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To all whom it may concern : :

Be it known that I, PATRICIO W. DUFFIELD,
a subject of the Queen of Great Britain, resid-
ing at New York, in the county of New York
and State of New York, have invented certain
new and useful Improvements in Ore-Coneen-
trators, of which the following is a specifica-
tion, reference being had therein to the accom-
panying drawings. ,

My invention relates to the class of machines
which are used for the purpose of treating ore
as it comes from the crasher nrixed with the
water, 50 as_to separate the mineral portion
from the tailings or waste. Heretofore the
best machines which have been used for this
purpose consisted of an inclined endless re-
volving belt mounted upon a reciprocating
frame. This frame was connected with a crank
in such a manner as to be caused to reciprocate
in a horizontal plane with a regunlar uniform
motion. In some machines this reciprocation
was in the direction of the travel of the belt;
in others it was atright angles to the travel
of the belt. The object of both directions of
reciprocation was the same—namely, to cause
the heavier particles of mineral to settle upon
the surface of the belt and cling thereto,while
the lighter particles remain suspended in the
water with which the ore was mixed when it
was discharged onto the belt. This condition
of affairs caunsed the mineral portion clinging
to the belt to be carried up the incline by the
motion of the belt,” Extending across over the
belt, at a position nearer its upper end than
theplacewhere the crushedore wasdischarged
onto the belt, was a pipe or other device for
distributing water,which water was discharged
from the pipe in small jets, so as to fall upon
the mineral as it was carried up by the belt
and give it a final washing, so as to cleanse it
from any waste which might still cling to if.
This perforated water-distributer has hereto-
fore been attached to the frame of the machine,
so that it did not move in unison with the re-
ciprocations of the belt, and thus some of the
material received but little washing, as it was
carried under the water at a double speed, re-
sulting from the motion of the belt and the
motion of the frame when moving in the direc-
tion in ‘which the belt was moving,while other
parts of the material were carried under the

jets of water a seeond time by the backward
motion of theéframe,and thus received adouble
washing. This resulted.in a great waste of
water, beéause it was - necessary to discharge
sufficient water through the jets to allow of
the thorough washing of the material when it

‘was passing at its highest speed, which was

much more water than was required when the
back movement of the frame was taking place
and the materials passing slowly under the
jets or being subjeeted to the double washing.
Machines of a differeit class have been pro-
posed in which reciproecating frames were em-
ployed in combination with water-distributing
pipes moving with said frames; but in this
case the movement of the material under the
water depended upon the jerking motion im-
parted to the frame, and consequently, as in
the machines previously referred to, there was
a great difference in the speed with which
some of the mateiial passed underthe jets,and
unless an inordinate amount of water wasem-
ployed much of the material was insufficiently
washed.

My improvement consists in a machine to
overcome this waste of water incidental to
these machines, whereby the material being
washed is always earried under the water at a
uniform speed. To this end I have combined
a perforated water-distributer with the recip-
rocating frame of the belt, so that it shall fol-
low all the motions of that frame and recipro-
cate in unison with -the belf.

In the drawings I have shown a machine
which contains my improvements. :

Figure 1 represents a side view of my ma-
chine, and Fig. 2 represents an end view
thereof.

From an outer stationary frame, a, is sus-
pended, by adjustable links A, the shaking-
frame b, which supports the revolving belt B,
on which the doncentration is effected. The
belt is made of rubber or canvas, with raised
edges or flanges b” along the sides to prevent
sand or water flowing off sidewise, and issup-
ported in an inelined position, so that the ma-
terials are fed on near the upper end, and the
tailings or waste low down theléngth of the belt
and discharge atthelowerend, the minerals be-
ing discharged at the upper end. Theshaking-
frame is eonnected to a short crank-shaft, C,
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by which a regular horizontal reciprocating

‘motion is communicated to the supported belt.

Motion i§ conveyed to the belt B from the
crank-shaft C through cone-pulley ¢, connected
with the cone-pulley ¢’ on a counter-shaft, I,
supported at the top of frame «¢ by a belt, I,
and from said shaft -E by a like- belt, G, to
roller d, around which latter this end of the
belt B passes. The depressing - roller e-dips
the belt into a water-tank, f, where tlie min-
eral carried over by the belt is washed off and

deposited. Thetightener-rollergservestokeep
the tension of tlie belt uniform and to raiseit
as it leaves the water-tank, so that the portion .
. tributer was attached to the stationary frame,

of the belt between the 1011ers g and d is'sub-

stantially horizontal or inclined npward from:
d to ¢, so that none of the waste or tailings

flowing off of the lower end of the belt can run

mixed with the water as it comes -from the
crasher flows onto the belt from the distributer
I, as heretofore. The water-distributer<is se-
cured’ to the shaking-frame or to some other
apparatus, whereby it is caused to move in
unison with the shakingor rempmmtlong mo-
tion of the belt. If consistsof a pipe extend-
ing transversely across above.the belt, and
provided with perforations alongitslength for
distributing water.
ciprocating frame, as shown in the drawings,
water may be conducted. to it from a station-
ary pipe through a flexible connecting-piece,
j, as shown.

The operation of the machine is as follows:
The crushed ore and water flowing from the
distributer aredropped evenly acrossthe width
of the belt and flow down the incline, subject
to the regular shaking motion imparted by the
shaft and connections.
tends to settle the heavier particles of mineral
onto the surface of the belt, to which they
cling, while the lighter particles of waste rock
flow down, suspended in the water. The for-

~ ward slow travel of the belt brings up the
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settled particles of mineral coutmuously until
the jets of water from the shaking water-dis-
tributer are met with. Here the final separa-

tion of mineral and waste rock is effected, for
the jets of water wash back the light partlc,les
and allow the clean heavy mineral to pass on-
.From this point tbe mineral passes

ward.

The crushed ore.

‘When attached to the re-

This shaking motion

around the roller and clings to the-belt until
it-is carried into the mineral-tank, When it is
washed off and deposited.

In the drawings, I have shown my improve-
ment applied to a machine in which the recip-
rocating or shaking motion is communicated

-to"the belt in-the direction of the travel of the

belt; but by attaching the water-distributer
to the frame in the same manner my improve-

‘ment may be applied to machines of the same

class in which the shaking or reciprocating
motion is applied to the belt: in a direction at
right angles with the-travel of the belt.

In the old machines, where the water-dis-

the effect of the reciprocation of the belt was

‘'to constantly change the point of. impact of

the. watérijets on the ascending mineral, ne-

_cessitating theé use of more water for the final

sepalatlon of .the sand and .mineral, and so
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causing a greater loss of the fine partxc]es of -

the 1dttex which were calrled off down the
belt in the excess of water.

Withmy improvement the water- distributer

reciprocates in unison with’ the belt and de-
livers the jets of wateralwaysat the samerela-
tive point on the belt at every portion of the
reciproecating stroke, and by this means every

‘portion of  the mineral is kept for the-same

length of time under the water-jets, and auni-
form delivery of mineral past the jots by the

‘forward travel of the belt is caused at every

portion of the reciprocating stroke, and as a
consequence the use of less water and a ‘corre-

sponding diminution of the loss of fine mdte-.
‘rial in the operation is produeed.

. L am aware that it is not new to make a wa-
ter-distributer move in unison with a recipro-
cating bed; but such apparatas as heretofore

“made had no endless belt for carrying the ore.

What I claim is—

In an ore-concentrator, an endless traveling
belt and means for imparting a reciprocating
motion thereto, in combination with a water-
distributer constructed to move in unison with
the reciprocating belt,
seribed.

PATRI(;IO W.

Witnesses:

LIVINGSTON- GII‘FORD, a
W. T. HApGoOD.

DUFFIELD.
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