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Qerial No. 718,595, (No model.)

To all whom z,t may_cozwerm .. |
Be it known that I, PHINEAS H. ADAMS,

a citizen of the United States, residing at

Chicago, in the county of Cook and State of
5 Illinois, have invented a new and useful Im-
provement in Centrifugal Sizers, of which the
following is a specification.

My invention relates to machines for sepa-

rating various materials, more particularly

io. ores, into grades of particles of different size,

usually as a preliminary step to concentra-

tion or other treatment, and has for its ob-

ject various improvements in the construc-
tion of such devices hereinafter particularly

In the drawings, Figure 1 is a vertical sec-

tion of my improved sizer on the line 1 1 of.

Fig. 2 looking in the direction of the arrows.
Fig. 2is a top plan view of the entire machine.

20 Fig. 8 is a horizontal section on the line 3 3

of TFig. 1 looking in the direction of the ar-

rows, and Figs. 4 and 5 are details in top

plan of portions of the feed-spout. |
Like numerals refer to similar parts

25 throughout the several figures of the draw-
ings. | | -

- 10 designates a treatment vessel,preferably

composed of two portions or plates, the lower,

11, being secured to a vertical shaft 12, pref-
3o erably by an upwardly - extending hub 13.

This plate is upwardly inclined at its outer
portion, and upon its outer edge rests a ring
or plate 14, upwardly inclined from 1its point
of contact with the lower plate, so that a space

25 is left between them to form the interior of

the treatment vessel. The shaft 12 is sup-
ported in a step 15, removably secured to the
lower and central portion of a casing 16, sur-
rounding the vessel. Thisstep is preferably

40 provided with a suitable antifriction-bearing,
which has adjusting mechanism for taking |

up the wear. Upon the upper end of the ves-

sel-shaft is fixed a bevel-gear meshing with

another bevel-gear upon the inner end ot a

-4t horizontal shaft 19, journaled in the upper

portion of a vertical open frame 20, preferably
carried upon one arm of a spider 18, secured

. to the top of the casing. The shaft 19 is pro-

vided with a driving-pulley 21, by means of

co which the treatment vessel may be rotated at
the desired speed. The frame 20 is also pro-

| vided atb its inner side with bearing 22 for the

!

| some type of variable-speed gearing.

{ frame 20 and connected by a belt.

‘shaft 12.

Within the treatment vessel is a substan-

tially radial or horizontal partition 23, the

outer portion of whieh, however, preferably
conforms to theinclination of the upper por-
tion of the treatment vessel. The central por-
tion consists of a series of arms 24, radiating
from an elongated hub 25, which issecured to
a hollow shaft or sleeve 26, surrounding the
vessel-shaft and having a bearing thereon and
stepped at its lower end upon the bottom of
the vessel or the supporting-hub thereof.
Near the upper end of thisshaft 26 is secured
a bevel - gear meshing with a similar gear
upon the end of a horizontal shaft 27, jour-
naled in bearings in the lower portion of the
frame 20. This shaft, and consequently the
deflector, is preferably rotated from the driv-
ing-shaft 19 of the treatment vessel and by
A sim-
ple form is here shown, consisting of a pair ot
oppositely-inclined cone-pulleys 28 28, fixed
to the shafts 19 27 between the sides of the
This belt
is preferably provided with some form of
shifting mechanism (here illnstrated as a bar
29) sliding in the frame 20 and provided with

‘pins 30, contacting with the belt on either
One side of the bar may be notched,

side.
as ab 31, these noteches being engaged by a
movable lateh 32, serving to retain the belt
at the desired point. Upon the lower side of
the partition 23 are downwardly-extending
projections or agitating-wings 33, reaching
from points at some greater or less distance
from the axis into proximity with the outer

circumference and also nearly to the bottom

of the treatment vessel, conforming to the
shape thereof. A change in the position of
the belt upon the pulleys will vary the differ-

| ential in speed between the vessel and parti-

tion, thus controlling the agitation produced
by these wings. -

To lubricate the bearing of the partition-
shaft upon the vessel-shaft, the latter is pro-
vided with a central channel 34, extending
downward to a transverse channel 35, through
which the oil may flow to the upper point of
contact of the two shafts, downward along

| the entire contacting surfaces, and into the
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step-support at the bottom.
to retaiu the oil and to prevent the material
under treatment from reaching the bearing,
the hub 13 is provided with an annular flange
or sleeve 306, surrounding the step and ex-
tending upward into a recess in the parti-
tion-hub to a point above the body of mixture
contained in the vessel.

Upon the upper side of the partition, ex-
tending upwardly and somewhat inwardly
from the outer end of the arms 24, is an an-
hular flange 37, preferably cast integral with
the partition, forming a receptacle into which
the material to be treated is delivered, pre-
venting its being thrown from the vessel by
centrifugal force. Above the vessel is lo-

cated a feed spout or nozzle, preferably con-

sisting of two parts, the upper, 38, being con-
veniently bolted to the spider 18, encircling
the shafts for about one-half their circumfer-
ence, and having its lower opening over the
annular space between the flange 37 and the
hub 17. To the bottom of this portion 38 is
attached a lower portion 39, having an open-
Ing registering with that of the upper por-
tion of the spout. It is preferably down-
wardly and outwardly carved and opens at
the side toward the periphery of the vessel.
In the discharge-opening is located a series
of vertical partitions 40, which are curved or
inclined in the direction of rotation of the
vessel to impart to the feed an initial rota-
tive movement. A feed conduit or pipe 38°
1s connected to the opening at the top of the
spout-section 38.

At the periphery of the treatment vessel,
where the upper and lower plates join, are
discharge-openings 41, in which may be in-
served removable nipples 42 to receive the
wear of the passing material. In the upper
plate 14 is a central opening 43, which leaves
an annular discharge-space between the edge
of the plate and the flange 37 of the partition.

surrounding the vessel and forming a part
of the casing 16 is a double annular trough
having the two sections 44 45, which receive
the discharge, respectively, from the upper
opening 43 and the peripheral openings 41.
A substantially horizontal annular plate or
flange 44" is preferably secured to the top of
the rotating partition at the end of the flange
o7, extending out toward the trough.
serves to direct the discharge from the open-
1ng 45 into the outer trough, preventing its
being thrown over the same. The tops of
the trough-sections 44 45 are provided with
annular covers 46 47, respectively, which ress
at their outer edges from the outer walls of
the sections, the inner edges extending over
the inner and outer portions of the top plate
14 of the vessel. To permit ready access to

the discharge-nipples for changing or clear-
ing them, the covers 46 and 47 are provided
with sector-shaped removable panels or sec-
tlons 45 49, respectively, extending for a por-
tion of the circumference, the lower register-
Ing with the upper.

At this point,

This
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sel as a whole is desired, the covers are taken
off; but if it is merely necessary to change
the nipples the panels may be readily re-
moved and the vessel rotated to bring differ-
ent parts under the sector-shaped opening.
Pipes or conduits 50 50 conduct away the con-
tents of the troughs.

T'he vertical frame 20 is preferably secured
to the top of the casing by bolts which enter a
slot 51 therein, or, as it is here shown, a sec-
tional slot formed in bosses thereon. This

arrangement allows the driving-gear to be
mounted at any one of four points about the
machine, permitting the relation thereof to
the feed and discharge conduits to be adjust-
ed according to the peculiar conditions ex-
isting in any particular installation.

In operation the treatment vessel is rotated
at a speed sufiicient to develop the desired
degree of centrifugal force and the agitator
at a preferably-slighter slower speed, the dif-
ferential rotation preventing the material
from accumulating apon the bottom of the
vessel and keeping it suspended in the water.
The ore or other material to be sized mingled

70

75

30

g0

with water is introduced through the feed- -

spout, being ejected between the inclined
partitions in the direction eof rotation of the
vessel, thus aiding in bringing it gnickly to
the same speed. The mixture passes down
between the arms 24, and under the influence
of centrifugal force moves outward toward
the periphery of the vessel. Here the coarser
particles and a portion of the water will be
discharged through the openings 41 into the
section 45 of the trough, the centrifugal force
imparted to these particles being sufficient to
throw them out of the current formed by the
excess of water which cannot escape at the
periphery, but flows upward by the end of the
partition, carrying with it the finer particles.
These are discharged through the opening 43
in the top of the vessel and received by the
trough-section 44. The partition 23, the pe-
riphery of which lies in substantially the same
plane as the orifices 41 and in proximity
thereto, prevents the material from following
theshortest path and being mainly discharged
at the top of the vessel without having been
brought sufficiently close to the said orifices
for the coarser particles to be there dis-
charged. The pipesor conduits 50 carry the
sized material from each portion of the trough
to the desired point as a receiving - tank or
concentrating-machine.

What Lelaim as my invention, and desire to
secure by Letters Patent, is—

1. In acentrifugal sizer, the combination of
a rotatable treatment vessel, an independ-
ently-rotatable partition therein, openings in
sald partition through which material may be
delivered to the inner portion of the vessel,
an opening in the vessel upon the opposite
side of the partition for the discharge of finer
particles, and peripheral openingsfor the dis-
charge of coarser particles lying in substan-

When access to the ves- | tially the same plane as the periphery of the
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partition and in proximity thereto, substan-
tially as desecribed.

- 2. Inacentrifugal sizer, the combination ot
a rotatable treatment vessel, an indeperid-
ently-rotatable partition therein carrying agi-
tators, openings in said partition through
which material may be delivered to the inner
portion of the vessel, an opening in the vessel
upon the opposite side of the partition for the
discharge of finer particles, and peripheral
openings for the discharge of coarser parti-
cles lying in substantially the same plane as

“the periphery of the partition and in prox-

imity thereto, substantially as described.
3. In a centrifugal sizer, the combination ot
arotatable treatment vessel, a partition there-

" in, a feed-conduit delivering to said vessel

20

above the partition, openings in said partition

through which the material may be delivered

to the lower portion of the vessel, an opening
in the vessel upon the upper side of the par-
tition for the discharge of finer particles, and
peripheral openings for the discharge of

~coarser particles lying in substantially the

25'

3°

same plane as the periphery of the partition
and in proximity thereto, substantially as de-
seribed. |
4. In acentrifugal sizer, the combination of
a rotatable treatment vessel, an. independ-
ently-rotatable partition therein, a feed-con-
duit delivering to the vessel at the outer side
of said par tltIOH and a flange upon the parti-

- tion extending into an opening in the vessel

40

45

50

60

and Surrounding said conduit whereby the
material fed is prevented from being thrown
from the vessel by centrifugal force, substan-
tially as described. |

5. In-acentrifugal sizer, the combmatlon of
a rotatable tr e&tment VB‘SSGI an independ-
ently-rotatable partition therein, a feed-con-
duit delivering to the vessel at the outer side
of said partition, a flange tpon the partition
extending into an opening in the vessel, and
surrounding sald conduit whereby the mate-
rial fed is prevented from being thrown from
the vessel by centrifugal force, and a plate
or flange extending outward from the first-
named flange over the edge of the opening,
substantially as described. |

6. In a centrifugal sizer, the combinaton of
a rotatable treatment vessel, an independ-
ently-rotatable partition therein, openings at
or near the center of said partition and projec-
tions or wings upon one side of the partition

extending from points at some distance from -

the axis into proximity with the outer cir-
cumference, substantlally as described.

7. Ina centrifugal sizer, the combination of
a rotatable treatment vessel, openings at the
periphery thereof,an independently-rotatable
shaft within the vessel, arms radiating there-
from, and a partitien extending from the

outer ends of said arms into substantially the.

~same plane and -into proximity with the pe-

ripheral openings, substantially as descr ibed.
8. In a centrifugal sizer, the combination of

S

| periphery thei*eof, an independently-rotata-

ble shaft within the vessel, arms radiating
therefrom, a partition extending from the
outer ends of said arms into substantially the
same plane and into proximity with the pe-
ripheral openings, and projections or wings
upon one side of the partition, substantially
as described. |

9. In acentrifugal sizer, the combination of

a rotatable treatment vessel having its sides
inclined from the periphery toward the cen-
| ter, an independently - rotatable partition

therein substantially conforming in inclina-
tion to one side of the vessel, and openings at
or near the center of said partition, substa,n-
tially as described.
- 10. In a centrifugal sizer, the eombmatwn
of arotatable treatment vessel having its sides
inclined from the periphery toward the cen-
ter, an independently - rotatable partition
thelem substantially conforming in inclina-
tion to one side of the vessel, pPOJeCtIOI’lS or
wings upon the opposite side of said partition,
dnd openings at or near the center, substan-
tially as described. |

11. In a centrifugal sizer, the eomblnatlon
of a rotatable treatment Vessel, gearing for
driving the same, a partition within said ves-
sel, variable-speed gearing for rotating said

partition from the driving mechanism of the

vessel, openings in the partition through
which material may be delivered to the lower
portion of the vessel, and openings in the
vessel for the dlseha,rfre of sized particles,sub-
stantially as described.

12. In a centrifugal sizer, the combination
of a rotatable treatment vessel mounted upon
a vertical shaft, an independently-rotatable
partition within the vessel mounted upon a
sleeve surrounding the shaft and stepped
upon the bottom of the vessel, and a sleeve
secured to the vessel surrounding the step
and extending above the contained body of

‘mixture, substantially as described.

13. In a centrifugal sizer, the combination
of a rotatable treatment vessel mounted upon
a vertical shaft, an independently-rotatable
partition within the vessel mounted upon a
sleeve surrounding the shaft and stepped
upon the bottom of the vessel, a recess in the
bottom of the partition, and a sleeve secured
to the vessel and projecting into the recess,
substantially as desecribed.

14. In a centrifugal sizer, the combination
of a rotatable treatment vessel, driving mech-
anism therefor, a casing surrounding said
vessel, slots in the top of the casing, and a
supporting-frame for the driving mechanism
adapted to be bolted in the slots at different

points about the ea&mg, substantially as de-

scribed.

15. In a centrifugal smer the combination
of a rotatable tmatment ve%sel an annular
trongh surrounding ‘the same, a removable
cover for sald trough, and a removable SOC-
tion in the cover extendmg for a portion of

a rotatable trea,tment VGS&GI openings at the | the clrcumfelence,subst&ntlally as descrlbed
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16. In a centrifugal sizer, the combination | livering thereto, and partitions in the dis- 10
of a rotatable treatment vessel, a double an- | charge-opening of said spout inclined in the
nular trough surrounding the same, remov- | direction of rotation of the vessel, substan-
able covers for said trough, and registering | tially as deseribed.

5 removable sections in said covers extending | .
for a portion of the circumference, substan- PHINEAS H. ADAMS,.
tially as deseribed. Witnesses:
- 17. In a centrifugal sizer, the combination THOMAS TAIT,

of a rotatable treatment vessel, a spout de- H. S. SHADBOLT.
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