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UNITED STATES PATENT OFFICE.

I‘RANKLIN VVINFIELD IIARLOW OF EUREKA, COLORADO

ORE- CONCENTRATOR

SPECIFICATION forming part of Letters Pa.tent No. 723 865 dated March 31 1908.

N Apphca,tmn filed December 23, 1901, Serm] No.86,935,

(No mudel )

To all whom it may concern:
Be it known that I, FRANKLIN WINFIELD

HARLOW, a citizen of '‘the United States, and |
a remdent of Eureka, in the county of San
Juan and State of Colorado have

invented
a new and Imnroved Ore- Concentrator of

which the followmﬂ' 1s a fall, clear and ex-

act description.
The invention relates to ore- concentmtorq

and slimers such as shown and deseribed in

the Letters Patent of the United States, nu m-
bered 606, 138- ranted to me on June 21-
1898.

The object of the invention isto produce a |

new and improved ore-concentrator which is
simple and durable in construction, very ef-
fective and comparatively nmseless In opera-
tion, and automatically governed as to the
lenﬂ'th of the stroke of the bed or pan to in-
sure a thorough separation of the tailings
from the ore and without undue jarring of
the machine.

Theinvention consists of novel featuresand
partsand combinations of the same, as will be
fully described heremafter and then pointed
out in the claims.

A practical embodiment of the invention
is represented in the accompanying drawmﬂs,,
forming a part of this spemﬁeatlon in which
si mllar characters of reference indicate corre-
sponding parts in all the views. -

Figure 1 is a side elevation of the improve-
menb
vation of the same. FID' 3 is
section of the same on the line 3 3 of Fig. 1.

Fig. 4 is a similar view of the same on the.
Fig. 5 1s an enlarged sec-
tional side elevatlon of the a,(,tua,tmﬂ' device
Fig. 6 is a perspectwe‘

line 4 4 of Fig. 1.

for the bed or pan.
view of the slide thereof Fig. 7 is a plan
view of the governor- conbrolled bumper. |

Fig. 8 is a perspective view of the water-box

frame. Iig. 918 a transverse sectwn of the

pan and taﬂmﬂ's discharge funnels.

is an enlarged sectlonal rear elevation of the
centrifugalgovernor forregulatingthe length
of the. sbroke of the pan, the sectlon being
on the line 10 10 of Fig. 4. Fig. 11 is a per-
spective view of one end of the lever connec-
tion between the governor and the bumper,
and Fig. 12 is an enlarged perspective view

Fig. 2 is a longitudinal sectlonal ele- |-
& fransverse |

- Fig, 10 .

of one of the hancrers or suspensmn arms for

the pan.
The 1mproved machine is mounted on a

suitably-constructed frame A, provided with
standards A’ and A2, between whmh 1S mount-
ed toswinglon Ultudmally a scoop-shaped bed
or pan B, preferably made of sheet metal, with

its bottom formed of two ineclined parts and

‘the sides and ends sufficiently high to retain
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a large quantity of concentrates, wa,ter and -

ta,lhntrs, as indicated in the draw1n0's

ward and rearward sides with brackets D,
each of which is formed with a tmnsversely

The
‘bed or pan B is secured in a sultabl} con-
strueted bed -frame C, provided on its for-

extending arm D’ (see Fig. 12) for engage- -

ment by a hook E’, secured on the 10we1
end of a hanger or suspension-arm E, formed
of a flat thin. piece of “spring-steel, to which

thehook E'is riveted or bolted, the said hook

‘E’ and arm E being fastened 130 ether by a
1 suitable bolt E-.

On the upper end of each
arm E is riveted or otherwise fastened a bolt
E3, engaging the corresponding standards A’

_' and A2 the nutq Et of the said bolts resting

on top: of the standards to allow of adj usbmw

_the bolts, and consequently the ::,upporbmm
arms E, to bring thebed-frame C and the bed
~or pan. B into a proper position—that is, to
give the desired ineclination to the bed or
'pan according to the grade of ma.terlal un-
der treatment.

In order to impart a rearward swinging

‘motion to the bed B and its frame C, I pro-
vide the following device: A shaft F extends

transversely and is Journaled insuitable bear-

ings attached to the main frame A, and on
oneé outer end of this shaft is Secmed a pul-
ley-F', connected by a belt F? with other ma-
"ehmery for imparting a continuous rotary
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motion to the said shaft F. On the latter-

and between the sides of the main frame A
is secured a cam G, adapted to engage with
its peripheral surface the .forward .end of a

block G', bolted or otherwme fastened to a
.erosas—beam Cof the bed-frame C, and in the

said block G"is mounted to- shde lonﬂltﬂdl-

its forward end against the peripheral sur-
face of the cam G. The slide G?is formed on
its rear end with -a threaded rod or bolt G,

95

‘mnally a slide G°, likewise adapted to a,bub at
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on which screw the nuts G* and G5, of which
the nut G* is pressed on by one end of a

723,865

end of this shaft I? is seeured a forked arm
I4, (see Figs. 4 and 11,) resting against the

spring G%, coiled on the rod G3, and resting | inner end of a collar J, mounted to slide

at its other end in a bracket C2, attached to
the cross-beam C'. The nuts G*and G® after
they are adjusted are locked against move-
ment on the rod G2 by pins G extending

through the nuts and through a longitudinal

slot G¥, formed in the rod G® The nut G° is
adapted to limit the forward sliding move-
ment of the slide G*® by resting against the
outer face of the bracket C? at the time the
cam is in a corresponding position. When
the shaft F is rotated in the direction of the
arrow a’, the cam G by engaging the slide G?
forces the same rearwardly against the ten-
sion of the spring G° at the same time mov-

ing the nut G%away from the bracket C?, and

when the forward end of the slide G* is flush
with the forward end of the block G’ the
latter is engaged by the eam G to move the
block into the rearmost position, and with 1t
the frame C and bed 3. The slide G*, on ac-
count of being yieldingly mounted and en-
caged by the cam G previous to the latter en-
gaging the block G/, forms a cushion for re-
ceiving the cam-blow when starting the pan
on thebackswing. A forcibleforwardswing-
ing movement is given to the bed-frame C

by a spring device connected with a cross-
“beam C®and the bed-frame C, (see Fig. 2,)

and on this cross-beam is attached a bracket
C% encaged by one end of a spring C? con-

- nected at its otber end with a rod C¢, extend-
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‘the tension of the spring C~.

ing forwardly through a cross-beam A*? of the
main frame A. A nut C?serews on this rod
Ct and abuts against the beam A? to regulate
It will be seen
that when the machine is in operation and
the cam G hasimparted a rearward swinging

- motion to the bed-frame C and bed B the

spring C° causes a return movement of the

frame C as soon as the ¢am frees the block,

45

and the spring C®overcomes the tension of
the spring G°onfurther rotation of the cam G.
Near the forward end of the frame C is se-

- cured a bumper-block H, adapted to abut

‘against a bumper H', made in the shape of a

~wedge, mounted to slide transversely in a
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“previously mentioned.

guideway A° formed on the cross-beam Al
The bumper I is
counterbalanced, and for this purpose a cord

- 1? is connected with the bumper and extends

transversely to pass over a pulley H® jour-
naled on one side of the main frame A. (See
Figs. 1, 3,and 7.) A weight H*? hangs on the
depending end of the cord H* so as to draw
the bumper I1' to one side of the frame, the
bumper being moved in anopposite direction

by the action of a centrifugal governor actu-.

ated from the maijn shaft F'.» For this pur-

pose the bumper 1I' ispivotally connected by

a link I and pivot-pin I' with an arm 1% se-
cured on a shaft I3, extending longitudinally

and journaled 1n suitable bearings held on

K.

‘supply.

|

loosely on the shaft I adjacent to the pulley
The collar J is pivotally connected by
links J' with weighted levers J?, fulcrumed
on the web of the pulley F’, so that when
the latter is rotated at a higher rate of speed
than that normally given to the shaft F the
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weighted levers swing correspondingly owing

to the centrifugal force, so that the links J’
impart a transverse sliding movement to the
collar J, which in turn imparts a swinging
motion to the forked arm I* to rock the shaft
I® and to cause the arm I* toswing inwardly
to move the links J' and the bumper H' in a
like direction, so that the concussion between
the bumper-block H and the bumper I’ takes
place sooner, thus decreasing the length of
the stroke of the frame C and panB. When
the speed decreases, the weighted levers J*
swing back to their former posilion, thus
drawing the collar J outward, and thereby
allowing the bumper H' to resume its for-
ward position by the action of the weighted
cord H-. | |

In order to allow the opei*ator to adjust the

position of the bumper H' in its guideway A?
and relatively to the bumper-block I, I pro-
videthelink I with apertures for engagement
by the pivot -pin I, and in order to allow
more or less variation in the throw by the ac-
tion of the governor I provide the arm I* with
apertures for adjusting the link I vertically
on the said arm to give more or less throw 1o
the bumper H' when rocking the shaft I° upon
the centrifugal governor. Near the front

end of the bed or pan B is secured a feed-

hopper K, which receives the material over
the feed-board K’, connected at the upper
end with the usnal pulp-receiving hopper
K> receiving the pulp from a stamp-mill or
other machine. In the front of the hopper
Kis arranged a transversely-extending wa-
ter-supply L in the form of a box having a

perforated bottom, the said box being con-

nected by a pipe N with a suitable water-
The box L is bolted or otherwise se-
cured to a frame L', provided at its rear end
with transversely - extending trunnions or
pivots L?, (see Fig. 8,) engaging suitable bear-

ings L3, bolted or otherwise fastened to the

sides of the standard A'. (See Fig. 3.) The
forward end of the frame L' rests on rollers
L4, journaled on the pan B, so that when a
swinging motion is given to the bed B by the
mechanism above described the feed-hopper
K moves with the bed, and consequently the
material is discharged into the bed at the
same place, while the water-supply box L re-
mains stationary during the swinging motion

of the bed, so as to deliver water at different

points thereon, but the same distance from

| the pan-floor, whether the pan is raised or

lowered. In the lower portion of the bed I

one side of the main frame A. On the rear | are arranged tailings- disecharge funnels O,
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having their funnel-bodies preferably of oval | for engagement by the cam, and a bumping

spring device pressing said pan, as set forth.

&

shape, the long axes of the funnels extending
transversely, as plainly indicated in Fig. 9, 6. An ore-concentrator, provided with a
- sothat a large amount of tailings can readily pan mounted to swing, a bumping device for 70
5 pass through the funnels to be discharged | the said pan comprising a revoluble member, -
from the bed. a cam-block on the pan and ‘adapted to en-

The operation of the machine is about the gage the peripheral face of the said cam, a
same as the one described in the patent above spring-pressed slide in the said cam-block for
referred to, with the exception that the cam | engagement by the ecam, a bumping spring 75

e action takes place without Jarring the ma- | device pressing said pan, and means for ad- -
chine and without creating undue noise, and | justing the tension of the springs on the said
at the same time the length of the stroke of | slide and the said bumping spring device, as
the bed or pan B is increased or diminished, | set forth. . - -
according to the speed at which the shaft F 7. An ore - concentrator, having a pan 8o
15 18 driven. S mounted to swing, means for imparting a

Having thus described my invention, I | swinging motion to the pan in one direction,
claim as new and desire to secure by Letters | a bumper-block on the pan, a wedge-shaped
Patent— - | bumper for the said block to bump against,

1. An ore - concentrator having a pan | and a governor actuated by the said means 8g

20 mounted toswing, an actuating deviee for the | and automatically controlling the position of
pan, an adjustable controlling device for con- | the wedge-shaped bumper relatively to the
trolling the stroke of the pan, and a governor bumper-block, to regulate the length of the
driven in unison with the actuating device | stroke of the pan, as set forth, .
and automatically adjusting said controlling 8. An ore-concentrator having a pan go

z5 device, as set forth. | | I mounted to swing, an actuating device for - -

2. An ore - concentrator, having a pan | the said pan, a movable bumper for regulat-
mouanted toswing, an actuating device for the | ing the stroke of the pan, and means for con-
said pan, and a controlling device driven in trolling the movement of the bumper and
- unison with the said actuating device and | driven in unison with the said actuating de- gz

30 automatically controlling the stroke of the vice, as set forth. | ._ |
pan; the said controlling device comprising| 9. An ore-concentrator, comprising a frame
a governor; and a wedge - shaped bumper | mounted to swing, a pan carried by said
mounted to slide and adapted to be engaged | frame, a shaft mounted to turn and provided

- by the bumper-block of the said pan, the | with a cam, a bloek carried by the frame and 1cé

35 movementofthesaid bumperbeingcontrolled | adapted to be engaged by the said cam to
by the governor, as set forth. swing the frame in one direction, a spring-

3. An ore - concentrator, having a pan.| pressed slide in the said block and engaged
mounted to swing, an actnating device for the | by the eam, a spring device for swinging the
sald pan, and a controlling device driven in { frame in the opposite direction, and means iog

40 unison with the said actuating device and | for controlling the stroke of the frame and .
automatically controlling the stroke of the | pan carried thereby, as set forth. o
pan, the said controlling device comprising | 10. An ore-concentrator, comprising a pan
a centrifugal governor, a wedge - shaped | mounted to swing, an actuating device for
bumper mounted to slideand carrying a coun- swinging the pan in one direction, a spring 110

45 terweight, and a connection between the said | device for swinging the pan in the opposite
governor and the said bumper, as set forth. | direction, an adjustable bumper for control-

4. An ore - concentrator, having a pan ling the stroke of the pan, and a governor
mounted to swing, an actuating device for the | driven in unison with the actuatin g-device
sald pan, and a controlling device driven in | and automatically adjusting said bumper, as 115

5o unison with the said actuating device and | set forth. | o e
automatically controlling the stroke of the 11. An ore-concentrator, comprising a pan
pan, the said controlling device comprising | mounted to swing, a shaft provided with
a centrifugal governor, a wedge - shaped | means for swinging the pan, an adjustable

~ bumper mounted toslide and carrying a coun- | device for regulating the stroke of -the pan;, 120

55 terweight, and a connection between the said | and mechanism actuated by the said shaft =~ -
governor and the said bumper, the said con- | and connected with said adjustable device
nection being adjustable to regnlate the posi- for automatically controlling the position of
tion of the bumper relatively to the bumper- | said device, as set forth. i. o
block and to give more or less throw to the| In testimony whereof I have signed my 125

6o bumper, as set forth. | name to this specification in the presence of

9. An ore-concentrator, provided with a I two subseribing witnesses. . . S
pan mounted to swing, and a bumping de- ! - | -- 1 TR T -
~vice for the said pan comprising a revoluble I,. - - FRANKLIN -W.INMELD LARLOW..

- member, a cam-block on the pan and adapted Witnesses: | | O

65 toengage the peripheral face of the said cam, | EO. H. BARNES, -

a spring-pressed slide in the said cam-block |

Frank C. KENDRICK.
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