PATENTED NOV. 17, 1903.

No. 744,229

~J. W, PINDER.
ORE CONCENTRATOR.

i
=1
F
Fj
=*|
o2
— .
2
E
<=
<
H )
o2
3.
c3
S
L
.1. -
=)
£
£y —
7%
ﬂ T =20
m M- T3
ﬂ |
M X--—" o
-
—i
EH
ot
=2
o |
1
» _
oy
- d
. .!.q:m__!_lmh__,,,,.,
L HEERIN -.—“-.
- L IR ,
= - ) I3
S il
. {1
H . .Il-_— _“._—l_l

THE NORRIS PLTERS CO., PHOTO-LITHO., WASHINGTON, D. C.




No. 744,229, o - PATENTED NOV. 17, 19083.
| J. W, PINDER.

ORE CONCENTRATOR.

B | APPLIOATION FILED SEPT. 6, 1502.
N0 MODEL. | | | _ | '3 SHEETS—SHEET 2.

| | .
G.
. |
i .
b2 158 — - =7
. Q .ﬁ
e
©
. | B 1 —_— — . -l
| 1le = ~l1lT 1 Hl 1
| 1e] :
L '

'_—__—_ . .

...........-... @)-'

TEHi i
|
|
|
I
|
"-n.l; —

\ 244

P

.

l

T

®):.——

'L

R

/7e 3

W/TNES5ES: - -~ INVENTOR:

AU Prrcs VRS e

THE NORRIS PETERS CO., PHOTQ-LITHO., WASHINGTON, O.C.. -




No. 744,229,

'PATENTED NOV. 17, 1908,

"~ J. W. PINDER.
- ORE CONCENTRATOR.
APPLICATION rn.fr._n SEPT. 6, 1903,

" NO MODEL.

8 SHEETS~SHEET 3.

_. l
Al

¥
v

. — % W= T _
T8 b L I N T e T T T T T R R A
Tll. : e ——— - - S UL R

e

x x\m x...m’,//;_
_ oo el LI
- SRRl
A w.w\l.z A iok &

T

L o

Vi

Bavha)

INVENTOR:

W/ITNESSES.

. Preetes

b Jove. L Boore

/™,

2. B, Williomes.

FHOTO-LITHO., WASHINGTON. D. C.

THE KRORRIS PETERS CO..




No. 744,229,

Pa,tented November 17 1908.

UNITED STATES PATENT OFFICE.

JOSEPH W. PINDER, OF SAN FRANCISCO, CALIFORNIA.

ORE-CO N*CENTRATO R.

SPECIFICATION formmg part of Letters Patenb No 744 229 dated NOVﬂmber 1'7 1903.
| Apphcatmn filed September 6, 1‘302 Serial Nn 122,445
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To all whom it MY COTCEr:
Be it known that I, JosgPpE W. PINDER, a

city and county of San Franmsco State of Cali-
fornia, have invented certain new and useful
Improvements in Ore- Concentrators; and T
do hereby declare the following to be a full,
clear, and exact deseription of saad mventwn

o Sueh as will enable others skilled in the alt
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to which it most nearly appermms to make,
use, and practice the same.

My invention relates to that class of ore-
concentrators for separating and saving the
heavy particles of metal contamed in earthy
deposits -or ore-pulp in which a shallow pan
or concave table is mounted on a central ver-
tical shaft and connected with operating
mechanism by which a reciprocating rotary
motion accompanied with a jolt or jar at the
termination of each. 1‘6(31]_)1‘0(3&1310]1 is imparted
to the pan or table.

My improvements 1élate to the surface con-

struction of the pan or table,whereby the sepa-
ration and concentration of the heavy parti-

s cles are accomplished; and it consists princi-

pally in the arrangement of spiral riffies on
the upper surface of the pan or table whereby-
the motion and jar of the pan compel the

particles to work in a circle outward toward
the periphery of the pan in connection with a

system of pulp-distribution and water-spray-
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_13]110110‘}1 the line z z, Fig. 1

ing devices by which the separation and clean-
ing of the particles are accomplished during
this travel. It also includes a.central trap or

basin of peculiar construction for the purpose.
of catching and saving any escaping mercury.

or alnalﬂ'am that may pass downward over the
riffles, all as hereinafter more fully described.

Referring to the accompanying drawings,
Figure 1 is a plan view of my pan or table.
]f‘1n 2 is a vertical %eetmn of the pan, taken
Ifig. 3 1s an en-
larged sectional view of the eentral trap or
basm and Fig. 4 is an enlarged perspective
view of a seetlon of the dlStI'lbUtlIlU"-tl ough,
and Fig. 5 is a side view of the connection of
the 1ecip1 ocating rod with the depending rim
of the pan. Fln 6 is a cross-section of the
pan and its supports, taken at a right angle to
x x, Fig. 1. Fig. 7 is a side view of the actu-

atin g mechanism,_ and Fig. 8§ is a partial ver- {

around underneath the
point between the middle and outer edges of
the sections.
'_blacmﬂ‘-arms G froimn aloose sleeve K, so that
by raising or lowering the sleeve on the Spin-

th&]. sectlon showuw the (,onqtl 110‘51011 of the

zp&n
citizen of the Umted States, re&dmn‘ in the |

Let A represent a circular pan or table

which 1s slightly concave on its upper sur-
face.
‘may be made solid and
‘made of independent trla,nﬂ‘ulal shaped sec-
tions, with their widest por thIlS at the outer
‘rim and their apices at the center.
‘to make it of these independent sections, so
‘that. the incline or concavity of the upper
‘surface of the pan can be varied and regu-

The bottom or

floor of this pan or table
fixed, or it may be

I prefer

lated, as hereinafter described. This floor
when made solid can be supported directly

from a central socket I3, which fits over and

rests upon the upper end of a stationary

‘spindle C. This latter spindle is fixed in and

secured to the framework or base D, upon

“which the pan - is mounted; but when the
floor is made up of 111dependent triangular

sections, as above specified, 1t is Suppmted
on a shallow vertical rim K, which extends
1001 of the pan at a

This rim is then suppor ted by

dle the centel or apex ends of the floor-sec-
tions can be raised or lowered like an um-
brella, and thus vary the piteh or incline of
the floor. To provide for raising or lowering
this sleeve, I form on or secure. To it a collar

“h, in. the outel face of which is a circular

oroove. A wedge-shaped bar 1 then enters

| this groove and is connected by a rod j with

a hand wheel K. The outer end of the rod

1is threaded and passes through a threaded

hole in a block 1., which forms a part of the
framework or base, so that by turning the
hand-wheel the wedge can be moved back or
forth, and thus raise or lower the sleeve.
The outer edge of the pan A has the f01 m,

of an evolute, so as to carry its rim on one
side outward to a distance, and the terminus.

of this evolute is connected in a straight line
with the commencement of the evolute. A
shallow rim- M passes entilely around this

‘evolute edgeexceptthe straight portion,above
described, “which forms the pomt of discharge.
for the sulfurets.

The floor of the pan should be perfectly
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smooth before the riffles are applied, and | S, so that the tailings will overflow the par-

when I use the independent triangular see-
tions I shall cover and stretch tightly over it
some smooth material, preferably linoleum.
In the central portion of the pan surround-
ing the supporting-socket I construct my im-
proved amalgam-trap, which will bé herein-
alter described. Commencing at the outer
edge of this amalgam-trap, I then secure upon
the smooth bottom of the pan a series of
shallow riffles n nn, which are made inevolute
form and terminating at different points at

regular intervals on the same outer circle at

the outer edge of the concentrating part of
the pan, so that the space between each two
riffles will discharge its burden at a separate
interval into the outer track at the periphery
of the pan which leads to the point of dis-
charge. |

T'wo or more distributing-boxes O O are se-
cured through the medium of troughs P to
the upper end of socket I3, so as to receive
and distribute the pulp at proper intervals
upon the table between the two outermost
riffles of the series. Secured totheouterlower

corners of these boxes is a carpet QQ, with its

nap side down, and this carpet passes loosely
over and rests upon the top of all the riffles
down to the amalgam-trough. The ore-pulp
is fed through holes » » in the outer side of
the distributing-boxes O, 80 as to pass under-
neath the carpet as it flows downward over
the riffies toward the center of the table. A
water-pipe R surrounds the outer edge of the
pan lying just above the shallow rim M, and
this pipe is perforated onits innerside,so as to
cast a spray of numerous jets of clear water
upon the outer edge of the fable. This water
passes down the floor and carries the pulp
over the riffles and underneath the carpet.
At the same time a jigeging motion is im-
parted to the pan by mechanism, hereinafter
described, by which the light and heavy par-
ticles are caused to be separated by the com-

‘bined action of the riffles, the flow of water,

and the motion, so that the heavy particles
will settle between theriffles according to their

- specificgravity and be carried around between

the riffies by the movement of the pan and be
delivered into the outer discharge - track,
whence they are carried tothe discharge-open-
ing of the pan. The water continually flow-
ing downward carries the lighter particles to-
ward the center discharge and trap, and the
sweeping action of the carpet as the pulp
flows underneath it causes its nap to gather
any fine floating particles or slimes that may
come 1n contact with it until they ageregate
or become saturated sufficiently to sink of
their own gravity.

The amalgam-trap consists of two compart-
ments—+to wit, an outer shallow compartment
or trough B, into which the overflowing tail-
ings are first received. 'Thiscompartment or
trough is separated from the discharge-com-
partment T by a partition U, which is some-

what lower than the outer edge of thetrough |

tition into the discharge-compartment T.
The partition U has anarrow horizontal shelf
V projecting over it into the trough S, and a
perforated water-pipe W extends around un-
der this shelf into the trough. The action of
this spray is to cause an ebullition in the
trough and a consequent eddy below the pipe,
so that any amalgam or mercury that enters
the trough will be settled and caught, while
the light and worthless portions will overflow
the partition into the discharge-compartment
T and pass off 1through the waste-spout X.
The motion which I impart to the pan or
table is a slow motion in one direction and a
quick motion or jolf in the opposite direction.
This is accomplished by means of a cam 2,
acting upon a tappet 3, which is attached to
the actuating-rod 4. This is a horizontally-
sliding rod, the opposite end of which is con-
nected with the vertical rim E, as shown at
Fig. 5, or it may be connected with some other
part of the pan. The cam 2 pushes the rod
slowly in one direction until the tappet is re-
leased from the end of the cam, when a spring
o on the outer end of the rod givesit a quick
return motion, accompanied with a jar, which
motion being imparted to the table causes the

heavy particles which are caught between the

riffies to travel outward by reaction in the
path of the riffies until they are discharged in
regular order at the end of the discharge-
track.

This pan will separate and concentrate the
heavy particles in a clean condition, and they
will be delivered by the evolute riffles in the
orderof theirspecifie gravity. The carpet or
other fabric will sweep the surface of the flow-
g pulpclearof loating particles of value and
hold them until theyare in a condition tosettle
and be caught by the riffies, while the amal-
gam-trough will cateh and save any particles
ol mercury or amalgam that attempts to es-
cape through the depressed center of the pan.

Ilaving thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18— |

1. A concentrating pan or table having a
concave upper surface mounted on a center

support that permits it to oscillate in a hovri-

zontal plane: a mercury and amalgam trap at

‘the eenter of said table: spiral or evolute rif-

fles secured to the upper surface of said table

‘and terminating at stated intervals on the

same circle near the outer periphery of the
pan: distributing - boxes adapted to deliver
the pulp at or near the outer edge of the se-
riesof riffles: means for imparting to said pan

‘anoscillatory motion: and a perforated water-

pipe surrounding the outer edge of the pan or
table, substantially as above described.

2. A concentrating pan or table having a
convave upper surface, the circumference of
sald pan havingthe form of an evolute: a cen-
tral support for the pan which permits it to
oscillate in a horizontal plane: a mercury and
amalgam trap at the center of said pan: spiral
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or evolute riffles secured upon the bottom of
the pan and terminating at their outer ends

at intervals on the same circle near the outer:

edge of the pan: distributing-boxes adapted
to deliver the pulp at the outer edge of the

riffles: a water-pipe surrounding the outer

cédge of the pan and adapted todeliver a spray
of clear water upon the outer edge of the table
and means for imparting to the pan a rotary
oscillationina hor 1z0ntal plane, substantially
as described.

5. In a concentrating-pan having a concave
les termi-
nating at mterva,ls on the same circle near the
outer edge of the pan: a track surrounding
sald riffies on the outer periphery of the pan:
means for imparting to the pan a slow rotary
movement in one direction and a quick mo-
tion 1n the opposite direction so as to cause
the particles to travel outward between the
riffles: and a central mercury and amalgam
trap at the center of the pan, S‘leSthIltla;H}T
as described. |

4. Inaconcentrating-panhaving a concave
upper surface spiral or evolute riffles on the
upper surface of the pan: a track surround-
ing sald riffles at the outer periphery of the
pan: distributing-boxes arranged to deliver
the pulp between the outermost riffles: means
for imparting to said pan an oscillatory mo-
tion: amercury or amalgam trap at the center
of sald pan and a water-pipe surrounding the
outer edge of the pan and adapted to spray

the water upon the outer circle of the pan,

substantially as described. |
5. A concentrating-pan the exterior outline
of which is in the f01m of an evolute said pan
being mounted on a pivotal center: a rim sur-
1ound1nn* the exterior of the evolute except at
the str &wht line which connectsthe outer end
of the evolute with its commencement: amer-
cury or amalgam trap at its center: spiral or
evolute riffles commencing at the central trap
and terminating at intervals on the same cir-

cle nearthe outer edge ofthe pan: a track sur-
rounding the riffles at-the outer periphery of
the pan and terminating at the straight line
which connects the terminals of the evolute:
a water-pipe surrounding the outer rim of the
evolute and adapted to deliver a spray of
water upon the table and means for imparting
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to the table a slow oscillating movement in -

~one direction and a quick movement in the

opposite direction, substantially as described.

6. In a concentrating-pan a concave upper
surface: a mercury or amalgam trap at the
centerof thepan:spiralriffiessurroundingthe
amalgam-trap: distributing-boxesadaptedto
deliver the pulp between the outermostrifiles
of the series: acarpet spread over said riffles
with its nap side down and attached at its
outer edge to the distributing-boxes so that
thepulp will pass underneath it: a water-pipe
surrounding the outer edge of the pan and
adapted to deliver a spray of water on the

53
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outer edge of the pan and means for impart-
ing to the pan a slow oscillating movement in

one direction and a quick return movement
in the opposite direction, substantially as de-
seribed.

7. In a c1reular concentrating-pan having
a reciprocating motion, and provided with
spiral riffles on its concave upper surface, a
central trap consisting of an outer shallow
trough and an inner discharge chamber or
passage; a partition lower than theouteredge

of the trough separating said troughfrom the

discharge-passage; a narrow shelf on top of

the partition and projecting into the trough,

and a perforated water-pipe below the shelt
and adapted to deliver a spray of water into
the trough, substantially as described.

In witness whereof I have this 18th d ay of
Aut,ust A. D. 1902, signed my name.

J OSEPH W. PINDER.

Witnesses:
N. W. SPAULDING
R. E. CRAFT.
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