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- vent the gangue fro_m banking in the feeding- | I2,leading to a strainer, L. Said strainer con-
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To all whom it may concern :

Be it known that I, CEARLES E. BALL, of

Philadelphia, in the county of Philadelphiaand

State of Pennsylvania, have invented certain

new and useful Improvements in Amalgama-
tors; and Ido hereby declare the following to
be a full, clear, and exact deseription of the in-
vention, such as will enable others skilled in

the art to which it pertains to make and use 1%,

reference being had to the accompanying draw-
ings, which form part of this specification, in
which— o " o

Figurel is a longitndinal vertical section of '

my invention. Fig. 2 is a plan, partly in sec-
tion; Fig. 3, an elevation of the same; and
Fig. 4 is a detail plan, showing mechanism
for operating the agitators. | |

My invention has for its object to provide
an improved apparatus for amalgamating the
precious metals; and my improvements have
special reference to the following points : first,
to the provision of two communicating ves-
sels, either of which is adapted for use as an
amalgamator or as a concentrator or collector

of fugitive mereury, and which are used alter-

natively for such purposes, both vessels being

in employment simultaneously; second, to the
peculiar construetion of each of said vessels,
whereby they are made capable of alternate
use each as an amalgamator and as a concen-
trator of fugitive mercury; third, to the pro-
vision of peculiar means for displacing the
mercury-bath, and securing the deflection or
sinnous motion of the pulp through such bath
fourth, to the provision of means consisting
of a diaphragm with float-valves, a water-sup-
ply pipe, and an exhaust mechanism for remov-
ing from the amalgamating-vessels particles
of ore not sufficiently crushed to be amalgam-
ated and too heavy to pass oft with the pulp;
fifth, to the provision of means for removing
the precious metals from the amalgam and
restoring the mercury to the amalgamating-
chamber while the apparatus is in operation,
such means consisting of a suction and force

pump and a strainer, whereby the amalgam

is withdrawn from the amalgamating-vessel,
then strained, and the mercury restored to

such vessel ; sixth, to the peculiar constrac-

tion of agitators which are employed to pre-

hopper of the amalgamating-vessel, and which,

‘when said vessel is used as a fugitive-mereury

concentrator, serve to disseminate the fugi-
tive mercury over the surface of the mercary-

bath in the hopper,and to incorporate it there-
_with ; seventh, to certain details of construc-

tion hereinafter set forth. -
Referring to the accompanying drawings,
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A and M represent two exactly similar com- 6o

municating vessels, so that a description of
one will answer for both. a -

B represents a hopper or tank having an

apron or hood, C, connected to the walls ot

said hopper at ¢, and extending down to with-

in a short distance of the bottom b of said

hopper. Said apron has numerous perfora-
tions, (shown at ¢’ ¢'.) | o

65

D represents a cage consisting ot two per- -

forated ends, d d', having a central hollow

column, d2, and rods or bars @* d’. The end
d’ has feet d*, whereby it is elevated from the
tank-bottom. Within this cage is contained
a number of balls, @, of glass or other mate-
rial which will not amalgamate. |

E is a eylinder, whose lower end 1s open, S0
as to pass down over the cage D and rest upon
the bottom d’, its upper end being dome-

| shaped or otherwise suitably closed. The ¢yl-

inder R is steadied in its position by a ring
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i or collar, B/, which is supported by arms ee,

resting on and secured to the upper edge of -

the tank B. Within the cylinder E is a dia-
phragm, F, having tloat-valves f, which open
from pressure below, but close by gravity or
from pressure exerted above said diaphragm.

G is a water-supply pipe entering the cylin-
der B above the diaphragm, and G’ 1s an

35

exit-pipe leading from said vessel in or about

the same plane with said supply-pipe, and pro-
vided with an ejector or exhaust apparatus,

G2, His a discharge-pipe leading from the-

apper part of the cylinder E to the hopper or
tank N of the vessel M, being provided, as
shown, with an ejector, H’, or equivalent suc-
tion or exhaust apparatus. l1sa water-pipe
having branches ¢ 4/, which lead, respectively,
to the hoppers or tanks B N. B
K is a suction and force pump having two
inlet-pipes, k& %/, communicating respectively
with the eylinders I and P,and an outlet-pipe,
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s1sts of a closed vessel having a diaphragm of
chamois-leather,/, orequivalent material,which

- Tests upon a concave perforated metal disk or

5

10

I5

20

25

30

plate, /,as shown in Fig.1. From the strainer
l, and on the side of the diaphragm opposite
to that of the pipe 1%, lead two pipes, 2 7,
which respectively proceed through the bot-
toms of the tanks B N. Each of the pipes %
I’ should, after passing through the cages,
be provided at their upper ends with a flaring
mouth, as shown at %, and they, as well as
the various other pipes, should be furnished
with bib-cocks or check-valves, as indicated,
the tanks B N having suitable waste-pipes
B’ N/,

O represents a collar surrounding the ring
K’ and capable of being rotated thereon.
From said collar radial arms o o o project out-
wardly, and from these depend fixed branches
o’.  Hach of said arms is also provided with a
vertically-adjustable branch, O/, which may
be moved downwardly, so as to dip into the
mercury-bath between the apron C and the

cylinder K, and may be drawn up sufficiently |

to clear the surface of the mercury.

The operation is as follows : Mercury is sup-
plied to each of the tanks B N until it rises to
or about the level of the dotted line # « in
vessel M, the cocks in the pipes leading to and

from the pump, as well as the cocks in the |

pipes G G’, (and the corresponding pipes in

the cylinder P,) being closed. Water is per- |
mitted to flow into the tank N through -the

branch ¢, the cock in the branch 4 to tank B
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being closed. Steam is admitted to the eject-
or H’, the cock in ejector-pipe over cylinder P
being shut. The rods O’ in the collar O are
moved down nearly to the bottom of the hop-
per B, while the corresponding rods in collar
surrounding cylinder P are drawn up, so as to
clear the surface of mercury in tank N , and
both said collars are caused to oscillate around
their respective cylinders by any suitable
mechanism. Ore in the form of pulp is fed
into the tank B and rises through the mer-
cury In the cylinder E, said mercury being
held in a state of suspension by the action of
the ejector H’. The ore in its upward pas-
sage 18 deflected by the glass or other balls in
the cage D and caused to take a sinuous
course, hence retarding its movement and af:
fording a longer period for amalgamation than
were a direct course permitted. The mercury,
when elevated by the exhaust, raises the valves
/> as shown in vessel A, Fig. 1, and permits
the waste to pass through the diaphragm F
Into the upper portion of the cylinder E, the
precious metal in the ore amalgamating in its
passage through the mercury. Thence the
waste is drawn by the action of the ejector H
and discharged through the pipe H into the
tank N. Here it falls upon the mercury in
sald tank, and is subjected to the action of
the water entering through branch I’ and flow-

Ing through orifices ¢/, as also to that of the !

rods o' o' O, the waste passing off through
one of the conduits N’ to the sluice-box, the

light particles or fugitive mercury which is
carried out of the cylinder E with the waste.
being collected or deposited on the surface of 4o
the mercary in tank N, and being to some ex-
tent consolidated with the body of mercury in
sald tank, the consolidation being assisted by
the action of the stirrers. Thus it will be seen
that one of the vessels acts as an amalgama- 7g
tor, the other as a washer and collector of fu-
gitive mercury.

After the operation has progressed for a
while, and without necessitating any cessation
of it, the pump is started, the cocksin branches 8o
k and 7, leading to the tank B, being opened,
and those in branches &’ and , leading to tank
N, closed. This draws the amalgam from cyl-
inder I into the vessel or strainer L, strains
the mercury through the diaphragms 7 and , 8s
and restores it to the tank B and cylinder jO
thereby keeping the mercury in said cylinder:
and tank continually in good amalgamating
condition. The precious metal leftin the ves-
sel L above the diaphragm is removed from go
time to time by taking off the lid L/, the pump
being then stopped. :

After the operations of the apparatus have
proceeded for some time there will usually be
foundin the amalgamating-cylinder, and above 95
the valved diaphragm therein, a quantity of
ore which, owing to its not having Leen suf-
ficiently disintegrated, or from other cause,
has not been amalgamated in its passage
through the mercury and is too heavy to be 100
drawn with the waste. To restore it to. the

| stamp-mill for further crushing the apparatus
| 18 manipulated as follows: The supply of ore

to the amalgamator is suspended, the ejector
H’and pump K stopped, the ejector G2 started, rog
and water allowed to flow into cylinder E
through pipe G. This draws the ore men-

| tioned from cylinder E through ejector G?, and

it is thence delivered to the stamp-mill. After
a conslderable quantity of fugitive mercury is 11o
collected on the surface of bath in tank N the
arrangements described are all reversed, so as
to use the cylinder P as the amalgamator and
the tank B as the concentrator. The first ef-
tect of the reversal is to elevate the mercury- Iis
bath in the tank N into said cylinder P and
hold it suspended therein, the fugitive or float
mercury being drawn through the suspended
body and consolidated therewith. The opera-

| tion then proceeds as already deseribed. = 120

What I claim as my invention is— o

1. The hopper B, having apron C attached
to its inner surface, with water-discharge ori-
fices ¢/ ¢/, in combination with the suction or
exhaust appliances of an amalgamator, sub- 125
stantially as shown and set forth. -

2. The cage D, with non-amalgamatable
balls for the purpose of displacing mercury
and deflecting the gangue in its upward pas-
sage through such mercury, in combination 130
with the amalgamating-eylinder E and tank
or hopper B, substantially as set forth.

d. In combination with cage D, having balls

- d®d’,of non-amalgamatable material, the super-
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posed and surrounding amalgamating-cylin- | capable of oscillation thereon, having arms. o

der L, substantially as set forth.

4. The cylinder E, having diaphragm F,
with valves f f, water-inlet G, and outlet G’
in combination with exhausb mechanism G2
substantially as shown and set forth.

5. The combination, in an amalgamating

apparatus, of two cylinders, E and P, with
their connecting-tubes, having each an eXx-
haust mechanism, H’, and two hoppers or
tanks, B N, in which said cylinders are lo-
cated, whereby one of said cylinders and its
hopper may be employed as an amalgamator,
while the other acts as a concentrator or col-
lector of fugitive mercury, and be capable of
alternate use for those purposes, as set forth.

6. The combination, with the mercury-
holder of an amalgamator, of a suction and
force-pump, and. a “strainer for withdrawing
amalgam, straining out the mercury, and re-

storm oit to sald holder substautmlly as shown .

and described.
7. The collar O, surrounding the ring E and

o’ o' and an adjustable rod, O/, substantially
as and for the purpose set forth.

3. Theprocessof recovering unamalgamated
ore from.the amalgamating- vessel which con-
sists in subjecting it in such vessel to the ac-
tion of water and drawing it therefrom by ex-
haust, substantially as set forth.

9. ’_[‘he process of recovermg fugitive mer-
cury, which consists in collecting- it on the
surface of a bath of mercury in an outer ves-
sel, suspending said bath by suetion or ex-
haust in an inner vessel, and drawing such
fugitive mercury by said suction into and
through the suspended bath, so as to effect con-
solldatlon therewith.

In testimony that I claim the foregoing 1
have hereunto set my hand this 8th day of De-

cember, ]879
CHAS. E. BAILL.

Witnesses:
M. D. CONNOLLY,
CHAS. F. VAN HORN.
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