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~ UNITED STATES PAT

'~ AUGUSTINE B. OROSBY, OF GREENE, MAINE.

© IMPROVEMENT IN AMALGAMATION OF GOLD AND SILVER.

“Specification forming part of Letters Patent No. 119,264, dated September 26, 1871.

To (LZZ whom @t ma J concern: |
‘Be it known that I, AUGUSTIN]] B OROSBY,

SN of the town of Grreene county of -Androscoggin
S and State of Maine, hzwe invented & new and
.. - Improved Method or ‘Process for the Amalgama-
. tion of the Metals Gold and Silver, in order to
- effect their separation from their gangues, ores,
© or other associated material;
- declare that the following is a full and exact
- description thereof, reference being had to the
- accompanying dm*wmg and. the letters of refer-
~ence marked thereon.

‘and I do hereby

‘The nature of my mventmn consists in prowd

S mg a method of treatment of prepared gold and

silver ores, whereby the diff

iculties and loss at-

- tending the m&mpula,tlon of pyritous or other
" base metal ores by the present methods of amal-
- ‘gamation are overcome and prevented. In order
- toeffect a thorough. intermixture of the quick-
~ 'gilver and prepared ores, and to keep the quick-
- silver alwa,ys in order and free from its own ox-
ide, it is, Snbstantmlly as hereinafter described,
~ caused to circulate by being drawn from the bot
~ tomof the amalg&m&tor as rapidly as 1t gathers;
P passed through a stmmer then elevated to a
o ,g_-smmﬂ tank, in whlch is. plac.ed a suitable quan-
S tity of amalgm:n of some of the alkaline metals;
- from thence it flows into a pipe placed mdmlly
- in the top of the amalgamating-tub. This pipe
“is perforated with sufficiently fine apertures to

- discharge the qmckulver in a continuous shower
e upon ‘the ore-pulp. =

“In order to prevent lo.ss in the f01m of fine par-

- ticles of amalgam, which, by ordinary methods, |
~“are not ga_thered 01' agglegated SO as to be sep-
~arated from the ore-pulp, the material in the
R "'_-'_ramaloam&tmﬂ -tub, after amalgamation hastaken
o place, is diluted - more or less, and submitted to
o the &0131011 of a current.of water in such manner
* that none of the fine amalgam shall be carried
© “away, and until the fine particles of amalgam
- shall be cleaned, or the base metals oxidized so
- as to separate from them, when they will com-
- bine and form a mass at the bottom of the tub,
" from whence they are carried by the qulcksﬂvel
- to the strainer, substantmlly as herem&ttel de-
e scrll)ed |

In order tha,t success may not depend on the

- skill of workmen and that the process may be
 cheaply performed the duration of each step of

the process 1s fixed, as well as the manner in

:5 .: | ..-',:;'.'::_;'Whlch 113 18 to be done, aJnd these steps succeed

| means of wooden stirrers.

in Kig. 3.

each other in the order of perpetu_al continuity,
and in such manner as to accomplish the object

and leave nothing discretionary to the workman,

substantially as hereinafter described.
- To enable others skilled in the art to make and

‘use my invention, I will proceed to describe the
construction and operation of the machine pro-

posed for its application.
First, a cireular tub of wood, bound with iron
hoops, lm?ge enough for the amount of ore it is

“designed to work at one charge, and in height so

that the top of the tub shall be at least twice as
far from the ore-line as the ore-line is from the

lowest point in the bottom of the tub. The bot-
tom of the tub is made so as to form a cone, the
base of which terminates six 1nches,
less, inside the tub staves.

thlq cone 18 made a groove two. inches wide and
one mch deep more or less.

made to rise at an angle of about sixty degrees
to the tub-staves, as shown in Figures 1 and 2 of

and bottom of the tub ; R R, the top of-the tub,
covering it close when the lid is closed. The ore

more or
Around the base of

Outside and from
~the edge of thls oroove the bottom of the tub is

the drawing, S S showing sectmns of the sides

is stirred and intermixed with the quicksilver by

L O O O shows a sec-
tion of them in Fig. 1, and a perspective in part
These Stm ers are attached to a

wooden cylinder about one foot in diameter and
extending up to nemlv two inches below the top

and 2, and in perspective in part by K of Fig. 3.
The shaft that sustains and drives these stirrers
is a hollow iron pipe three inches (more or less)
in diameter, that extends from the bottom of the

| stirrer-frame L through K K to the bowl w, as

shown by H H In section, Fig. 1, and in per-

to wooden beams, as shown by B B, Fig. 1, and
B, Fig. 4, the boxes. being indicated by J J J of
the same ﬁﬂmes Fig. 4 shows in perspective

the beam B a part of the shaft-pipe H, the box

J, and the collar T that runs with the Sh&ft -pipe

of the tub, as shown in section by K K of Figs.1

spective in part by H 1n I‘1g 3 This shaft-pipe -
is held in place by and runs in boxes attached

and on the end of the box J. The shaft-pipe and

stirrers are driven by means of gear, as shown
by D D, Fig.

bowl, as shown by w, Fig. 1, the object of which
18 to’ prevent the sp&ttermg of water from the
pipe v, as shown in Fig. 1. This pipe connects
w1t11 & tank not shown Of the same hgme % 15

1. The shaft-pipe terminates in a
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a stop-cock, to regulate the supply of water. N
N N, Iig. 1, shows a partition with arms so at-
tached that they cut the spaces between the

arms O O O and extend nearly to the cross-

piece L of the stirrers, so that when the stirrers
are revolving all caking or banking of the ore
on the top of the cross-piece L shall be pre-
vented. The partition 1s placed on a radial hine
from one-half inch, more or less, from the wooden
cylinder K K to the tub-staves, so that when the
ore-pulp is diluted and the tub filled with water
the circular motion, caused by the stirrers, shall
be stopped and ifs surface quiet, m order that
all material specifically heavier than the water
may settle to some distance below the discharge
y', as shown 1n Ifigs. 1 and 5. The apertures v,
y?, 3, &c., are discharge-points, opened at differ-
ent stages of the manipulation. 1T is a mechan-
ical arrangement for drawing the qucksilver
from the groove  in the tub bottom, and strain-
ing 1t before elevation, as shown in Fig. 1 in sec-
tion, and in perspective 1n Ifig. 6. The pipe k&
and the bowl n extend high enough to balance
the quicksilver 1n the pipe j as high as the top
of the groove Q, added to the water pressure
when the tub 1s tull. The stop-cock [ regulates
the flow of the quicksilver, and the pipe m dis-
charges 1t directly into the straining-bag h. U
is a tank of sufficient size to hold all th(,, quick-
silver being used, of such form that the surface
of the C_[lllC]s.SllV&l shall not rise up to the shaft
of the pulley If of the elevator, and communi-
‘cates from 1ts bottom with the space Y of the
elevator, substantially as shown m Figs. 1 and
2. I I are pulleys of a belt and cup- elm*%tor
W being the belt, and « v « the cups, as shown
in Iigs. 1 and 2. The hopper ¢ receives the
quicksilver from the elevator and discharges it
through the pipes X and « into the tank V as
Shown mn Figs. 1 and 2. 'V 1s a tank, four by SIX
by twelve inches (moreor less)in dim ensious? that
receives the quicksilver near its bottom o fromn
the pipe «, from whence it flows over a small
partition into the middle chamber 4, in which is
placed some reducing agent, like the alkaline
metal amalgams. From thence it passes under
the partition d, through a small chamber, to the
pipe e, as shown in I‘w 1. The pipe Zis plawd
in the top of the tub 11-.1(11.:1113 and pierced with
fine holes or slots. It has a plug, I’, to be re-
moved waen cleaning 1s necessary. The quick-
silver 1s received 111t0 the pipe Z from the pipe
¢, and discharged through the holes or slots in
fine streams into the ore. -pulp, sabstantially as
shown in Fig. 1.

The oper ation of the machine and application

of the principles immvolved in my method ox pro-

cess 18 as follows: A motion of about twenty
revolutions per minute is given to the stirrers;
then water 1s admitted to the tub through the
hollow shaft H I in quantity sufficient to make
a pulp of the ore-charge that will barely flow
from a ladle; then the finely-ground ore is ad-
mitted for the charge of one ton more or less, or
so that the chal"ge shall reach’ just above the
stirrers. Then three hundred pounds, more or
less, of quicksilver having been pl‘bced in the

tank U, the circulation of the quicksilver is
started by oiving motion to the elevator. It is

‘discharged from the elevator into the tank V, in

which is placed some sodium amalgam for the
purpose of reducing the oxide of quicksilver that
is formed and absorbed by using in contact with
air or other oxidizing material, and put it In
positive condition to act. The pipe Z discharges
the quicksilver as rapidly as it is received from
the tank V through its holes or slots 1n fine
streawms, f f 1/, into the ore- pulp. In a short
time the ore-pulp becomes thoroughly charged
with fine globules of quicksilver that ﬂ‘mduallj,
cather in mass at the bottomr in the groove Q,
from whence it is carried by its own weight and
forced through the strainer A into the tank U.
From thence 11: flows to the elevator, and 1s car-
ried through the same changes as before. This
action of the quicksilver 1s kept up about three
hours, more or less, if the ore demands 1t, to com-
plete the anmlgam‘ltmu After the annl ama-
tion is completed, the ore-pulp is diluted by Wa-
ter admitted throunh the shaft-pipe H 1 until
the tub 1s filled to the discharge-pomt y'. In
this condition the running is eontinued about one
hour, when all the maternl specifically heavier
th:a,u the water will have settled to some depth
in the amalgamating-tub. At this period a cur-
rent of water is admitted through the shait-pipe
H H so as to about one-half fill the discharge
yl—a two-inch hole. The action of this current
is kept up from two to four hours, according to
the impurity of the amalgam particles. The ob-
ject of this action of the water 18 to remove en-
tirely the base metals from the fine amalgam
partl(,les, the films from which prevent the par-
ticles from uniting when they come together so
that the amalgam may be le‘ldll} collected. The
free oxygen in the water is the agent ot this ac-
tion. After runming until the am'ﬂ oam 1s about
collected by the Watel action last debcubed open
the discharge y? and run about one-half hour
then open the discharge ¥* and run about one-
half hour, and so on for each discharge, and ou
the completion of the last discharge ..:111 the dis-
charge-points are closed except !, and the wa-
ter 1s shut oif so as to leave the necessary quan-
tity for a new charge-ore, the amalgamating-tub
being now ready ior it, 110 further cleaning up
bemn necessary i continuous work. The 1)1_,110(1
of a (311:-11 o¢ will be from six to twelve hours.

What T claim as my invention, and desire 0
secure by Letters Patent, is—

The continual straining ', circulation, and reno-

ration of the qulohsﬂvel while in %ctwe use, the
washing of the ore-pulp, so that the action of
the free oxygen of the water may be obtained
upon the particles of amalgam to purify and
make them easily collected and in such manner
that but a small amount shall be lost during the
collection, and the mechanical devices 1)@1t’1111-
ing to and necessary for their accomplishment,
Subbtantmlly s hereinbefore described.

AUGUSTINE B. CROSBY.
Witnesses:
S. B. WALKER,
CYRUS (GREELY.
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