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'- SpeCiﬁcaﬁimi cf Letterﬂ Patent.

Patented Aﬁ'g. 1,1905.

To all whom it may concern:

Be it known that I, Ira A. CAMMETT, a citi-

zen of the United States, residing at Denver,
1n the county of Arapahoe, State of Colorado,

have invented certain new and useful Im-

provements 1n Ore-Concentrators, of which
- the following 1s a specification. | o
~Thisinvention relates to ore-concentrators
which separate the pulp into concentrates
-~ and waste. i o o

Prior to my invention it has been proposed

“to feed the pulp to a distributer-disk which is
separated from the bowl a slight distance suf-

ficient to permit the pulp to flow over the
-edge and drop onto the bottom of the bowl,

which oscillates, so that by the centrifu%al
force created the heavier metallic particles

are caused to move outwardly, the lighter

particles, which form the waste, accumulat-
1ng toward the center of the bowl.  In these
devices the waste passes out through a suit-
~ able center passage and the concentrates

through valved outlets in the peripheral por- |
tion of the bowl. - It has also been proposed |
to close the outlets for the concentrates by
valves which open and close automatically
under the centrifugal action. Ithasfurther-

more been proposed to provide an adjustable
discharge-pipe for the waste material.

one of its objects is to provide a construction
by which water can be used in the bowl in

such manner as to compel the pulp to pass

under water before being stratified, so that

by submerging the finer particles of mineral
or slimes, thereby excluding them from the

air, they are rendered much more susceptible
to treatment, and a much larger percentage
of values can be saved. T

~Another object of the invention is to pro-
vide an improved form of automatic valve
for the outlet of the concentrates and to pro- |
vide simplified means in connection there-

with for an adjustment of the valve.

A further object of the invention is to pro-:
vide improved power-transmitting means for
© oscillating the bowl, which means are ex-
tremely simple and reliable for converting ro-

- tary motion into oscillatory motion. .

These being some of the main objects of
my inventioh, the same consists of certain
features of construction and combinations of
parts to be hereinafter described and then
pointed out in the claims.

In the accompanying five sheets of draw-

“action. -
ably supported by the vertical hollow shaft -
b, which turns in a journal-bearing furnished

1ngs, which illustrate a simple form of my in~
vention, Figure 1 is a plan view. Fig. 2-is a.

|. vertical longitudinal section on the line 2 2 of
Fig. 1. Tig. 3 is a side view. Fig. 4 is an
‘end elevation.
- section and an elevation of details of the =
valve for discharging the concentrates; and
Figs.7,8,and 9 are respectively a plan, partly
1n section, a side elévation, and a second side
“elevation viewed from the left of Fig. 8.
- Referring to the drawings, the bowl ¢ is
suitably supported, so that it may be oscil-

Figs. 5 and 6 are respectively

lated and produce the requisite centrifugal
The bottom a of the bowl is prefer-

by an upwardly-projecting socket ¥, located
on a supporting-base 6 of the concentrator.

| The antifriction-bushing ¢ is preferably inter-
posed between the vertical shaft b and the.
bearmmg &', while- washers ¢’ are located on.

the upper end of the socket " under the bot-
tom ¢’ of the bowl. The bowl a is provided
at the top with a cross-piece d, which leaves

‘the entire top of the bowl practically open.

The cross-plece d supports, by means of

‘bolts e, secured thereto by means of nuts ¢/,
‘a Teed-pan f, onto which the pulp is depos-
| ited.  This feed-pan is
~ My invention relates to improvements in
the deseribed class of ore-concentrators; and

provided with bot-

‘tom perforations f”, which preferably extend

in annular series around it. Supporting--

bolts g are supported by the cross-piece d at

‘the side of the feed-pan, and these support--
ng-bolts are screw-threaded at their upj
ends to receive adjusting-nuts ¢, provided
with hand-wheels ¢* for turning them. The

per

lower ends of the supporting-bolts ¢ support.

‘within the bowl «¢ a distributer A of disk

shape, which is of somewhat less diameter

than the interior diameter of the bowl, to -
Torm an annular space 4 between the bowl

and the distributer. Said supporting-bolts
g, by means of the adjusting-nuts ¢/, may'be
adjusted to raise or lower the distributer-
disk, as desired. The distributer-disk 7% is

provided with -a. slightly-raised limb 2/, so
that the up}ier surface of the disk practically

forms a shallow pan or tray for the purpose
of containing a small quantity of water. A
peripheral flange 2* depends from the dis-

| tributer-disk a sufficient distance, so that its
lower edge will extend below the normal wa-
ter-level of the body of water which is car-
ried 1n the bottom of the bowl, and thereby
form ‘a water seal. The pulp which is fed
onto the feed-pan f'is discharged through the

Yy
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perforations f onto the dished or tray—likeh'

upper surface of the distributer-disk for

treatment, while by the centrifugal action

caused by the oscillation of the bowl in the
manner herematter described the pulp and
water are caused to run over the outer edge
of the disk and drop into the body of water
1in the bowl. The adjustment of the distrib-
uter-disk by the supporting-bolts ¢ 1s for the
purpose of regulating the height of the lower
edge of the flange h* with respect to the
amount of water in the bowl, so that even
with a small quantity of water in the bowl
" the lower edge of the flange may be adjusted
downwardly to permit the water seal to be
made. By the provision of a water seal the
slimes are thoroughly wet before separation,
which takes place in the body of water in
the bowl, the heavier parts or values settling
toward the peripheral portion of the bowl
and the waste tending to accumulate toward
the center. To facilitate the separation, the
‘bottom of the bowl is made of conical shape,
so that 1ts surface inclines downwardly from
the center. This permits the gravity of the
heavier particles or values to assist the sepa-
ration thereof from the waste. |

A passage 7 extends through the oscil-
latory shaft & from the bottom of the bowl,
the upper end of which passage receives a
sleeve 7', In which 1s guided friction-tight the
discharge-pipe £, which may be adjusted in
the sleeve, so as to raise or lower its upper
edge relatively to the body of water in the
bowl. The upper edge of the discharge-pipe

k£ normally projects above the lower edge of |

the flange A* on the distributer, or, in other
‘words, 1t is normally located above the wa-
ter-level. This discharge-pipe is adjusted
from the top of the bowl preferably by
means of an adjusting-rod £’, which is con-
nected suitably with the lower end of the dis-
charge-pipe k, as by means of a cross-piece or
- spider k%, which is sufficiently open to permit
a free discharge of the waste through the dis-
charge-pipe £ mto the passage 4, and from
thence into the launder [, from whence the
waste 1s discharged for further treatment, if
desired, as the waste may show that some
values worth saving are still present in the
same. Theadjusting-rod &’ passesup through
telescoping tubular sections m m/, located,
respectively, on the cross-piece d and on the
distributer b and also through the cross-piece
d, whereit receives an adjusting-nut n, which

may be turned by means of a hand-wheel n’.

The feed-pan, the distributer-disk, and the
discharge-pipe will thus be seen to be sup-
ported positively and directly by the cross-
plece d and to be adjusted therefrom.

- The concentrates which are thrown by
centrifugal force toward the peripheral por-
tion of the bottom of the bowl and tend to
settle toward that portion through the assist:-
ance of the conicity of the bottom are dis-

charged through discharge-openings o in the
peripheral portion of the bottom. These
openings are controlled by means of suitable
valves, as p.  (Shown clearly in Figs. 2 and
5.) Preferably these valves act in both direc-
tions of oscillatory movement of the bhowl
and are of cylindrical shape, being turned to
snugly and truly fit openings o’ in the bottom

of valve-boxes 0%, which are bolted or other-

wise sultably secured to the bottom of the
bowl below the openings o thereof. The
valves p are provided with spindles ’, which
turn 1n suitable bearings p* in the sides of the
valve-boxes, the valves being secured thereto
against relative rotation by means of set-
screws p°, which screw through the valves
and bind at their inner ends against the spin-
dles. The said spindles are arranged radially
with respect to the vertical axis of the bowl].
It being preferable to provide, as above indi-
cated, for discharge of the concentrates m
both directions of oscillation of the bowl, the
valves for this purpose are each formed with
two discharge-pockets ¢ ¢/, which m the nor-
mal position of the valves are located below
the imner surface of the valve-boxes. When
the valve 1s rocked on its spindle toward one
side, one of the pockets ¢ communicates with
the chamber in the valve-box and receives a
charge of concentrates, while when the valve
rocks 1n the opposite direction for a sufficient,
distance the valve-pocket ¢’ receives acharge
of concentrates, these charges being dis-
charge when the pockets are presented away
from the valve-box. In the instance shown
bothpocketsarelocated to oneside of a diame-
terof the valve. Toeffectuate the automatic
rocking of the valve by the oscillatory mo-
tion of the bowl, each wvalve carries on 1ts
spindle p’ a pendulum », (shown also i de-
tail in Fig. 6,) the upper end of the pendulum
above the spindle being provided with a yoke
', the side pieces of which voke alternately
abut against the buffer »*, which 1s supported
by an open stop-piece 7%, that is located at the
side of the bottom of the bowl and 1s support-
ed by means of a screw-threaded rod »'.
There are two of these stop-pieces r* shown,
and hence two adjusting-rods ', and these

‘rods extend at their upper ends through the

projecting outer ends of the cross-picce d.
The screw-threaded upper ends of the rods »!
recelve nuts 7°, which may be turned by
means of hand-wheels * for the purpose of
raising and lowering the adjusting-rods. By
adjusting the stop-pieces »* the swing of the
pendulum r 1s controlled, and hence the ex- -
tent of the rocking movement of the valve.
Thebuffer ®, whichis of some suitable soft ma-
terial, asrubber, provides for a yielding abut-
ment and reduces shock and obviates noise.
The pendulums 7, as they hang downwardly,
normally close the automatic valves ».
Before going mnto a description of the
power-transmitting mechanism for impart-
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g

ing an oscillatory motion to the bowl the op- ng with  the groové v and the gr.oo-ve' L

erations of the part so far described will now

be given. -

- The pulp with water is fed 1n suita,blé qu'a,n—‘

tities into the feed-pan f, from whence it dis-
charges through the openings f in the bot-

tom thereof onto the upper surface of the dis-
tributer-disk, whichis always supplied with a’
small - quantity of water. The oscillatory
motion of the bowl thoroughly distributes |
the pulp over the upper surface of the dis-

tributer £ and is discharged with the water
fed in small quantities to the disk over the
11m 4. The pulp then flows through the an-
nular space ¢ into the body of water on the

bottom of the bowl, passing through the wa-

ter seal formed as above described. By the

- provision of the seal all the pulp is forced to
led, so

pass under water before being stratified
that by submerging the finerparticles of min-
eral or the slimes they are excluded from the
alr, rendered much more susceptible to treat-
- ment, and a much larger percentage of values
can be saved. The downward inelination of

the bottom of the bowl and the centrifugal
motion 1mparted by the oscillation thereof
cause the heavier particles, values; or con-

centrates to be thrown and directed toward

the peripheral portion of the bowl, while

- waste accumulates toward the center of the

bowl and runs over the upper edge of the dis-
charge-pipe k. From thence the waste

‘passes through the pipe k, the passage 7, and
to the launder {. When the valves p rock

In one direction, some of the concentrates are

taken up thereby and discharged as the

valves rock in the other direction. It will
hence be seen that when the bowl oscillates
in-one direction the pendulums act on the

valves in such a manner that while the con-

centrates are being received in one of the
pockets of each valve the other pocket of

each valve is discharging the charge already

received, and this takes place with each os-

cillatory movement. -

The power-transmitting mechanism com-
prises a wheel s, which may be driven either
from a steam-engine or electric motor and
- with which is suitably connected, as by a
bolted plate or head &', a pitman s
pitman s* i1s connected by a pin s* to a seg-
ment or prime mover £, the curved edge of

segment, whereby the latter is
suitable Iugs # on the base b* of the concen-
trator. The arcuate surface of the segment
t 1s beveled and matches with the correspond-
imgly-beveled periphery of the wheel or pul-
ley u, that may be either cast integral with

the bottom a’ of the bowl, or it may be formed

as a separate part bolted or riveted thereto.

The said wheel « is provided on its beveled

surface with two annular grooves v’ u?, and
the beveled surface of the segment ¢ is pro-
vided with grooves v" +*, the groove v" match-

This

]

matching with the groove 4. The beveled

surtaces of the segments ¢ and the beveled
‘wheel 4 are in frictional contact, so that at
‘the points of contact the grooves form pas-

sages between the beveled surfaces. Through
the said dpa,ssages-ropes or cords w w’ are led

and guided or trained in the grooves. One

end of the rope wis secured in the groove "
of the beveled wheel u by any suitable fas-

tening device, be 1t a staple or plug, as at o,
the opposite end of the said rope w being se-

cured to one end of the segment ¢ and in any

suttable- manner. The other rope w’ is se-

cured t0 be guided in the groove 4? by means

of-a staple or plug, such as ’, securing one
end of said rope, the other end of the rope
being secured in suitable manner to that side
or end of the segment ¢ opposite the side to
which the other rope w is secured. In effect
1t will be seen that the ropes cross each other,
so that by the oscillation of the segment ¢ in
one direction the rope w will oscillate the
beveled wheel v 1n a corresponding direction,
and a rocking of the segment ¢ in the other

direction will oscillate the beveled wheel % in o
The . attach-" |

the corresponding direction.
ment of the ropes w w’ to the ends of the seg-
ment £15 effected by means of stems 1, whiégh_
are suitably secured to the ends of the ropes

and recelve the nuts 7" between washers 1,

of which nuts and washers 2, seated against
the ends of the segments ¢, helical springs z
are confined. These springs take up slack in
the ropes w w’ -and also relieve the power-
transmitting device of shock during the os-
cillation of the bowl.. One rope serves as
a pull to oscillate the bowl in one direction,
and- the other rope serves as a pull to osecil-
late 1t in the opposite direction, both of the
ropes, together with the bevel-gear, which
consists of the segment ¢ and wheel u or
equivalent, forming a desirable and efficient
adjustable bevel-rope transmission and dis-
pensing with the nicety of fit and expense

1mcurred by the use of tooth-gears. ~ The con-
assists the ropes

tact of the beveled surfaces
n oscillating the bowl. -~ -
“Obviously some features of my invention
may be used without others, and my inven-

tion may be embodied in widely-varying

. _ forms.
which is concentric with the pivot ¢ of the |
1voted to

‘Therefore, without. limiting myself to the

construction shown and described nor enu-

merating equivalents, I claim, and desire to
obtain by Letters Patent, the following:

1. In an ore-concentrator, the combina-
tion of an oscillatory bowl having discharges
respectively for concentrates and waste and
constructed to contain water in its lower
part, an automatic mechanical valve ‘sub-
stantially as described for the concentrates-

‘discharge, and a distributer supported in the
bowl and provided with means below its pe-

riphery to form a water seal, whereby all the
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material 1s caused to be submerged, for sub-
-stantially the purposes set forth.

2. In an ore-concentrator, the combina-
tion of an oscillatory bowl having discharges
respectively for concentrates and waste, and
constructed to contain water in its lower part
and an adjustable distributer supported in
the bowl, and a water seal below the dis-
tributer variable through adjustment of the
- distributer, for substantially the purposes set
forth. |

3. In an ore-concentrator, the combina-
tion of an oscillatory bowl having discharges
respectively for concentrates and waste, and
constructed  to contain water in its lower
“part, and a distributer adjustable to various
heights and suitably supported away from
the bowl and provided with a depending
flange for location below the water-level, for
substantially the purposes set forth.

4. In an ore-concentrator, the combina-
tion of an oscillatory bowl, having discharges
respectively for concentrates and waste, and
constructed to contain water in its lower
part, a support firmly fixed to the top of the
bowl, vertically- adjustable bolts or rods
screwed through and depending from said
- support, and a distributer supported in the
bowl by.sald bolts or rods, for substantially
the purposes set forth.

5. In an ore-concentrator, the combina-
tion of a bowl, means for producing a cen-
trifugal movement within the same, a dis-
charge-opening for waste material, and oscil-
lating rotary valves in the bottom of the bowl
provided with pendulums, for substantially
the purposes set forth. .

6. In an ore-concentrator, the combina-
tion of a bowl, means for producing a cen-
trifugal movement within the same, a dis-
charge-opening for waste material from said
bowl, a discharge-opening for concentrates
in the outer portion of the bottom of the
bowl, an oscillatory rotary valve for control-
ling the concentrates-discharge opening, and
adjustable means for limiting the rotary
movement of the valve, for substantially the
purposes set forth. '

7. In an ore-concentrator, the combina-
tion of a bowl provided with a discharge-
opening for. concentrates, a valve-box sup-
ported by the bowl below the said opening,
an oscillatory rotary valve in the valve-box

796,110

provided with a spindle journaled in the
walls of said box, and a pendulum located on
said spindle, for substantially the purposes
set forth.

8. In an ore-concentrator, the combina-
tion ol an oscillatory rotary bowl provided
with a discharge - opening, an oscillatory
valve controlling said opening and provided
with a pocket, and means for normally clos-
g the valve-pocket, for substantially the
purposes set forth.

9. In an ore-concentrator, the combina-
tion of an oscillatory rotary bowl provided
with a discharge - opening, an oscillatory
valve controlling the discharge through said
opening, sald valve being supporteg by a
spindle radial to the axis of the bowl, and a
pendulum supported on said spindle, for sub-
stantially the purposes set forth.

10. In an ore-concentrator, the combina-
tion of a bowl provided with a discharge-
openimg, an osclllatory cylindrical valve sup-

orted to control said opening, means for
1miting the oscillation of the valve in either
direction, and means for adjusting the said
limiting means, for substantially the pur-
poses set, forth.

11. In an ore-concentrator, the combina-
tion of a bowl provided with a discharge-
opening for the concentrates, an oscillatory
valve for controlling said opening, a bufler,
a part carried by the valve for striking said
buffer in both directions of oscillation, and
means ror adjusting the position of the hufter,
for substantially the purposes set forth.

12. In an ore-concentrator, the combina-
tion of an oscillatory bowl having separate
discharges for concentrates and waste, and
constructed to contain water, distributing
means, means below the latter for compel-
ling all the material to pass under water be-
fore separation, both of sald means being
supported by and oscillating with the bowl
and an automatic mechanical valve for the
concentrates-discharge, for substantially the
purposes set forth.

In testimony whereof I have signed this
specification 1n the presence of two subscrib-
g witnesses.

IRA A. CAMMEITT.
Witnesses:
LreoNARD DATES,
Frank K. Surrarp.
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