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BIINERALS SEPARATING ANB 'CONCEN-

Applleatmn ()eteber '7 1932 S‘éi‘ia,l Ne. 636 745[ o 1
(CL 208—14) I e
Flgui’e 1S a snie elevatmn ef the eonte,merf

'''''

. -f':..l ) .' ' ' . _ _:' o ; 2 ClarimSu -

This mventmn relates o mechmes for the seps,---
ration of mmerals from their ores, and has for an

object to ‘provide a. maehme for the sepsrstlon of

- - Mminerals of various specific gravities from their
_-5 ores and- the cencentl stmn of the mmera,ls 111'. |

amalgams

. The machme is partmularly sephesble to the"_---
| .-rsepara,tlen of free gold and silver from the gangue'_
- of ‘allavia or plecer depemts or of rock formation -

ferent specific gravities, they. are ef

the mmerels frem edch ether by pulse.,tiens pr 0=

.. duced in thé ore bed as the ore flows. through the'

20 rhachine, which 1ift the ore froma the bed causing
. suitable quantlty ‘of water is dehvered to thée é¢on~
 tainer by an inclinéd delivery. Hude 16, secured

“to-the centamev ‘gt otie - end; which. aepesnﬁs the

Anethel ebJect ‘of the. mventlen is te premde,_.
- ore upon the beds 14 and !5 fermed by the BeFecHs

1T -and -

" the mineérals to- a,rrsnge themselves o1L the beds

13:1 accorda,nce W1th their spec:aﬂc gravities.

. means for 1fnpart1ng g swirling motwn to the Water )
. 25 under the ore. bed, thereby maintaining the mm-i_
erals.in motion on the. bed and means: fot pro-
ducing pulsatlons in the watet undei the ofe bed
which raises the ore .LI'GII'.I. ‘the bed permlttmg the.
| mmera,ls Whleh have a heavier. SpECIﬁC gravity
| ”0 the,n the gangu:e to settle upen the screen forming -
the support for the ore bed: and to pass threugh-—.‘"
‘the-sereen-and to-be. thus sepefsted frem theﬁ |

gangde o agglemefe,te

':ﬁl ;“ “Another: eb;;eet of" the mventmn 1s the prom-.f: |
- siow 6f meains for r’egulatmg the’ strength of the
pul‘s ations ahd therehy the he1ght or mevement of.

- thg ore up@n the ed, By adJustmg the flow of
watér inte the ehamber urider the bed, whereby

.q"‘*-l

------

be sEps,rated froin their ores.

all of the Wa,her

| ;.. N whereby. substentlelly

posn%efi up'en' the bed of the machine, which '*nakes

it, possiblé fo carty a telatively large ore body and.
reduces the que,ntlty of gs,ngue working throughf{

' 0 - the scréen-forming. the bed of the machine..

' deseribed anid claimed heveme,fter

~ The: mventmn is shewn 11:1 the aecempsnymg,__ |

drawmgs 111 wh.lch

"after it has been pulverized. As gold and siiver -
- are USUally comriingled in such ore ahd have dif= -
o ectively sep=
 arated by the present invention and conc¢entrated
.. inté amalgams, one of which is predomma.tely ger_'_- B
- 15 amalgam and the other silver amalgam. L
. The invention has in view the sepematmn of

mmera,ls from the gangue and. the seperstlon of o
’Strueted 10 form ofe peds

sep-arased from the ore;
- gite is'washed from: 16 container through the diss
‘charge flume {9, secured’ to'the contaiher at fhe -

_the dehvery ﬂume 16 bem.g ‘ab & shghtly

after pessmg over the screen AT

- mients, respeetwely, by any

-.,as-'we'edehﬁefe‘ss bats'20, and at the reqmred dls-;-_ |

tances below the top’ ‘of
o _ R ~'-re1et1ve1 deep ore ‘beds above the’ sereens

Stﬂl snether objéct of the mventmn i8 te pre-; . y D

vide & ms,ehlne Wwhich 'is pes1twe in- 1ts aetion:

1§ wilherals of various size ahd sbeelﬁe gra,vltles ma,y;i{_:'_-

-ewmg'
with. thé ore is cauSed 10 flow ‘over ‘the ere de<

pends and whw:h force

| Wlt]?.l these and . other’ objeets in view, the 1ii'-~; |
vention also-consists.of certain novel features a,nd'___ |

arra.ngement of pe,rts which will - be mere Iully-

TRATING MACHINE
Wllllam J Haneeck Idaﬁe Sprmgs, Colo.

e e o L A

: - = r. -

a,nd its operatlne' héchanisms;

Pig2-is a ~seet10ria1 Vlew en the hﬁe 2-—-2 ef*--;
Flg 1; = =

R ]

“Fig. 3" 1s s 1Gng~1tudma,1 sect1ena,1 Vle

| -lme 3.3 0f Flg 2.
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In the embedlment of the mventi’ﬁﬁ ﬂluStrét“ "d'_'_ )

in-the - eecempsmymg dft'&Wlngs ) twe-stsge ap=

'l‘l"n.r.'

. paratusis §hHoWh; one stage séparating the Héavier
" m;.nereﬁ from the orée and ccneentratmg the safﬂe
‘into an ‘amalgam, and the sécond Bthge: sépara =
" ing the light mineral from the gangue aﬁd eE’Jn-' “
' centrs,tmg the same ‘into: an_ emalgam g

CFhe’ machine mcludes ‘a-Buitable

A
I T TR )

lv r

“Phe 8ré With &

AT R N

the' ore: ‘thiough-ths. ‘machine;

PF o

"'\'lr*"\-

0pp051te ‘end: from: the " ‘delivery ﬂiiiile 8.

'sereens H" nd IB are erranged in-the- compa;i:'t—fg'

111111 g o

rnents 11and 12, respectlvely, if stepped rélation,
the screen 17 which receives: oY

wfh.

hghter mmers,l w"l:ueh has not been

screens are sesured in p051t10n in:

waitert ’ght‘f""
| eontmner {0, which I8 dJVldea gentrally ifto: ‘Gomi=

partmeénts A “and 12°by & dividing Swall 13,7tHE

- upper portion ‘of ‘tie” cofitainer 10’ péfhg-cons
) 14 and 15, over w‘r‘ueh_{.j--. |
the ore HOWS by. ‘gremty with: ‘the. wat@r CEIYing

18, “respectively.” " After” the  nifhefal “is-
thé. gangie oF agglemer-’-’

the wall 13 10 prowde?; '

. :l. .

16"

23

the ‘ore diréct Trom
hlgher{”_ .
- elevation than the screen” 18 which receivées the
seﬁ"a;i‘a,ted?_
The'said
the cbnipart-f i
‘desired’ means, “stich.

“For the purpose of prevefiting the ore eempa-ct—i T

upwa.rd streke ef plstens or plungers

R N

water supply-'f
§'22'by the -
23, which{

T

' reciprocate ifi the vertical arms of the $aid pipe
the water into the com:

ps,rtments (0311 the downwa,rd stroke of the plstons &

: respeetlvely
- " 'The. plstons recewe their vertlca.l reelproes.tmg,
o metrement frof. the cam. followers 24, which are; -
~moutited upon eccentﬂc cams 25" seeured to a
ceuntershsft 23 Th“‘e‘ ca,m fcﬂlewers sre"prewded

| 'ing oh the screens and tolessen the s_im_tmn under-__‘jf“ o
- the screéns, each of the compartments ‘I and 12

s p-rowded with & supplementary
91 which i§ draWh 1nte the plpe bends

554--



with crank arms 27, Wh.lCh are jcurnaled on

| _10

15

20

28

30.

35

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
driving the belt 36

~around a. pulley 37 keyed to said countershaftt _.
“adjacent one end thereof. | |

- The supplemental water supply 2! 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 strcke of
the pistons ut111zed in forcing the water into the
The 'amount of water entering

as by a mo-tor not ehown

compartment.
each compartment through the supply 21 deter-

mines the amount of l1ft 1mparted to the ore upon |

the screens IT and 8.
- When- separatmg minerals of- relatwely large

granules from their ores, stronger pulsations are
required. For this reason, the quantlty of water
- entering: through the supply 21 is adapted to. be
regulated by means of a, Valve 39, located in each.
V- supply-line. On: the downward stroke of the pis-
tons, the said: water llnes are automatically closedf.

by check valves 40

- The upper ende cf the. plpe bends 22 are. each;. -

provided with a stuﬂing box 41, which prevents
the escape -of water about the pxstons ‘the lower
ends of the pipe bends. being secured to the rear' :

' | wall of the container by lag. screws 42.

45 -
L B

The downward stroke .of the plstons dlsplaces -
the water in the pipe bends, I‘orcmg the same into
- the compartments, |
openings 43, and ralsmg the elevatlon of the_
water in the compartments producmg an- over- -
flow over the top of the intermediate wall 13 and
the end wall 33, and a lifting action ‘upon the
-This lifting of the ore causes
 the material having lighter specific gravity to |

~ he forced up hlgher than the materials having a.
relatlvely heawer speclﬁc gramty, which- qulckly-._
falls again upon the screen; the lighter gangue.
- material being drawn into the influence of the -~
| Water passing over the bed upon the screen is
washed first from the screen 17 onto the screen 18
| a.nd then out through the - discharge flume 19. o
~ The upward stroke of the pistons draws into’ the

55 pipe bends sufficient auxiliary water to break the

. suct1on of the upward stroke, thus substantlally j.

respectwely, through -

ore on the screens.

- no suct1on is felt on the ore on the screens.

65.

75

The smaller partlcles of the mineral separatedf
o 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--
These blades are.
-and bemﬂ' brought into the influence of the -
mercury will form an amalgam therewith.

ranged 1n each compartment
arranged upon the sa1d shaft in spaced relatlon

one of. wh1ch has a right- hand spn‘al pitch: and.
the other a left- hand spiral p1tch These ‘blades
turmng upon.the. shafte 46 lmpart turning’ motion -

to the water from the ends of the compartments

towards the. center and draw the finer partlclesf )
of the .mineral. and such fine partlcles of . the
‘gangue that have fallen through the screens'
" The revolution of these"
blades also maintains the water below the screens
in constant motion, and. prevents the ore above

towards the center.

the screens from becommg compacted thereupon

~ the caid shafts.

the

2 012 192

- The fine pa1 t1cles 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 1n- Flg 3, and are each provided Wlth 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 - theremth
and produce a. concentrated amalgam.

The shafts 45 are oppositely disposed in the com-

"partments [1 and 12, respectively, but are driven
- .In the same dlrectlon by belts 53 operating over
pulleys 51 secmed to the outer ends of the said
~ shafts and over pulleys 52 secured on the ends of
the countershaft 26.

- The shafts 46 each revolve

10

15

in & bearing 53 on the outer ends of br ackets 54

and in bearings 55 formed integrally with the end
- walls of the pans 48. ‘Each of the shafts 46 ex-
‘tends through a stuffing box 56 which prevents
~the escape of Water from the. compartments about
These boxes are p1ov1ded with
ﬂanged plates 57 Wthh. are arranged over openings
58 in the lower part of the compartments {1 and 4
12, closing the said openings and holding the
pans 48 in posmon Lag screws 38 and 68 secure

‘the said flanged plates and the br ackets 54 in posi-
~tion agalnst the end walls of the container. When
- _.the mercury in the pans 48 has becorae satm ated

20

25

30

with the minerals passing thr ough the screens 17

‘and 18, the pans may be removed and fresh

mercury placcd 1n the pans by removlng ‘the lag

screws: 59 and 60, thus enabling the pans ‘and the
-shafts 46 to be Wlthdrawn from the compartments

as shown hy the dot-and-dash hne 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 compare"nent H
- separating the mineral havmg the heavier specific

- gravity, Whlle in the compartment 12 the lrghter-
3_Tmneral is separated from the ore. | |
~As herein descrlbed the pans 43 are formed-
'ﬁsem1—c1rcular in cross section in order that the

mineral felhng down through the compartment
upon the side wall of the pans, Wlll drop to the
bottom of the pans 1nto the mercury, thus elimi-

ating any “dead’ pockets in the: pans

ments above the opening 49, which deflects- the

" minerals towards the center of the pans away
from the said opening.- -- |

“When the ore contalns mlnerals of dlff erent spe-

cl.ﬁc gravities, such as gold and silver, or lead and "
.zinc, 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, | |
ore having hghter specific grav1ty will pass with
the gangue to the second compartment and

settling upon the screen .18 will pass therethrough

‘When the ore contams lead and. zine, the lead

-_w:lll be separated from the ore in the first. com-
':-partment since it has the heavier speclﬂc grawty, |
while the zinc having the llghter speclﬁc gravity
will be. separated from the gangue in the second
: compartment When separatmg lead and zinc
from their ore, the pans 48, which are preferably
| formed of copper when treatm gcld and-silver
-ore are replaced with steel pans::
zmc fallmg 1nto the steel pans in the respectwc

| A de-
ﬂ"—"‘L’:tDl plate 61is. provrded in each of the compart-

“The silver in.the

" The lead and

35
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55
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' compartments are churned up with the water by
. the revolving blades 44 and 4% and continually
 discharged through the spigots 49, The first-com- . -
- partment will discharge through its spigot a-con--

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,

metals therein contained to  gravitate fowards . tHabd _controi the 1iC L - >
pumps to the compartments, regulatory valves: -

. the screens and to pass therethrough to the

20

~ from one screen to the other and finally to dis-
- 5 charge the same from the machine by the rais-
o _

~ 'movement of the plungers is facilitated and the

- be - regulated,

.- 3b

0 amalgamating pans at the bottom; also that the
~ raising of the ore beds by the downward stroke

of the plungers acts to effect the transi er of ore

that bed of ore and delivers it to the next section. -
By means of valves controlling the flow of water

amount of water admitted to the container may

- 40 drop into the amalgamating pans the regulating
" yalves are closed to the desired point thereby de- =~ th€ LIOW | ET _ |

- creasing the upward pressure on. the mineral =~ ment, a regulatory valve in sald supply pipe to-
vission. of ' ' ~control the amount of water delivered to the

" beds, while the admission of more water through

- 45

~ the valves increases the upward pressure carry-
ing the lighter mineral and sand upward where
" it is carried off by the wash water. . C1

What I claim is: -

to ._: note that 11:1 the .olpera.tion B

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

‘towards said outlet. -~ -
RE  WILLIAM J. HANCOCK.

flowing through the machine, and the screens.
being disposed so that the ore on the bed dis-

| ! 18T g posed in the higher plane discharges on the bed
centrate 'predominatelyﬁlead; ‘while' the second - disposed in the 1oy __ . .
| .COmﬁartment W_ill discharge a predominately -z.'*in'c'___';"'Suppljring}ore_ leading to the ore bed disposed'in.
" concentrate. - . S -

- Tt is important

ower plane, an inlet duct for

* the higher plane, an outlet duct for discharging -.
the slag leading from the ore bed disposed in the -
~ lower plane, said compartments being adapted - .-
10 -
level ‘of the top of the ore on said screens, pipe -

‘to contain water of a height corresponding to the

a

forming beds on -.which' ore .is'_ débositéd;- by wa,ter

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 10 said pipe bends 15

by means of the plungers, the ore beds are raised Pelow the lower end of the stroke of the plunger, =
and -lowered bodily, thus causing the heavier

check valves in said water supply pipes to auto-

matically control the flow of water - from the -

~ in said supply pipes to control the amount of =20
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
ing of the water level so that the incoming stream - of spirally disposed blades cooperable to agitate
at the same time that it deposits new ore on the
ore bed in the first section, takes off the top of -

. 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 .
%o the plungers, and the check valves, the upward @ bed on which ore is disposed, means for supply- -
' e pli 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 o>
screen, a pump including a reciprocating plunger = .
- 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-

pump, an amalgamating chamber adjacent the
" bottom of said compartment, said amalgamat- -
~ ing chamber having an outlet formed in its cen-
o - _.tral portion, and a plurality of spirally disposed .=
1. A machine for separating minerals from. ~ blades mounted for rotating movement and co-
~their ores including a container, a pair of inde-

pendent . compartments ‘arranged in said con-
tainer, a screen in each of said compartments at
or near the top and supported at different levels

.

operable to agitate the water and direct its flow

50
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