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This invention relates to machines foi the sepa-
ration of minerals from their ores, aind has for an
object to provide s machine for the separation of

.. minerals of vafious specific grav1t1es from  their’

G

5 otres and -the conoentla,tlon of the mmerals in
armalgams.

The machine is pa.rtwularly aophcable to the'

separatlon of free gold and silver from ‘the gangue
.. of alluvia or plager ‘deposits or ‘of rock formation

lﬁ aftet it has been pulverized. As gold and silver

are Gsually comiiingled in Such ore'and have dif-

ferent specific gravities, they.are efféctively sep=
arated by the present invention ‘and concentrated'

. int6 amalgams, one of which is predommately gold
la amalgam and the other silver amalgam.
. The ifivention has in view the separatmn of

mmera,ls from the gangue, and the separation of )
the ninerals from ‘edch other by pulsatmns pro+

~s duced in thé ore bed as the ore fiows through the

20 mackine, which 1ift the ore from the bed causing -
the minerals to arfange themselves. on the beds'

1n accordance with their specific g gravities, - -

Another object of the. invention is to provide
-» means for imparting a swirling wiotion to the water
25" under theé ore bed, thereby mamtalmng the’ Tin=

erals in motion on the .bed, and .mneans: {ot pro-

dueing pulsations in the water undef the ofe bed,

whieh raises the ore from the bed permitting the

mmerals which have a heavier .specific: gravity .

30 than the gangue to settle upon the screen forming

the support for the ore bed.and to pass through-

the-sereen-and to-be thus sepafated from the
gangue or-agglorerate. -

- :H ‘Another: object -of the: 1nvent10n is- tne prov1-»

sivi 6 meais for” regutating the stiength of fthe
pulsation nd thereby the height.er movement of

the’ &¥e vpen ths ved; by adiusting the flow of.
amber unAder the bed, whereby

o _ wabér inté the
4@; " miterals of v
be sEparated froim their ores. . .-
&t another obJect of: ﬁhe 1nvent10‘

"1s to plo-

o taiitially all ‘of the water ﬂowmg
45 w1th the oie. is catised to flow over the ote de=
posu‘.ea ipof the bed of the machme whieh ‘nakes

it possible to.carty & ‘felatively large ore body and
" reduces the ‘quantity of gangue working through‘ o

.. the sereen: forming the bed of the machine..

50° With-these and other” objects-in view,
ventlon also .sonsists.of certain novel feature;
arrangement-of parts which will - e more Iully
described and claimed: heremafter

=7 -'The:invention ‘is shown in- the accompanymg.

drawmgs, 1n wh.wh

: _centratmg the same 1n“co an

Surucf;ed' to Vfo y

. scréens 11 and” 18 are arra,nged in ‘thé cofii

various sizéahd specxﬁc gravﬂnes may :

V1de a machlne which is posmve in- 1{;s getion -

1é ln- . pa,rtments ':"’n the downward stroke of the plst ns;’
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Fvgure 1,41s a',' suie sle aTuon of the eonﬁa,mer—

F1g 1; ! :
“Fig. 3 1s @ 1éng1tud1nal sectmnal v1ew () t’he

mto an’ anialgam, and the se =
ing the light mineral from the ‘gatigue an‘d 61’1’&’
algam :

partments H '4
upper _portlon ‘of ‘the”con

the ore’through ¥ ; &
su1tab1e quantlty of water is déhvered to theé
) 'd' ivery Hude’ 16, ‘seciired
S efid; Whl(_}h Eleposﬁs the-
Fsttned oy the

chaige flttne 19, s&
opposrce ehd from the dehvery fitim

ments !I and 12 respec’clvely, i stepped rélat ;
the ‘sé een l'l “¥roin
the, delivery flume 18 being: ab b
elevatlon than the screen g whlch rec Ves the

.‘ For the purpose of preve
n th screens and tolessen the stictioh tifider
ch ‘of the compartments ‘I,I and N
ter stpply

W Ry T ”»:’, ‘v--

upon “ecc S
countershaft 26, Theé CAIM followers are B ovided 657
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. the - compartments, .

with crank arms 271, which are journaled on
rocker shafts 28 carried by each of the piston
rods 29. The upper ends of these rods each en-
gage a guide bracket 30 secured at one end to the
wall of the container 10, which brackets restrict
the pistons to vertical reciprocating movement.
The countershaft 26 is journaled at 31 upon the
cross members 32 secured upon the top of posts
34, and this shaft is rotated in the direction of
the arrow 35, by any desired motive power, such
as by a motor not shown, driving the belt 36

around a pulley 37 keyed to said countershaft

adjacent one end thereof.

The supplemental water supply: 21 is admitted
to each of the pipe bends 22 at a point 38 below
the bottom of the stroke of the pistons in order
that the full suction or upward stroke of the pis-
tons may be utilized in drawing the water into

the pipe bends, and the full downward stroke of

the pistons utilized in forcing the water into the
compartment. The amount of water entering
each compartment through the supply 21 deter-
mines the amount of lift imparted to the ore upon
the screens (T and 8.

- When separating minerals of- relatively large
granules from their ores, stronger pulsations are
required.. For this reason, the quantity of water
entering ‘through the supply 21 is adapted to.be
regulated by means of a valve 39, located in each
supply-line. On the downward stroke of the pis-
tons, the said water lines are automa,tically closed
by. check valves 40.

The upper -ends of the. pipe bends 22 are each
provided with a stuffing box 41, which prevents
the escape of water about the pistons, the lower
ends of the pipe bends.being secured to the rear
wall of the container by lag screws 42.

The downward stroke of the pistons displaces
the water in the pipe bends, forcing the same into
respectively,’ through. the
openings 43, and .raising the elevation of the
water in the compa.rtments producmg an-over-
flow over the top of the intermediate wall 13 and
the end -wall. 33, and a lifting action ‘upon the
ore on the screens. - 'This lifting of the ore causes
the material ha,vmg lighter specific gravity to
be forced up higher than the materials having a
relatively heavier specific gravity, which- quickly
falls again upon the screen; the lighter gangue

-material being drawn into the influence of the :
water passing over the bed upon the sereen, is

washed first from the screen 1T onto the screen 18
and then out through the discharge flume 19.
The upward stroke of the pistons draws into the

. pipe bends sufficient a.umha.ry water to break the

suction. of the upward stroke, thus substantially
no suction is felt on the ore on the screens. .. .
The smaller- particles.of the minéral separated

from the ore on the. screens fall through the open--
- ings in the screens and down through the com-
partments and into the influence of revolving
blades 44 and 45 mounted upon a shaft 46 ar--

ranged in each compartment. These blades are
arranged upon the said shaft in spaced relation,
one of which has a right-hand spiral pitch and
the other a left-hand spiral pitch. These blades

turning upon the shafts 46 impart turning motion

to the water from the ends of the compartments
towards the center and draw. the finer particles

of the mineral. and such fine particles of the

gangue that have fallen through the screens
towards the center.
blades also maintains the water below the screens
in constant motion, and prevents the ore above
the screens from becoming compacted thereupon

The revolution of these’
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The fine particles of gangue pass out through the
notches 47 in the pans 48 and through the spigot
or opening 49 in the bottom of the container {8,
through which water is continually flowing. 'The
said pans 48 are semi-circular in cross section, as
shown in Fig. 3, and are-each provided with a
quantity ¢f mercury which is churned up with the
turning of the blades 44 and 45 so that the parti-

.cles of the mineral which have passed through

the screens are brought into contact therewith
and produce a concentrated amalgam.

The shafts 46 are oppositely disposed in the com-
partments Il and 12, respectively, but are driven
in the same direction by belts 58 operating over
pulleys 51 secured to the outer ends of the said
shafts and over pulleys 52 secured on the ends of
the couritershaft 26. - The shafts 4€ each revolve
in -a bearing 53 on the outer ends of brackets 54

‘and in bearings 55 formed integrally with the end

walls of the pans 48. Fach of the shafts 46 ex-
tends. through a stuffing box 56 which prevents
the escape of water from the compartments about
the said shafts. - These boxes are provided with
flanged plates 87'which are arranged over openings

58 in the lower part of ‘the compartments {1 and’

12, closing the said openings and holding the
pans 48 in position. Lag screws 58 and 68 secure
the said flanged plates and the brackets 54 in posi-

‘tion against the end walls 6f the container. When

the mercury in the pans 48 has becoie saturated
with the minerals passing through the screens {7
and 18, the pans may be removed and fresh
mercury placed in the pans by removing the lag
screws 598 and 60, thus enabling the panrs and the

-shafts 45 to be withdrawn from the compartments,

as shown by the dot-and-dash line in Fig. 3.

It will be understood that the separating and
amalgamating operations are the same in each of
the compartments {1 and (2, the compartment ! !
separating the mineral havmg the heavier specific
gravity, while. in the compartment {2 the lighter
mineral is separated from the ore.

As herein described, the pans 48 are formed
semi-circular in cross section in order that the
mineral fzlling down throiugh the compartment
upon the side wall of the pans, will drop to the
bottom of the pans-into the mercury, thus elimi-
nating any “dead” pockets in the pans.” A de-
flector plate 61 is provided'in each of the compart-
ments above the opening 49, which deflects the
minerals towards the centerof the pans away
from the caid opening.. =

‘When the ore contains minerals of different spe-

cific gravities, such as gold and silver, or lead and-

zing, the mineral having the heavier specific grav-
ity, such-as gold in the case of gold-and-silver ore,
will be separated from the-ore in the first: com-
partment and passing through. the screen will be-
come amalgamated with the mercury in the bot-
tom of the-said compartment. : The.silver in the
ore having lighter specific gravity will pass with
the gangue. to the second compartment and
settling upon the screen 18 will pass therethrough

~and being brought into the influence of the

mercury will form an amalgam therewith.
When the ore contains lead and zine, the lead
will ‘be separated from the ore in “the first com-

partment since it has the heavier specific gravity,

while the zinc having the lighter specific gravity
will be separated from the gangue in the second
compartment. When separating lead and zinc
from their ore, the pans 48, which are preferably
formed of ‘copper when treating gold-and-silver
ore, are replaced with steel pans: - The lead and

zinc falhng into the steel pans in the respective
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compartments are churned up with the water by

the revolving blades 44 and 45 and continually

discharged through the spigots 49. - The first-com-
partment will discharge.through its spigot a-con-
centrate predominately- lead, while the second
compartment will discharge a predominately zinc
concenirate.” - - . S

" Tt is important to note that in the operation -

of the machine the water contained therein is
constantly agitated by the churning action of
the revolving blades in the:amalgamating pans
which are so formed as to draw the water from

the opposite ends of the chambers towards the:-

center, thus acting at all times.on the beds of
ore supported on the. screens, while at intervals,
by means of the plungers, the ore beds are raised

and lowered bodily, thus causing the heavier

metals therein contained to - gravitate ‘towards

the screens and to pass therethrough to the

amalgamating pans at the bottom; also that the
raising of the ore beds by the downward stroke
of the plungers acts to effect the transfer of ore
from one screen to the other and finally to- dis-
charge the same from the machine by the. rais-

ing of the water level so that the incoming stream-

at the same time that it deposits new ore on the
ore bed in the first section, takes off the top of

that bed of ore and delivers it to the next section. -

By means of valves controlling the flow of water
to the plungers, and the check valves, the upward
movement of the plungers is facilitated and the
amount of water admitted-to the container may

be - regulated, and thus adjusting ‘the upward -

pressure on the ore beds caused by pulsations to

‘accommodate the action to minerals of different

specific gravity. The varying of the water pres-

sure on the check valves and the pulsations, is .
‘an important feature of the present invention.

‘When it is desired that the lighter minerals shall
drop into the amalgamating pans the regulating

valves are closed to the desired point thereby de-

 creasing the upward pressure on the mineral

45

50

beds, while the admission.of more water through
the. valves increases the upward pressure carry-
ing the lighter mineral and sand upward where

it is carried off by the wash water.

‘What I claim is: ]
1. A machine for separating minerals from
their ores including a container, a pair of inde-

“pendent - compartmerits -arranged in said con-

tainer, a screen in each of said compartments at
or near the top and supported at different levels

‘towards said outlet.

3

forming beds on which ore is deposited by water

flowing through the machine, and the screens

- being: disposed so that the ore on the bed dis-
posed in the higher plane discharges on the bed
" disposed in the lower plane, an ‘inlet duct for

supplying ore leading to the ore bed disposed in

" the higher plane, an outlet duct for discharging

the slag leading from the ore bed disposed in the
lower- plane, said compartments being ‘adapted
to contain water of a height corresponding to the

level of the top of the ore on said screens, pipe -

10

bends connected to-each of said compartments

beneath the screens, pumps including reciprocat-

* ing plungers arranged in each of said pipe bends,

water supply pipes connected to said pipe bends
below the lower end of the stroke of the plunger,
check valves in said water supply pipes to auto-
matically control the flow of water from the

pumps to the compartments, regulatory valves:

in said supply pipes to control the amount of
water delivered to the pumps, an amalgamating
chamber in each of said compartments beneath

- 'the screens, outlets formed adjacent the center

of said amalgamating chambers, and a plurality
of spirally disposed blades cooperable to agitate
the water and direct its flow towards said outlets:
"2, A machine for separating minerals’ from

“their ores including a container, a screen disposed

adjacent the top of said container and forming

"a bed on which ore is disposed, means for supply- «
ing ore to the bed, means for discharging slag

from said bed, said compartment being adapted

to contain water of a height corresponding to the .
level of the top of the ore in-said screen, a pipe.-

bend -connected to said compartment beneath the
screen, a pump including a reciprocating plunger

15

disposed in said pipe bend, a water supply pipe -

‘connected to said pipe bend below the lower end

of the stroke of the plunger, a check valve in
said water supply pipe to automatically control
the flow of water from the pump to the compart~

“'ment, a regulatory valve in said supply pipe to
control ‘the amount of water delivered to the
pump; an -amalgamating chamber adjacent the
bottom of said compartment, said amalgamat- -

ing chamber having an outlet formed in its cen-
tral portion, and a plurality of spirally disposed
blades mounted for rotating movement and co-
operable to agitate the water and’ direct its flow

WILLIAM J. HANCOCK.
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