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SPECIFICATION forming part of Letters Patent No. 274,581, dated March 27, 18883,
| | - Applicition filed Aprilﬂ, 1882 {No .mnﬂﬂlj |

To all chom it may concern: -

Be it known that I, WILLARD
of the city, county, and State of New York, ab
present sojourning in San Francisco, State of
California, have invented certain new and use-

ful Improvements in Ore-Concentrators; and 1.
do hereby deeclare that the following is a full,

clear, and exact description of my invention,
reference being had totheaccompanying draw-

ings. _

The present invention has reference to im-

provements upon a concentrating-machine for

which a patent was granted me May 9, 1882,
No. 257,681. In that invention the distribu-

tion and progression of the pulverized ore upon

and over the perforate bed is effected by a

‘number of pivoted seraping blades or edges
carried in a frame, to which a reciprocating
motion is given over theore-supporting surface |

by mechanism that turns the bladesat an angle
and ont of action when mmoving backward over

the ore, and brings them into the perpendicu- .

lar and into operation again at thereturn move-

per portion of the ore-body forward and from
off the lowest portion, and finally discharge 1t
from the end of the bed. o

My presentimprovementconsists, first,
means for suspending and operating the frame

orcarriageinwhich thesescrapersare mounted, |
and in the mechanism for throwing the scrap- |

ers into and out of action. )
It consists, also, in certain novel construc-

tion of bellows, actnating mechanism, and in

devices for regulating the force of the blast.

In the drawings referred to in the following

deseription by letters, Figure 1 shows an ele-

- vation in vertical section of a dry-ore concen-

45

trator construeted according to my invention. |

The section is taken longitudinally through
the center of the maechine. Iig. 2 1s a cross-

section taken through theline x x, Fig.1. I1g.

3 is a side elevation of the machine. -

A reetangular frame is formed of side slats,

A A, and cross-bars B B, to receive and carry

the serapersgg. Said frame is supported hori-
| supply-hopper; but at the backward movement

zontally, and is reciprocated in a longitudinal

directionoverthe ore-supporting bed tooperate
the seraping-blades. These scraping-blades:

inthe |
| position while allowing it to travel freely back

!

| erank on the center of the shaft.

R | are pivoted in the sides of the frame at regu- so
B. FARWELL, |

lar distances apart, and are required to take
an inelined position ont of contact with the ore
duaring the movement of the carriage in one di--

reetion, but to maintain a perpendicular posi-

tion, so as to penetraté below the surface of 55

‘the ore, while moving in the opposite diree-

tion, thereby moving the upper part of the ore-

Dbody regularly forward in one direction from
one end to the other of the bed as the car-

riage or frame is moved back and forth. Sach 6¢
movements and action I effect as follows: To |
the carriage A B, I give reciprocating motion
from the shaft C through a pitman, D} piv-
oted to an upright post or standard, e, on the
outer end of the frame, and connected with & 65
On the
frame or earriage are provided upright sus-
pension-bars or hangers b, to carry wheels or
traction-rollers placed in pairs at the ends
and at one or more intermediate points along 7o
the sides. These hangers have studs or short
axles 2 I projecting horizonfally ocutward
over the side timbers, z x, of the machine to
form journals for the rollers I I, whaich, being
grooved or flanged to run upon horizontal 75
rails w0 w0, constitute the sapporting-points of
the carriage to maintain 1t in horizontal set

and forth in the space between the sides of
the machine.. By this consfruction a smooth 8o
even movement is given to the scrapers, and
all loose lateral play of thisframe is prevented.
The side slats of the carriage are therefore
kept clear and out of contact with the sides

of the machine-frame, between which 1t trav- 8g
els, and the friction of the running parts is
oreatly reduced. TIfor cleaning and repairing
the carriage and other parts of the machine
this construction affords a means of readily

‘detaching and removing the carriage from its go

place over the ore-bed. In the operation ot
spreading and moving the ore forward, as be-
fore stated, these scrapers are held in vertical
position at the forward movement of the car-
riage, which is in a direction away from the g5

they are turned up so as to clear the ore. 1o
throw these serapers into and out of this ver-
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tical position I 'provide two stops, L M, one
consisting of an adjustable screw, L, working
through a block or fixed part of the maehme

frame, at the front end, and the other formed |

of a pl ojecting bar or rod, M, fixed against
the side of the supply- heppe1 These two
stops are set in line to- strike against the face
of the outside blades, and belew the center of

oscillation in each outside one as the carriage
finishes its movement in either direction. The
backward motion of the carriage will therefore

bring the face of the outside blade or the first

oue of the set,against the stop M, and all the

~ blades will be thlown into the vertlcal position
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“bar P, when the carriage approaches

before the carriage is moved forward, this ac-

tion of the stop being transmitted to the whole

set of blades by means of the connecting-bar

P’, to which each blade is pivoted at the point
2.

While being turned into this position a
notch, ¢, upon the top of the bar I’ is brought
back unde1 neath and 1o line with the end of
a gravity-pawl, R, that is hinged at » to the
standard at the hont end of the carriage over
the bar P. This pawl holds the blades in
working position during the forward move-
ment of the carriage.
eratesafter the same mannertoturnthe hlades

“into the required angular position as the for-

ward movement is completed, and tohold them
in such position while moving back, a second
pawl, Y, pivoted at #’ to the upright b, is
caused to engage with a nofch, ¢', located on
the bar P at such point in its length that the
cnd of the pawl shall drop into this noteh as
the blades reach the required angle. Xach
pawl has a downwardly-bent end, and plays
over a trip formed of barsor plates V, that pro-
ject from the side of the machine- imme over
the carriage, and are interposed in the path
of the pawls R I in such manner as to throw
their ends up out of the notches ¢ ¢ in the
the end
of travel in either direction. By the position
of these tripping - bars one pawl is thrown

-out of action just before the blades areturned

and the other pawl comes into service, so that
the stop at that end of the machine toward
which the carriage is moving shall then be
free to reverse the blades and bring the other
pawl into play as the outer blade strikes it.

These bars therefore throw the pawls alter-

nately ont of action, while they drop by their
own weight into p]aee when their respectn e

‘notches are brought into line.

The ore-suppor ng bed consists of an end-
less belt or apron, W, carried over two hori-

zontal rollers, T T, that are mounted in com-

partments @ Q at the ends of the machine,
This bed has a travel in a longitudinal direc-
tion against the movement and progression of
the top portion of the ore-body, so that while
this upper part is being carried forward and

discharged from the front end by the action of

the blades, the lowest portion of matter con-
sisting of the metallic coneentrations is being
drawn backward, or to the opposite end of the
machine, from beneath the transverse slats 2%

The other stop, L, op-

by the mtermittent mevement glven to the
ore-bed.

In order to obtam the most ef:‘r“eetwe action
of the air-blast against the ore, I find it desir-

| occur simultaneously with each blast, and then
to produce the movements of the ore-bed dur-
ing the intervals of interruption in the pulsa-
tions while the bellows 1s taking air. This 1n-

termittent movement of the ore- bed is produced
from-the driving-shaft C, through the agency
of an eccentric, ﬁ. fixed on it at one end, a rod,

S, worked by this eccentric and extendmg te
the rear end of the machine, and an upright
reekmg lever, J, to which- the end of the rod

Journal of the rear roller T of the ore-support-
ing-bed against the side of a ratchet-wheel, N,
fixed on the journal, aud it carries a pawl, J '
to engage with the ratchet-wheel at each reek
ing movement of the lever.in a backward di-
rection, but to slip over the teeth of the wheel
while bem g drawn forward. The eccentric on

| the driving-shatt is so timed with respect to

the cranks by which the eross-heads 77 are
~worked that the lever is thrown forward at
each downward stroke of the pitman, and the

the bellows is taking atr. This length of in-
termittent travel of the bed can be varied by
making the attached-end of the eccentric-rod
adjustable upon thelever to and from the cen-
ter of motion.
lever is provided with several holes for chang-
ing the length of stroke,.

ore-bed, I provide a .cut-off, H, which is ad-

of a sliding plate fixed in guides upon the in-
ner side of the hopper and projecting through
‘the discharge-mouth over and across the ore-
bed for the entire width of its working-surface.
To move and adjust this cut-off a hand-screw,
| j, working through a fixed nut, %, on the hop-
per-back, is connected with the upper end of

of the drawings.

sists of the vibrating board 1, with. ﬂexlble
sides 2 2 3 3, secured to its 1eng1tudmel and
fransverse ed ges, and the usual air-inlets cov-
ered by the hinged flaps 4 4. The movements
of this bellows to produce the pulsation of air

means of the cranks 5 5ontheends of the shaft,
the pitman-bars 6 6, and the horizontal cross-

a——

‘hinge-joints 8 to the center of the cross-heads
7, and these 1n turn are connected together by

bellows-bottom.
From each of the houzontal bme or Cross-
heads 7 7 rods or smmall shafts 12, having bear-

L i ings in the cross-heads, are earrled across be-

. / -_ -.

able to have a permd of rest in the ore-bed

roller T is then rotated a certain dlsta,nee whlle'_

Ifor this purpose the end of this

Te 1egulete the depth of the ceneentiatlene
{ that are carried out by this movement of the

Jusmble in its action upon the ore I{ consists

The bellows, beneath the perforate bed, con-

are effected from the single central shaft by

75
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is connected. Th1s lever plays loosely on the

9,0
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the plate The manner of applying thismeans

for setting the cut-off plate is shown in TMig, 1 I

120
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heads 7 7. The pltmen 6 are attached Dy the

cross-slats 10 10, that pass across the machine
from side to s1de underneath and against the

130
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peath the bellows, under the valves, to operate

small eccentrie disks or cams 13, fixed on the.

shafts in position just under the centers of the
valves, -

By means of hand-wlieel's' 1'4_ on thelouter -

ends these shafts ean be turned and the valves
raised and held up to give a greater or less
amount of opening through the action of the
eccentries whenever the fuall effect of the bel-

1o lows requires to be modified or reduced.

15

20

This construction provides a simple means
of operating all the parts of the machine from
a single driving-shaft and also for regulating
the air-blast while the machine is at work, by

which the operation of concentration can be

controlled with exactness, and the air-blast can

be regulated in frequency and force or mten- :

sity as the ore being treated is found to vary

in quality or richness.

Having thus fully described my invention,
what [ elaim, and desire to secure by Letters
Patent, 15— |

1. The combination, with the carriage or

frame A, provided with the pivoted blades g g,
of meehanism for imparting to said frame a
horizontal reciprocating movement, and the
stationary stops L. M, for the purpose set forth.
2. The combination, with the carriage or
frame A, provided with the pivoted bladesgg
30 and the longitudinal notched rod P, of mech-

{

F

]

| anism for giving longitudinal reciprocation to

said carriage, the stationary stops L M, the
oravity-pawls R R/, the bars V, and the sta-

| tionary frame, substantially as described.

3. The combination, with the side timbers, 2 35

z, rails w0 w, an ore-supporting bed, and the
reciprocating carriage consisting of the longl-

tudinal slats A, eross-bars B, upright hangers
b b, the traction-rollers I I, and the post e, of

the pitman D, the erank-shaft O, the set of
blades ¢ g, pivoted in the sides of the carriage,
and means for turning said blades into and

‘maintainingthem in the vertieal position inone

direction of their reciprocation and for turning
and holding them in an inclined or angular
position at and during the return, substan-

tially as described and shown.

4. The combination of the bellows-bottom 1,
the cross-heads 7 7,pitman-bars 6 6, the crank-
shaft, and theslats 10 10, connecting the cross-
heads together. | | .

‘5. The combination of the bellows-bottom 1,
having the valve-boards 4 4, with shafts 12,
hand-wheels 14, and ececentries 13, fixed in the
centers of the shafts beneath the valves, sub-
stantially as set forth. |

 WILLARD B. FARWELL. [L.Ss.]

Witnesses: | -'

EDWARD E. OSBORN,
D, SELLECK, -
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