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To all whom it may concery
Beit known that we, AUSTIN D. SEARLS, Sr.,
of Seward, Kendall county, DEWITT CLINTON

SEARLS, of Troy, Will county, and AUSTIN D. |

SEARLES, Jr., of Channahon, Will county, of
theState of Illinois,citizens of the United States
of Ameriea, have invented certain new and use-
ful Improvements in Amalgamating Appara-
tus, of which the following 1s a specification,
reference being had therein to the accompany-
ing drawlings. |

This invention relates to certain improve-
ments in an amalgamating apparatus, the
construction and operation of which are fully
set forth and explained in the following speci-
fication and claims, reference being had to the
accompanying drawings, and the letters and
figures of reference marked thereon,which form
a part of this specification, in which—

Figure 1 is an exterior side elevation of the
amalgamating apparatus. Fig. 2 is a central
vertical sectional view of the same. Fig. 3 1s
a top plan view looking down into the wash-
ing-pot of the apparatus, showing the ore teed-
pipe and agitator-sleeve in cross-section. IYig,
4 i8 a vertical cross-sectional view of the mer-
cury-pot of the apparatus and a side view of
the spiral floors and a portion of the ore feed-
pipe within said pot; and Fig. b is a top plan
view of the spiral floors of the mercury-pot of
the apparatus, showing the mercury-pot and
ore-feed pipe in cross-section.

Referring to the drawings, D and D’ repre-
sent a vessel forming the body of the appa-
ratus, into which the pulverized oreis injected
and wherein the metallic portions of the ore
are separated {rom the gangue, the lower re-

duced portion, D', of said vessel being what |

we term a ‘“ mercury-pot’’and the upperlarger
portion, D, being what we term a ‘‘ washing-
pot.”” |

B represents a dry-ore-feed pipe arranged
standing in an upright position in the bottom
of pot D' between lugs V V, (see I'igs. 2-and 4, )
and held by pins or set-screws, as shown 1n
said figures, and also boxed within sleeve J
in girth G’ at the top of said vessel. (See Iig.
2.) Within said pipe the portion thereof
within said vessel is a serew conveyer, C, sus-
pended from itsshaft,whichextends up through
said pipe and is boxed in girth G above said

—

' pipe, and also has secured thereon at 1ts upper
end resting on said girth a belt-pulley, P,about
which is passed a belt (see dotted lines in Kig.
1) to drive said shaft and operate said screw
conveyer.

R, R, R, and R represent a series of spiral
floors arranged within the mercury-pot D', as
shown in Figs. 2, 3, 4, and 5, closely fitting
the space in said pot about pipe B, the surface 6o
of said floors forming a series of inclined planes,
and, as illustrated, they commence their cir-
cuit at each quarter of the cireumference of
said pot, aseending from near the bottom of
| said pot to or mear the top of said pot in 65
such manner as to be about equidistant from
each other.

W W' represent a pair of collars having ra-
dialarmsa’«”,(seeFigs.4and b, )and are sleeved
on pipe B, ore near the bottom and one near yo
the top, within the mercury-pot D', and held
secured in proper position by means of seb-
screws, and are for the purpose of properly
supporting said spiral floors within said pot
by means of securing said floors to said radial 73
arms, as shown. The pitch of said spiral floors
is governed within certain limits by means of
adjusting one of said collars on pipe B—viz.,
the greater distance said collars are apart the
| oreater distance said floors will be apart; hence 8o
they will have greater pitch, and vice versa.
Also in construction the length of said floors
may regulate their pitch. -

Erepresentsanannular water-pipe arranged
in the bottom of and next the outer wall In 85
the washing-pot D, and hasaseriesof perfora-
tions therein facing pipe B, and a feed-con-
nection, I, arranged through the wall of said
pot, as shown in Figs. 1and 3, through which
water is constantly supplied to said pipe K go
and discharged through the perforations to-

i ward pipe B with considerable force.

J represents a sleeve arranged over pipe B,
within the washing-pot D, and is properly
supported therein by being boxed ingirth G/, 95
as shown in Fig. 2, and has secured onits up-
per end a belt-pulley, P’, the hub of which
rests upon said girth. In the lower end of
said sleeve are secured a series of agitating-
| arms, Z7 77, asshown in Figs. 2 and 3, formed 100
with inclined faces and arranged to rotate
within said pot immediately above pipe H,for
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the purpose of agitating the water in said
washing-pot. A Dbelt passing about pulley I’
will cause said arms to thus rotate. |

S represents an overflow-spout of washing-

pot D for conducting the washings from the
apparatus.

I represents a faucet inserted in pot D at
1ts base, and is for the purpose of drawing off
the water from the apparatus, and ¥’ is a sim-
Liar faucet inserted in the mercury-pot D’ ab
1ts base for the purpose of drawing off the
mercury from the apparatus. |

In operation the pot I is nearly filled with
mereuary.  Water is let into pipe I, and, as
before stated, with considerable force, in or-
der that water-jets from the perforations in
sald pipe will agitate the body of water im-
mediately aboveand resting upon the mercury.
Arms Zare alsogivenmotion for the same pur-
pose, and their form is such as to cause sub-
stances in the water to be thrown to the sur-
face,where the overflow-current will draw any
such substance off through spout S. Dry pul-
verized ore is placed in hopper IT at the top
of pipe B, and falls down into said pipe on the
screw conveyer, which is at such time rotated
and feeds the said ore in a uniform manner
down in said pipe, discharging it from the
base of said pipe at either side at a (see Fig.
4) beneath the surface of the body of mercury
in pot D’ and beneath the spiral floors R, as
shown by the arrows at baseof pipe B in Fig.

2. At such place thedry pulverized oreis first

brought in contact with the body of mercury
and its only escape is through said mercury.
Asgold weighsabout two thousand pounds per
cubie foof, and mercury hut about eight hun-
dred and forty-eight pounds per cubic foot,
and gangue but about one hundred and sixty-
nine pounds per cubic foot, thus the process
of separating the metallic snbstances is as fol-
lows: Aspace isleftin pot D’ beneath floors R,
and in this space in the bottom of said pot will
collect all the separate and heavier partieles of
metallie substances, owing to the fact that the
goid 1s much heavier than the mercury, and
as the gangue is much lighter weight than
the mercury it will rise to the surface of the
mercury and float, and as the ore enters into
sald pot in a mass only the outer particles of
the metallic portions are free to lodge in the
bottom of said pot; but as the ore separates,
the metallic particles are constantly leaving
the gangue, permitting it to rise to the surface.
As the heavier metallic particles of the ore
separate {from the gangue it begins to rise to
the surface of the mercury, carrying with it
sunch particles of the metallicsubstancesas have
not yet been exposed to the mercury; but dur-
ing its aseension through the mercury all the
ore 1s separated and exposed, so that no me-
tallic particles are carried off with the gangue,
and the purpose of the spiral floors R is to
prevent too fast ascension of said particles of
ore, but to retard their progress, causing them
to pass up under the lower surfaces of said

floors, thus giving greater distance of travel |
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and more time to become thoroughly sepa-
ated; and during such aseension, as the metal-

lic substances separate from the gangue, they 4o

collect on the upper surfaces of said floors,per-
mitting the gangue to pass on to the surface.
The greaterthenumber of said floors insaid pot
the better will the ore be spread against their
surfaces, agsa less quantity will be against each
one than were but one or two used; and, fur-
ther, the greater thenumber of said floors used
the less mercury is required, as they not only
increase the distance of travel of the ore and
gangue, but help to fill the pot. Asthegangue
reachesthesurface ofthe mercury it istaken up
by theagitation of the waterin pot D by means
of the water-jets and operation of arms Zand
discharged through spout S with the dis-
charge-water. Ifor the reason that the ore is
so light weight compared with mercury, it re-
quires a forced feed to cause the ore to be
¢jected beneath such body of mercury, and to
produce a forced feed in this apparatus it is
necessary to apply weight upon the ore im-
mediately above the serew conveyer sufficient
to compel 1t to take feed and force it down;
and to produce such weight, pipe B is extended
above the vessel to a considerable height, as
shown in Figs. 1 and 2, thus forming a stand-
pipe ahove said screw conveyer, which is con-
stantly kept filled with dry pulverized ore
from the hopper H above, and thus said col-
umn of dry pulverized ore forms the weight
by means of which the feed is foreed.
When the apparatus has been operatec for a
time and the mercury in pot D' becomes loaded
with the metallic substances from the ore,
the water, together with all substances above
the mercury, is drawn off through faucet F,
the feed discontinued, and after which the
mercury, together with its load of metallic
substances, 1s drawn off through fauecet I, and
the metal is then separated from the mercury
by means of evaporation in the ordinary man-
ner. T'he processis continued by introduecing
a fresin supply of mercury in pot D’ and water
in pot D and continuing the feed, as stated.
The prinecipal new features in this inven-
tion consist of the feed having a serew con-

| veyer and caused to be a forced feed by means

of sald pipe being arranged as a stand-pipe,
and holding a column of ore above said serew
conveyer, wherein the pulverized ore is intro-
duced beneath the body of mereury in a dry

- or plastic state—preferably dry; but in some

1nstances, where the oreis of such nature as to
not fall freely within a pipe, then we prefer
to mix 1t with water sufficiently so it will fall
freely, and also in supplying the mercury-pot
with one or more spiral floors, for the purpose
of Increasing the distance of travel of the ore
through mercury. The distance of travel of

the ore may be regulated by the length of

sald spiral floors, and the speed in which it
travels may be regulated by the pitch of said
floors. Thus the length of time that the ore is
held in the mercury is regulated by the spiral
floors in the mercury-pot, and the piteh of
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lower portion, the open-bottom feed-pipe B,
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said floors 1s great enotigh so that the tend-
ency of the gangune to float will cause it to
move along upward under said floors.

Having thus deseribed our invention, what
weclaim asnew, and desire to secure by Letters
Patent, is as follows, to wit: | |

The combination of vessel D, having the
portion D’ of less diameter than vessel D and
arranged below and concentrically therewith,
forming an offset between said vessel and

1

arranged to stand centrally in said vessel, the

driven screw conveyer C, arranged stepped
within said feed-pipe, the rotatable sleeve J, |

| arranged on feed-pipe B within vessel D and 15

having the radial agitator-arms Z secured on
its lower part, the annular perforated pipe L,
arranged on the offset, and the spiral floor R,
arranged within portion D’ and filling the
space between its side walls and said feed- 20
pipe, substantially as and for the purpose set

forth.
AUSTIN D. SEARLS, BSR.
DEWITT CLINTON SEARLS.
AUSTIN D. SEARLES, JR.
Witnesses:
- WM. J. HUTCHINS,
- Trog, H. HUTCHINS.
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