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To all whom it may concern: |
Be it known that I, RYERSON D. GATES, a

citizen of the United States, residing at Chi-

cago, lllinois, have invented certain new and

5 useful Improvements in Apparatus for Con-
centrating Minerals or Ores, of which the fol-
lowing 18 a specification.

The object of my invention, in general

terms, is to improve the apparatus described
10 and claimed in ILetters Patent No. 420,933,
issued February 11, 1890; and my invention
consists in the features and details of con-
struction hereinafter described and claimed.
In the drawings, Figure 1 is a side eleva-
15 tion of my improved apparatus. Fig. 21is a
longitudinal vertical section of the same.
Flﬂ‘ 3 1s an enlarged perspective view of the
bottom of the water-feeder. Fig. 4 is a longi-
tudinal section of thespring for 1eﬂ‘ula,t1nﬂ' or
20 determining the shock imparted to'the con-
~ centrating-pan, and Fig. 5 is a plan view of
the concentrating apparatus with some of the
parts removed. _ﬂ
In making my improved concentrating ap-
25 paratus 1 make a concentrating-pan A, in
which the material to be treated isintroduced.
The bottom -of this pan is arranged on an in-
cline or slant from the rear to the front end.
1t is arranged loosely in.a frame carried by
30 plvoted supports B, so that a vibratory move-
ment can be imparted to it through means of
the eccentric C, mounted on a shaft carrying
a pulley D, which 18 connected by a belt to
any convenient motive power, so as to be ro-

35 tated. The pan is provided with lugs a, rest-

ing on rollers a’, arranged in the frame, so
that it may readily move forward and back-
ward as the vibratory movement is imparted
to the frame within the limits determined by
40 the tension of the spring, as hereinafter de-
seribed. A sptoeketﬁwheel E 1s mounted on

the same shaft asthe pulley D and connected .

by a sprocket-chain to another sprocket-
wheel F, mounted on a shaft carr ymo a gear
45 H/, which engages with a pinion F*/, mounted
on a feed-mllel 77/, which is rotated by it.
Above this shaft or roller is arranged a hop-
per G, and resting leogely upon the roller is
arranged a feed-regulator G’, which prevents
so the material to be treated from being fed

- e .
! '
- - I'f
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-

into the eoncentmtmﬂ-pau more rapidlythan
desired.
Theores to be tleated it Wlllbe understood,
are in a pulverized or powdery condition, a.nd |
as the feed-roller ¥’//, rotated by the pinion g3
E’’, is revolved the fine or powdery material
escapes slowly and regularly under the edge
of the feed-regulator G’, restingloosely on top
of theroller. Whﬂe the roller may beslightly
corrugated,if desired, I preferto make it with 60
a smiooth sur face, as the loosely-mounted feed- -
regulator will allow sufficient quantities of
material to constantly escape or feed through
into the concentr atmﬂ'-pan as the rollel re-
volves. 65
At the for wmd_ end of the concentrating-
pan I arrange an automatic disecharge for the
watler and the gangue, which consists, prefer-

ably, of a copper plate H, inasmuch as such

material does not corrode, bent and fastened 7o .
to discharge-pipes A, so that its lower side is

‘held somewhat above the bottom of the con-

centrating-pan, and with its edge /A’ some-
what bent up,sothat the waterand the gangue

| or waste material being discharged pass 75

i

down: bencath its under side and over the
edge I/, s0 as to be discharged through the
pipes I1 into a trough I, where they may be
carried off and disposed of as desired. The
upper side ol the discharge-plate Hisprefer- 8o
ably bent over, as shown, and down near the
bottom at the fmnt end of the concentrating-
pan. This causes the water to be deflected
back, so that it passes over the edge 2’ and is
dischar ged through the pipes. Othermse the 8g
Vibr'atory motion of the concentrating-pan
would cause it to flow or splash over the front
end. The top of the plate is provided witha
hole i'" to admit water into the interior of
the discharge-plate. Otherwise a vacuum go
would be created, which would prevent the
water from being propelly discharged.

In order to supply the coneentla,tmn-p&u |
with water, L arrange a water-feed J near the
rear end .of the maehine. 'This water-feed g5
consists of a pan provided with.a cover, into
which a pipe communicating with some suit-
able water-supply isled, and Wli}h& corrugated
bottom having a series of points or teeth K

arranged on 1:11e lower ridges of .the bottom. 100




A series of holesare made, preferably, through |
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the sides of the corrugations, asshown in Fig.
3, S0 that the water may pass through the
corrugations and run down along the sides of
the bottom and fall from the points or teeth

in drops.

Although the perforations in Fig. 3 are
shown for convenience as of uniform size, yet
I desire it to be understood that I prefer to
make them cf larger size at the front side of
the feed-watler and decreasing gradually in
size to the rear side of the feed-water. This
will permit the water to drop more rapidly
into the concentrating-pan at the front edge
than at the rear and enable me to secure a
more perfect separation of the gangue and
concentrates. I provide a discharge I. at the

rear of the concentrating-pan,through which

the concentrates are discharged and deposited
in a receptacle M, where they may be pre-
served for further treatment. At the rear
end of the concentrating-panI arrange blocks
of wood m and m’. The block m is held in
any suitable manner in theend of the frame,
while the block m’ is attached to the end of
the concentrating-pan. Asthe panisthrown
forward inits vibratory motion the two blocks
are separated; but as it returns in its alter-
nate forward and backward movement the

‘block m’ strikes against the block m, so that
there is a constant blow, shock, or jar im-

parted to the concentrating-pan.

In order to regulate or adjust the intensity
of the blows or shocks, I arrange a spring N
at the rear of the apparatus on a rod passing
through the end of the frame and the blocks
m and m’ and connecting with the end of the

concentrating-pan, which spring may be ad-

justed by means of a thumb-screw and the
intensity of the shocks regulated as desired.

- For instance, if the tension of the spring be

45
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arranged weak the forward movement of the
concentrating-pan will be farther and cause
a further separation between the blocks m
andm’than if it be arranged strong, and con-
sequently the blow or shock caused in its
backward movement by the blocks coming
together will be greater than if the separation
be but small. As the pan is thrown forward
by the vibratory movement of the frame in
which 1t is loosely mounted it draws the coils
of the spring N together. The tension of the
spring, aside from the backward movement
of the frame, jerks the concentrating-pan
back, so that it is in position to be again car-
ried forward at the next forward movement
of theframe, Thisforward movement of the
pan caused by the forward movement of the
frame and backward jerking of the pan
caused by the tension of the spring are con-
stantly and successively repeated .as the ap-
paratus 18 operated. It is thrown forward
and then jerked back, causing a quick shock

or blow between the blocks m and m’ at each

backward movement of the pan.
In operation the ores to be treated in a fine
or powdery condition are emptied into the

hopper G, whence they pass down onto the

roller and escape into the concentrating-pan

beneath the edge of the loosely-mounted feed-
regulator resting on the roller. Water is in-
troduced into the water-feed, and as the pow-
dered ores fall onto the bottom of the con-
centrating-pan the water dropping onto the
pan mingles withthem. The gangue or worth-
less porfion of the oresiscarried by the water
down the inecline toward the front end of the
concentrating-pan, while the concentrates or
valuable portions of the ores are caused by
the constant jars, blows, or shocks to which
the pan is subjected to move gradually up the
incline toward the rear end of the concentrat-
ing-pan. The concentrates even though of
almostincaleulable fineness as compared with
the size and gravity of the gangue, are carried
uptheincline and separated from the gangue,
and discharged by themselves through an
opening at the rear of the concentrating-pan.
The gangue, on the other hand, is carried to
the front end of the concentrating-pan and
discharged. In this way I am able to effect
a practically complete separation of the valua-
ble from the worthless materials of the ores
without sizing them or classifying them ac-
cording to size or specific gravity.

What I regard as new, and desire fo secure
by Letters Patent, is—

1. In a concentrating apparatus, the com-

bination of a concentrating-pan loosely
mounted in a vibratory frame that moves it
forward and a spring for limiting the for-
ward movement of the pan and drawing it
baek to its initial position in readiness for
another forward movement, substantially as
described.

2. In a concentrating apparatus, the com-
bination of a concentrating-pan loosely
mounted in a vibratory frame that moves it
forward and provided at its forward end with
a discharge - opening to accommodate the
gangue and at its rear end with a discharge-
opening to accommodate the concentrates,

~and means for drawing the pan back and im-

parting toita quick shock or jaras it reaches
its initial position, substantially as described.

3. In a concentrating apparatus, the com-
bination of a concentrating-pan and a water-
feeder tosupply the pan with water, provided
with a corrugated bottom and perforations
through the sides to permit the water to drip
into the pan, substantially as desecribed.

4. In a conceuntrating apparatus, the com-
bination of a concentrating-pan and a water-
teeder to supply the pan with water, provided
with a corrugated bottom having teeth on the
lower ridges and perforations through the
bottom to permit the water to flow through
and drop from the teeth into the pan, sub-
stantially as deseribed.

5. In a concentrating apparatus, the com-
bination of a conceutrating-pan and an ore-
feeder comprising a roller on which the ore
falls and a loosely-mounted feed-regulator
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which and the roller the ore passes in a thin |

stream or sheet into the pan, substantially as
described.

6. In a concentrating apparatus, the com-
bination of a concentrating-pan and a dis-
charge for the gangue comprising a bent sheet
held up from the bottom of the pan by pipes

opening through the sheet and the bottom |

ﬂ-

bent up at its forward lower edge and over
and down at its forward upper edge to pre- 1o
vent the water from splashing over the front
end of the pan, substantially as described.

| | - RYERSON D. GATES.

Witnesses:
THOMAS A, BANNING,
SAMUEL I, HIBBEN.
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