(No Model.:

C. E. SEYMOUR.
MEANS FOR AND PROCESS OF SEPARATING METALS FROM ORES.

No. 489,101. , Patented Jan. 3, 1893,

@/éwmﬂf ,
TRV S
7% Gmm/f“ /@ /ASS




I0

£5

20

3o

35

40

45

50

UNITED STATES

CITARLES E. SEYMOUR, OF

MEANS FORAND PROCESS OF SEPARATING METAL

SPECIFICATION forming part of Letters Patent Mo, 489, 101 ,dated January 8
ication ﬁleﬁ November 30, 1891, Serial No, 413,457, (1o wmodel)

App

- To all whom it may concern.:

Be it known that I, CGHARLES H. SEYMOUR,
of Take Geneva, in the county of Wa alworth
and State of '\\’1%@0115m have invented a new
and useful Im provemom, in the Means forand
Process of Separatnm Metals from Ores, of
which the following is a descnptwl refer-
ence being bad to the auompdnvmw draw-
ing, which is a part of this specification.

The ob]wl of my invention is to provide
improved mechanism for separating valuable
minerals as gold and silver from pulverized
metal- bcn‘mﬂ' ores in which tlm) arec con-
tained, in zmd by putting the metal-laden ores
by the aid of suitable mechanism into mer-
cury and thereby by amalgamation making
a substantially complete .Jel-amtmn of thn
metals from the ores, and also at the
time to quite complete tlie separation by a
further amalgamation and mechanical separa-
tion.

My improved mechanism and process are
especially adapted for use in separating from
their ores, those metals which are flaked or
are so minutely pulverized as, when the ores
are put into water, to float on or remain sus-
pended in the water, and are liable to. be lost
when the metals are attempted to be sepa-

rated from their ores by the means and pro-
cesses heretofore in usge.

In the accompanying drawing the figure is
an elovation of my complete machine, ar-
ranged to illustrate the method of its use in
the process of separating metals from their
ores, portions of the mechanism being shown
in section,and other parts being broken away
for convenience of illustration.

A isa frame of suitable form and strength
tosupport the operativemechianism.  Arevo-
luble bowl I3 open at its bottom, rests upon
and opens into a sphoeroidal uwaptaclo .
The walls of wccpmele Caredrawn inwardly
or contraeted at the top so that the cireular
aperture from the receptacle upwardly into
the bowl is of conside able less diameter than
the horizontal diamcter of the medial part of
the receptacle. This form of construction
providesa cover for the medial outer annular
part of the chamberof the receptacle, so that
the mercury thrown against the side walls of
the receptacle by ccmuumal force in sub-
stantially the position shown by the granular
shading, will not escape from the 1'eacptaclc
at the ton into the bowl. The bowl and re-
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Gep Lwlv are preferably made independent.o
each ofther and are bolLed together- vy n1(11;)
water tight. The bowl is prefuab]y made of
sheet copper,and the receptacie may be made
of copper or other suitable matevial, glass be-
ing qmw sutisiactory thevefor.

The receptacle C rests on a disk or head D
rigid on the arbor H. Tho receptacle iz se-
cured detachably in its scat by means of set
serews turning through lugs on the head D
mm’ns‘ffhg lower part of the receptacle. The
arbor E rests npon and has its bearing in the
pedestal ¥ fixed on the fmme andt also has
bearings in the boxes B/ F/ Lxlz,o secured to
the frame. A pulley G on the arbor B car-
vies the belt (', which runs o a pulley I
on the shaft II which belt tragsmits rotary
molirm to the bowl I} and receptacle C. A

ertically disposed tube I supported rigidly
111 the frame and provided with a hopper I
at its upper extremity extends downwardly
into ‘#’he receptacle C and is adapted to re-
ceive the pulp, conveniently through the pipe
Jin its upper end, and discharge’it 1nto tile
receptacle C. The pipe I is pl'ovxdud with a
pump ])1~>t<)n I having a downwardly, open-
ing valve K’ and a stem I which is @d&pted
to force T,he pump downwardly in the tube
or pump I. At the lower extremity of the
tabe T areé two civeular plates M M’ located
opposite sach other at a little distance apart,
the upper plate being secured permanently
to the pipe I and the lower plate being se-
cured to the upper plate. 'These plates are
preferably concavo-convex in form, the up-
perone M’ being pl'ovided with a central ap-
erture through which the tube I discharges
into the space or radial chamber between thc«
two plates. Theouteredges of the two plates
are preferably slightly curved upwardly cor
respondingly as shown at N N’ These plates
are within the receptacle C, their outer edges
being snbamrnmllv in & horizontal plane of
the greater axis of “the spheroid, and near the
wall of the receptacle in the space occupied
by the mercury when thereceptacle isrevolved
rapidly with the mereury thevein.

A somewhat deep annular treugh O fixed
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to the frame surrounds the bowl B near its .

upper edge, and in such manner as to cateh
the overflow from the overturned lip or edge
of thebowl., This trough Ois provided witha
discharging orifice O’. A second and smaller
annular trough T is suspended on racks P’
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movable endwise in bearings therefor on the
frame, which racks are arranged to e raised
and lowered bythe rotation of ashafi Q hav-
ing its bearings in boxes on the frame and
provided with fixed pinions which mesh with
the racks P’. The shaft  is alsc provided

with a erank  handle @ for rotating it and
with a pinion rack Radapted o' be caurhtby

abolt or lateh R/ sliding in ways thereforon
the frame. - By moeans of this lateh and rack
the shaft is loeked and tie trough issap-
ported at any desired height within ifs line
of vertical travel,

The piston stemor rod Ir has suitable bear-
ings in the frame for its vertical movement
and a rod §, pivoted in:a collar 5 adjustable
on the stem, connecls it 16 the adjustable
wrist of a crank T on theshaft . The shaft
T bas its bearings in the hangers U U" fixed
to & permanent support.

The shaft H is driven by means of a wheel
117 on the shaft 11, which bears {rietionally
against a disk T on the shaft T, The shaft
H has a bearing and is supported at its lower
end in the step 'V which is adjustable verti-
cally by means of the'serew V7 pigid thereto
turning into a suitable nut therefor fixed in
the frame. A dog V7 shiding on the frame
exgages the step V releasably insuitable re-
gesses therefor, and le in position revo-
tubly. oA sobime W titied about the shalt i
s0 that the shafe is
oted onone arm of the i
oted medially in- the hanger U and is: pro-
vided with a weight W' adjustable on s
other arm.  The pulley 1Y is splined on the
shaft H by means of a tongne in the pulley
thatenters alongitudinal groeve Y intheshafs
H and the pulley is retained constanlly in
the plane of the belt &7 by ihe bracket arms
V7Y’ fixed on the frawme and terminating in
collars about the shaft 11 respectively above
and below the palley 1,

The methodof using my imnroved machiue
and the process of separating metals from
ores with the machine ave substantially as fol-
lows: A supply of meveury {quicksiiver) o, is
placed free in the receptacle C and the bowl
B is preferably washed orsurfaced with mer-
cury. The bowl aud receptacle are then put
inte rapid rotation which canses the mercury
in the receptacle by centrifugal action to rise
to the laterally enlarged part of the recepta-
cle, and form an annular ring aboutand cov-
ering theedges of the plates dMand M as shown
in eross section inthe drawing., A supply of
pulp (wet ores) is deliveiad to the tube or
pump I throngh the hepper 17 eonvenienily
by meaus of the conducting pipe J, and the
pulp is by the action of the piston foreed in
a practically contivuous stream between the
plates M and M intoand thisugh the mereury

the edyges of the plates,
the water and the lighter portion of the
gangue rising threugh the merveury into the
Dowl B, while themetal in the ores willmostly
amalgamate with the mereury, and a portion
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of the heavier gangue or metal laden ores
will settlethrough the mercury in the bottom
of the receptacle . The water and lighter
gangue will by centrifugal action under the
sapid revolution of
and flow over the edge into the trough O,
from which itis discharged by gravity throngh
the orifice: G'. The guicksilver-coated sur-
faco of the copper bowl, is adapted. to eatch
and hold by amalgamation any free meial
that may have escaped from the free mercury
in the receptacle U, and o ceriain amount of
the heavier particles of the lighter ore that
has eseuped from and risen above the re-
ceptacle, is liable to gatheron the sides of the
bowl as shown at b, Theso metal-laden ores
that seitle on the sides of the bowl are re-
moved therefrom and eaught by shutting off
the supply of palp while the howl is still vo-
tating, lowering the trough 1> into thetrough
O and lowering the shaft 11 so that its wheel
177 gears with the disk T’ hearcr its periph-
ery thercby greatly increasing the speed of
rotation of the bowl which, by centritugalac-
tien, will 1ift this mineral laden ore b, out of
the bowl discharging it into: the trough I,
from which it may be removed in-any con-
venient manner. VWien the mereury in the
receptacle. O has become duil or loaded by
amalgamation with niineral; the revolubion of
the receptacle is stopped and the amalgam
is removed therafrom iu any suitable way, as
by drawing it off through the gate Zoor by
dipping it out with a ladle, or the recepiaclo
C mnay be unfastened hoth from the support-
ing head 1> and from the bowl I3 awd may He
removed from the machine with its conteuts,

and a duplicate receptacle properly supplied:

with free mercury pat in its place. This
work of removing and replacing a receptacle
ean bo donein a comparatively short time 80
that but little time will bo lost inmaking tho
chunge.

In using this machine in low temperatures
of the atmosphere, and also for separating
cortain ores, it is desirable to raise the tem-
perature of the pulp, and for that purpose I
connect a steam pipe L' to the pump I, by
which steam may bedischarged into the pulp
in tlie pump, thereby rajsing its temperature
suideiently to be acted upon quickly and sat-
isfactorily as it passes through the mercury.

Tt will be apparent to a skilled mechanie
that the adjustable step V provided with and
supported on the serew V7, is adapied for rais-
ing and lowering the shaft I, whereby its fric-
ticn genr 1177 is put into contact with the disk
T opearer to or favther from its shaft T, thus
reducing ov increasing the s d of the revo-
fution of the bowl B3 as desived, under the
uniform revolution ol theshaft 1. Also that

ihe weicht W7 on the lever W' ig adaptoed 0

hold the wheel 117 constantly but yieldingly

in engagement with the disk
What [ elaim as my invention and desire
to secure by Letters Patent is:
1. The combination with a spheroidal mer-
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cury-holding receptacls having a contracted
and partially elosed top mounted on a revo-
lable shaft, of an upwardly outwardly flaring
bowl mounted on and opening at its bottom
into the spheroidal receptacie, substantially
as described.

2. The combination with a spheroidal mer-
cury-holding receptacle having a contracted
and partially closed top mounted detachably
concentrically on a revoluble shaft, of an up-
wardly outwardly flaring bowl mcunted de-
tachably on and opening through its bottom
into the spheroidal receptacle, substantially
as deseribed.

3. The combination with a revoluble amal-
gam receptacle, spheroidal in form and hav-
ing a contracted and partially closed top, of a
tube leading into the receptacle, and plates at
the bottom of the tube opposite the larger
medial part of the receptacle arranged to dis-
charge pulp from the tube batween thein ra-
dially into the ouier portion of the larger
medial part of the receptacle, substantially
as described. )

4. "The combination with a revoluble sphe-
roidal receptacle in which mercury is by cen-
trifugal action held against the sides of the
receptacle, of means for foreing pulp into the
mereury consisting of a tube leading into
the receptacle and discharging by radial pas-
sages, a piston in the tube arranged to force
pulp through the tube into and through the
mereury in the receptacie and means for re-
ciprocating the piston, sabstantially as de-
seribed.

5. The combination with a revoluble mer-
cury-holding receptacle, of a flaring copper
bowl mounted thereon opening into the re-
ceptacle, and a quicksilver coat on the inner
surface of the copper bowl, substantially as
deseribed. “ .

6. The combination with a spheroidal mer-
cury-holding receptacle mounted on a revo-

lable arbor so a8 to revolve about its shorter

axis, of a pulp discharging tube leading into
the receptacle and conecavo-convex plates ge-
cured to the end of the tube located at a lis-
tle distance apart and having correspondingly
upturned edges betweed which plates the
pulp is discharged radislly substantially op-
posite the plane of the greater axis of the
spheroidal receptacle, substantially as de-
seribed.

7. The combination with a revoluble ore-
separating bowl, of an annular trough sus-
pended normally slightly above the bow], and
means substantially as deseribed on which
the bowl is suspended and whereby it is
adaptied to be lowered below and about the
edge of the bowl so as to cateh the discharge
therefrom. ‘

8. The combination with a reveluble ore-
separating bowl, of a comparatively wide and
deep annular trough located about the bowl
at its edge, and a second annular trough nor-
mally suspended above the bow! and ar-
ranged to be lowered about the bowl into the

first montioned trough in such manner ag. tp
catch the overflow therefrom, substantially
as described. > :

2. The combination with a revoluble sphe-
roidal amalgam receptacle, adapted by its
rapid revolution to carry under centrifugal
action a supply of mereury in annular. form
against the inner surface at its greatest di-
ameter, of a fixed supply pipeleading intothe
receptacle, disk plates secured rigidly at a
little distance apart to the pipe forming a
radial discharge pgssage from the pipe, which
disks are located substantially opposite to the
greatest diameter of the receptacle and pro-
Ject nearly to the sides thereof and into the
space occupied by the mercury when the re-
ceptacle is revolved rapidly, whereby, the
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edges of the plates being in the mercury, the §;

mercury is agitated as it moves about the
plates by contact therewith, and wmeans as a
force pump in the pipe for foreing the pulp
into the revolving and agitated mercury, sub-
stantially as deseribed. ‘ . ’

10. The combination with the arborofare-
volving ore reseptacle, of an endwise adjust-
able shaft belted to and driven by the recep-
tacle arbor, a pulp feeding pump, a shaft pro-

Q0

vided with a crank connected to the pump’s 95

piston, & disk on the latter shaft and a wheel
on the adjustable shaft bearing frictionally
against the disk, whereby the pump is oper-
ated from the receptacle-revolving mechan-
ism and its motion is regulated as desired,
substantially as described.

11. Thecombination with the arbor of a re-
volving ore receptacle, of an endwise adjust-
ableshaft belted 1o and driven by the recep-
tacle arbor, an adjustable step in which the
adjustable shaft has its bearing, a pulp feed-
ing pump, a shaft provided with a erank con-
nected to the pump’s piston, a disk on the lat-
ter shaft and a wheel on the adjustableshaft
bearing frictionally against the disk, and &
weight-actuated lever arm bearing against
the adjustable shaftadapted to hold the wheel
on the adjustable shaft yieldingly in contact
with thedisk on the other shaft, substantially
as described.

12. The process of separating the heavier
parts of ores from the lighter parts consist-
ing in robating mereury in and with a revolv-
ing receptacie wheréby by centrifugal action
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the mercury is disposed in annular form 120

about the sides of the receptacle, and forcing
¢rude pulverized ores in a substantially con-
tinuous supply into the revolving mercury
whereby by the specific gravity and agita-
tion of the mercury and the ores therein the
heavier parts of the ores are separated from -
the lighter parts, as set forth.

Intestimony whereof Iaffix my signaturein
presenee of two witnesses, :

CHARLES E. SEYMOUR.
Witnesses: N
JOSIAH BARFIELD,
Crag. ¥, Casg,
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