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To all whom it may concern:

Be it known that I, SYLvANUS L. TRIPPE,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-

5 nois,baveinvented a newand Improved Appa-
ratus for Amalgamating and Separating Gold
and other Metals from their Ores by Means of
Mercury; and I hereby declare the following
to be a full, clear, and exact description of the

10 same. . _—

My invention relates mainly to the treat-
ment of the ores of metals having a greater
specific gravity than mercury, and therefore
pertains more especially to the ores containing

15 gold, platinum, and their alloys.

Most of the processes heretofore in use for
separating minerals from ores with the aid of
mercury have been based upon the theory
that amalgamation is an essential requisite

20 to such separation, and expeunsive operations
are frequently resorted to for the purpose of
rendering the amalgamation as nearly perfect
as possible; but all these are in many cases
and under many conditions inadequate to pro-

25 duce the desired result.

My invention is founded, however, upon the
hypothesis that effectual separation is not
dependent upon amalgamation, but that the
former may be brought about irrespective of

30 the degree to which the latter is carried by
relying also upon the natural law of gravity—
that is to-'say, if the ores containing etals
having a greater specific gravity than mereury
are reduced to a fine powder and mixed with

35 mercuryinavessel,themetal,whether attacked
by the mercury or not, will, by virtue of its su-
perior specific gravity, sink to the bottom, and
the foreign substances, owing to their inferior
specific gravity, will rise to the surface. In

40 this way I obtain not only the gold which amal-
gamates, but also the rusty gold, or gold which,
from any cause, fails to amalgamate. Hence
with my process operations for desulphurizing
become unnecessary.

The theory that gravity, as well as amalga-
mation, operates in- the separation of metals
from their ores by means of mercury is not a
new one, but has been recognized and adopted
in the art more or less exteusively. In redae-
so ing it "to practice heretofore, however, the

45

cury or amalgamating with it.

" | method generally employéd has been to intro-

duce the ore in a triturated coudition into the
mercury, at its upper surface, and carry off the
foreign substances by washing and overflow,
whereby many of the fine mineral particles are g5
washed away before sinking beneath the mer-
This is a gen-~
eral statement of the method without refer-
ence to any of the mechanism employed for

-securing the most desirable results. With this 6o

method the foree of gravity aud the unavoid-
able currents in the water are necessarily in
conflict, the latter tending, in opposition to the
former, to carry off more or less of the finer
particles of the metal. It is this defect mainly 65
which it is the object of my invention to over-
come. :

I bave found by experiment that by intro-
ducing the triturated ore into the body of mer-
cury near the hottom of the same, and thus 5o

requiring the foreign substances to pass (not

by forcing them, but only by reason of their
inferior specific gravity) through the superin-
cumbent mercury, they become, before reach-
ing the surface, (where they are washed away 7g
in the usumal manner,) almost absolutely di-
vested of all metal bhaving a greater specific
gravity than mercury, so that the water-car-
rents aré no longer capable of creating mate-
rial loss, as such metals once placed beneath 8o
a body of mercury must remain beneath unless
they are lifted up by currents or by lighter ma-
terial attached to them; but in the practical
application of this method of introducing the
triturated ore into the base of the mercary 8g
bath and allowing the lighter constituents to

: rise to the surface several important subordi-

nate details must Le observed in order to se-
cure the best results. Tirst, the eomminuted
ore must be thoroughly mixed with the mer- go
cury at and about the plane of introduction;
and, secondly, the rising particles must be pre-
vented from creating upward currents in the
mercury, since the effect of this would be to

-carry the material up in columns or masses, g5

and to a considerable extent, without reference

to its specific gravity, whereby more or less of -
the precious metal would be carried to the sur-
face with the foreign matter and washed away.
This also is one of the difficulties encountered roo



" 10

15

20

-cess into effect.

25

30

35

40

45

50

55

6o

65

[

with those methods which, while passing the
ore through the mercury from below, use force
sufficient to hold the mercury in suspension.
In my process, it will be observed, the force of
gravity isallowed to operate naturally without
the aid of artificial means for forcing the sub-
stances through thie mercury.

To olviate the difficulties above named 1
provide means for thoroughly disseminating
the comminuted ore throngh the mercury and
mixing it therewith at and about the plane of
its introduction, and also providing perforated
diaphragms above the level at which the ore
enters, through which the rising particles are
required to work their way in their upward
passage.’

A mecbanical device by which the ore isin-
jeeted into the base of the mercury bath, and
by which the requisite agitation and mixing
are effected,as well agsan arrangoment of perf'o-
rated diaphragms, are essential in some form
or other to the successful carrying of the pro-
Therefore I have constructed
an apparatus, which is fully deseribed below,
possessing all the required characteristics and
adapted to effect the desired result.

In the drawings, Figure 1 is a central verti-
cal section of my apparatus; and Fig. 2, a cross-
section of the pipe, taken on the line 2 2 of
Fig. 1.

A is a vessel, preferably made flaring to-
ward its upper end and cylindrical elsewhere,
as shown, and B a pipe standing in a seat in
the bottom of the vessel and stayed by a suit-
able bearivg, v, above the vessel. This pipe
is provided with a hopper, «, at its upper end,
and also with a fixed pulley, ¢, or some analo-
gous contrivance to permit it to be revolved.

Near the lower end of the pipe a series of
lateral branches, s, project from it, leading
from the interior of the pipe and opening into
theinterior of the vessel; and I prefer to make
the brancheb of varying lengths, as shown in
Fig. 2, for reasons that will appear later. The
tubular portion of the pipe I3 ter mlmtes at or
just below these branches.

C is a convex perforated diaphragm, sup-
ported by a collar, », on the pipe B a short dis-
tance above the branch pipes,and which I gen-
erally mount loosely upon the shaft, so that
the latter revolves within it. The diaphragm
must not reach quite to the wall of the vessel.
D is a horizontal perforated diaphragm, (the
perforations in which may with advantage be
made larger than those in the dnphmmn G,
supported upon the pipe B, and which I pre-
fer to bave rigidly fixed to the shaft and re-
volve with it. Ifor this purpose I employ two
collars, #/, at this point. While advisable, it is
not absolutely necessary that the diaplhragm
D be rigidly fi
onecollaronly may beused, if desired. Thedia-
phragm D shounld be a short distance below
the surface of the mercury, which is indicated
by the dotted line q.

It is an advantage to have the branch pipes
and each diaphragm adjustable to different

xed to the shaft A, and hence
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levels, and I therefore fit the collars + and
to the pipe B by means of set-screws p and use
for the seat of the pipe B an adjusting-screw,
0, passing through the bottom of the vessel.
Thus the turning of the serew o raises or low-
ers the pipe B, and with it the branch pipes s,
while the diaphragm may be adjusted as de-
sired by shifting the positions of the collars,
AlL the internal § parts can be Iemowd by lift-
ing out when desired.

To use the device, the comminuted ore, wet
to a pulp,is fed into the hopper x and the pipe
B slowly rotated. The pipe B being of suffi-
cient length toovercome the hydrostatic press-
ure of the mercury, the pulp is forced ontof the
branches s into the bath at different points in
thesamehorizontal plane,owing tothe different
lengthsof the branches,whiletherotationofthe
branches causesathorough mixing of the mer-
cury and ore. Most of the metals which have
a grehter specifie gravity than mercury imme-
diately take a downward course. A part,how-
ever, will be carried up with the foreign sub-
stances through the perforations in the dia-
phragm C into the mercary intervening Dbe-
tween the two diaphragms. The diaphragm
O serves not only to distribute the rising par-
ticles, and thus bring them into a more inti-
mate association with the mercury, but it also
prevents the effect of the stirrers from reach-
ingaboveit. Amalgamation takes placemore
or less both above-and below the diaphragm,
and all the amalgam, with gold, which forms
between the two diaphragms descends upcn
the convex surface of the diaphragm C, and
thence, by reason of the convexity, passesover
the edges to the bottom of the vessel. Any
metal that may amalgamate above the upper
diaphragm finds its way through the perfora-
tions in that diapbragm and descends to the
bottom of the vessel in the same manner.
Amalgamation will also take place between
any particles of metallic «ilver contained in
the ore, and, although not sinking to the bot-
tom, will be retamed with the mercary, :md
may be separated in the usual way.

The great effectiveness of my mventlon is
due largely to the fact that the rising matter
under treatment, after leaving the compara-
tively tarbulent stratum of mercury below the
diaphragm C, enters a stratum which is in a
state of nearly perfect quietude, while the
final stratum through whichitrises(that above
the diaphragm D) is even less disturbed than
the second. This quiescent state of the upper
strata of the mercury is due in a great meas-
ure to the diaphragms, but even without the
diaphragms it would follow to a considerable
extent from the inherent property of mercury,
by which internal disturbance is rendered al-
most wholly local, producing no general cur-
rents, and but little movement outside the im-
mediate point of agitation.

Under ordinary circumstances I find two
perforated dnphmn’ms to be sufficient; but if
it be desired to supply the bath very mpldly
with comminuted ore, the number may be in-
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creased to three or more. In factthe number
of diapbragms within reasonable limits is a
mere matter of choice. Where three are nused
I generally have the intermediate one only re-
volve with the shaft.

When the apparatus-is to be stopped the
feeding of pulp into the hopper ‘should be dis-
continued and the pipe emptied of pulp before
the revolation ceases, to prevent packing by
the settling at the bottom of the heavier and
coarser particles. The emptying may be ef-
fected by running in water, or in any other con-
venient way.

Devices other than the gravity-pipe B with
branch tubes may be used for feeding the ore
into the base of the mercury bath and for agi-
tating the mixtare at the proper place. If it
be desired to feed the ore dry instead of wet,
some suitable means would of course have to
be substituted. . .

An endless carrier, properly arranged, might
be used for feedingeither wet or dry matertials,

I am aware that devices for separating met-

* als have been devised in which the ore has

25

30

been introduced into the bottom of a recepta-
cle containing mercury, and mixed with mer-
cury, and the tailings discharged from the top
after passing throughaperforated diaphragm;
but

What I claim as new, and desire to secure by
Letters Patent, is—

1. The combination of the vessel A, vertical
pipé B, having means for rotating it, and hav-

ing a hopper at its upper end,arched perforat-

ed diaphragm C, supported within the vessel
A aborve its bottom, horizontal perforated dia-
pbragm D, above the diaphragm C, dnd fixed
to the pipe B, whereby it revolves with the
pipe, and one or more lateral discharge-tubes

projecting from the pipe B betwéen the bottom-

of the vessel and the diaphragm C, substan-
tially as described.

2. The combination of the vessel A, pipe B,

having the hopper # and branches s, mechan-
ism for revolving the pipe B, perforated dia-
phragms C and D, adjustable collars » and +/,
for permitting the diaphragms to beraised and
lowered on the pipe B, and screw-seat o, for
permitting the raising and lowering of the
pipe B, substantially as described.
3. The combination, with the vessel A, of
the pipe B, having distributing-tubes of vary-
ing lengths, as set forth, mechanism for rotat-
ing the same, and one or more perforated dia-
phragms supported within the vessel A above
the- distributing - tubes, substantially as de-
seribed. <

SYLVANUS L. TRIPPE.

In presence of—
Wi H. DYRENFORTH,
EDWARD BECKWITH.
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