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To all whom it may concern :
Be it known that I, DAVID HENRY ANDER-
soN, of Butte City, Gounty of Silver Bow, Ter-

 ritor y of Montana, have invented an Improved .

5 Concentrator; and I hereby declare the fol-’
| nuts to or from the center of the disks, to give

~Jowing to be a full, cleal and emcb descllp

- tion thereof.

My invention relates to an a,ppaa atus for the
amalgamation or concentration of valuable
10 metals or sulphurets, and for separating them
from the lighter metals, ores, ‘sands, or débris
with Whlch they may be mixed. | |
It consists of a series of cir cula,ﬂy mownn
~and rocking pans placed in descending Steps,.
15 each one receiving the discharge from that
above. 1t through suitable G‘&teb chutes, and:
receivers, and in connection with these T em-

~ ploy suitable mechanism by which to operate

them, all of which will be hereinafter fully de-
20 SGI‘le:d specifically pointed out in the claims,

and explamed by reference to the accompany-

ing drawings, in which—
Figure 1is aside elevation of 111y appm atus

25 Fln' 3 is a rear view of same.

illustrating different motmns of the pan, (,11;11@1_
parallel or compound caused by the gearing.
- Fig. 7 is a perspective view of one of the pans

30 from below, showing also the actuating-gears .

and cam. Fig. 8'is a section of one edge of
the pan, showmcr the rims. Fig. 9 18 abot

~ tom view of one of the dlsks I, showing the |

~ adjusting-slot for the cr ank- pm D. I‘w 10
25 is a view showing the pan-driving gears and

means for throwing them into or out of gear.
A A A are pans or bowls, of any desir ed or-
suifable size, to receive the material to be
- worked, and havm o, preferably, rims project--
40 1110‘111wardly, (see Fig. 8 ) topreventthesplash-

ing of the pulp by the motions. of the pans.
These pans are supported upon transverse

shafts B, which extend across beneath them

just forward of the center, and their rear sides
A5 are supported by vertical rods C, the opera-

tion of which will be described her einaiter.

The shafts B are secured in boxes beneath the

pans, and their ends project so as to be con- | I

a front view of the series of pans.
Fig. 4 1s a
plau or top view.. TFigs. band 6 are dmuamS |

necte'd W1th the wrist- pins D. The shafts I

| support on their ends and rotate disks E; the so

1 said disks bemg provided with slots 9, thr 011011
whlch project the wrist-pins D. The WllSt

pins are intended to be adjusted by means of

a longer or shorter throw to the crank t]ms 55
for med and by their movement the pans are

glven ‘L curvilinear reciprocating motion.
The vertical shaits I, to whlch the disks I

are fixed, extend down to the lower part of
| the %1)13&1&13118 and have bevel-gears G fixed 60

near their lower ends, their ends 1n steps turn-

ing upon the frame- WOJ_L H, which supports

the apparatus. Tmnsvelse shafts I extend
across this frame-work, and these carry bevel-
pear wheels J J', which mesh with the wheels 65
(x, and thusr omte the vertical shafts F and the
dlSLS I in a manner hereinafter ‘described.
These shafts may be driven by belt-pulleys

K and belts from any suitable sourece of power.

Another shaft, 1., extends longitudinally from 7o .

end to end of the fr ame, and Thas cam-wheels
M fixed to it beneath the rear portion of each
pan. , These cams serve to give the vertical
10(1,50&11111) -and-down movement and through
them the pans are caused to rock upon their 75
horizontal supporting-axes, as will be herein-".
after described. In ‘the pmsent case 1 have
shown the vertical movement imparted to the

rods C by means of transverse levers N, one .

end of each of which is pivoted to the frame 80
to form a fulecrum, while the other end has the
rod C.connected with it by a pivoted joint, 10.
A roller, O, is journaled upon the side of
each lever "N in such a position as to be acted
upon. by the-cam M as it rotates, and the re- 85
ciprocating motion thusimpar ted to the levers
is transmitted to the rods C and through them
to the pans. The rods C are atmched to the -
rear of the pans by a swiveling connection, I,

at 11, 12, and 13, as pmtlcuhﬂy seen 1n. Flg 9o

7. These swwel connections allow the rods

C to raise and lower the rear of the pan Wltll

outb interfering with ‘my of its outer move-

ments. |
‘Each of the vessels A has a chute or eceiver, 95

, UPpon its uppel side and a dlstubutel, Q,
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upon its lower side. The receiver upon the
first pan 18 supplied from the battery or other
crushing or pulverizing apparatus through
suitable connecting-chutes, and the receivers
of the following pans are supplied from the
distributers of those preceding them. Long
slots I} open from the receivers into the pans,
and similar slots, ', open from the opposite
sides of“the p“ms mto the distributers. As
the material passes from the receivers to the
pans through these slots, it is evenly distrib-
uted over the bottoms of . the pans, and the
slots also serve to check the eurrent of water
as 1t enters the pans.

Fach pan i1s provided Wlﬂl one or nore

valves or gates, S, in the bottom, through which |

to discharge the concentrsutmns In the pres-
cnt case L hm*e shown these valves sliding to
and {ro over the discharge-openings and OP-

erated. by levers T, by which the amount of
opening and the rate of cdischarge may be ac-

curately governed.

Bene%th the discharge-openings is an in-
clined trough or chute, U extending benéath
all the pans, so that the eoneentmmons may
be led to any desired point for discharge and
collection.

T'he operation is as follows: The pulp is let
imto the upper pan and distributed and settled
by the peculiar motions imparted to it, the
heavier particles settling to the bottom, *md

~the. llﬂhtel‘ arranging ‘fhe.mseh es “Lbove andl

40

45.

50

55

60

65 rection, as shown in Iig. 5, and the pan will |

ﬂowmn through the openings at the side into

the dlstrlbutel, and thenee into the next pan,

as before described.

I it be desired to "Lm‘ﬂﬂi‘b]ﬂ‘ht@ the 1ree 001{1
and silver at the same tlme that the conceutm-
tion 1s being accomplished, mercury may be
placed in one or more of the pans. The heavier
metals—gold, silver, and mercury—will thus
remain at the bottom of the first pan, and the
lighter metals, if there be any—sulphurets,
mud loam, fmd other débris—will be dls—
chmned thr ough the distributer ¢ into the
next pan, where the heaviest Wﬂl be again
scttled, and so on to the end of the series, so
that all the different erades and values will
be separated at one operation.

In some cases 1t may be desired to give the
pms a parallel circular motion, as seen in
If1g. 5, and in others a compound civeular 1M0-
tlon, as seen 1n If1g. 6, by means of the hori-
zontal disks and ecr mﬂ{ or wrist pins. The
latter movement is eifected by means of an-
other set of gear-wheels, J’, upon the trans-
verse horizontal shafts T, "and upon the oppo-
site sides of the gears G from J. Both gears
J and J” move upon feathers upon the Slnfts
50 that by means of suitable operating Jevers
(shown 1n Fig. 10) either one may be thrown
1nto gear and the other disengaged. When
the gears upon the same side relatively mesh
with their corresponding gears (x, the move-
ment of the gears - will be in the same di-

285,098

be given a simple circular motion about the

centers of wheels (; but if the two inside
1 produce a-

gears are engaged with G, it wi
movement of these gears in opposite diree-
tions, as shown in Fig. 6, and give the pan a
compound motion.

- The object of the parallel circular motion
18 to move the vessel equally in all directions,
thereby imparting to the pulverized ore, sand,
and débris an even movement as they p‘lss,
over or through the vessel.

The object; of the compound circular motion

18 to agitate the passing material mostly in a
_SIdGWJSG or oscillatory manner around. the

center ot the pan, while creating but little
motion 1n the dirvection in which the material
flows across the vessel.
especially useful for saving the lighter met-
als, and gives the machine a bettel settling
action Lhan what 1 term the *‘ parallel mo-
tion.’’

Having thus deserlbed my invention, what
I claim as new, and desire tosecure by Letters
Patent, is—

1. The pans or bowls A and the transverse
shafts B, in combination with the horizontal

disks E? adjustable erank-pins D, the vertical

and horizontal driving - shafts I‘ I, and the
ocar-wheels G J, sub&‘mntnllv as 11@113111 e~
&cnbed

2. The combination of the pans A, shafts
B, erank-wheels I, shafts F I, cears G, and

ﬁ_the oear-wheels J J’, moving upon feathers

upon the shaft I, so that cither may be en-
gaged with the ﬂ‘UL]‘S & to drive them in the
same or opj] yosite directions, substantially as
]161‘6111 described.
The pans A and the transverse shafts ]

in combination with the vertical rods O
jointed to the rear sides -of the pans, the cams
M, levers N, and rollers O, substantially as

| hetem desellbed

4. The pans A, the ]101 1zontal .shalts B, the
cranks D I, and their driving mechanism
at opposite ends of the S]_l.:l,ftS In combina-
tion with the vertical rods C, h&ving univer-
sal joints, and the cams M, substantially as
hel ein described.

The pans A, having d]&clmrﬂe openings,
1511 eombm%tmu Wlth the houxontfﬂly Shdutm
valves 5, levers 1, the inclined discharge-
chute U, and mmn& for producing a shalk-

ing motion of the pans, sub&tfmtnlly as .set

f01L11
6. The pans A, arranged in a descending

series, and having the llol*izontﬂ slois R/ R’ |

1ecewmﬂ-ch%mbcls P, and distributers Q, in
001111)111&‘01011 with mechanism for producm Q
shaking motion of the pans, substfmtmlly as
described.
In witness whercof I hereunto set my hand.
DAVID HENRY ANDERSON
Yitnesses:
JOIIN If. FORBIS,
JAS. W. FORBIS.
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