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UNITED STATES

ParenT OFFICE.

PHILIP H. SHUE, OF OURAY, COLORADO.

CENTRIFUGAL CONCENTRATOR.

SPECIFICATION forming part of Letters Patent NO. 648,088, dated April 24, 1900,
Application May 6, 1899, Serial No. 715,668, (No model.)

To all whom it may concern: :

Be it known that I, PHILTP II. SHUE, a citi-
zen of the United States of America, residing
at Ouray, in the county of Ouray and State of
Colorado, have invented certain newand use-
ful Improvements'in Centrifugal Concentra-
tors; and I dohereby declare the following to
be a full, clear, and exact deseription of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same. '

This invention relates,to an improvement
in centrifugal concentrators; and it is em-
bodied in the construction and arrangement
of parts hereinfter described, and defined in
the claims.

The aim and purpose of the invention is
the production of a centrifugal separating-
machine wherein the material being treated
can be effectively and thoroughly separated
and a machine wherein force of gravity is
utilized in the separation of the material, as
well as that of ecentrifugal force. -

Heretofore in the art of centrifugal separa-
tion of ores various devices have been sug-

gested; but it has been found that satisfac-

tory and rapid separation could not be well

secured by such machines, owing to the fact

that their constructions prohibited orprevent-
ed the proper movement, collection, and dis-
charge of the various grades of material be-
ing treated. DMyinvention,whilebeingof the
class commonly known as ‘‘centrifugal sep-
arators,” differs materially from those here-
tofore made, inasmuch as I employ practical
arrangements and constructions whereby the
separation is effected, and so in a complete

" and rapid manter, and in this connection the
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machine is so arranged and constructed that
the force of gravity is an element of consid-
erable importance in the act of separating.
The objectsIattain by the mechanism illus-
trated in the accompanying drawings; but I
desire it understood that the eonstruction
therein exhibited is shown for the purpose of
this specification and not for the purpose.of
limitation, it being understood that many
changes, variations, and arrangements of
parts can be made without departing from
the nature and principle of my invention.
In the drawings, Figure 1 is a vertical cen-

~tral section through the machine embodying

the invention, showing parts in elevation.
Fig. 2 is a cross-section through the line 2 2
of Fig. 1, showing the partsin plan. Fig. 8is
an enlarged detail view of the feed-governor.
Fig. 4 is an enlarged detail section through
one side of the machine. Figs. 5, 6, and 7
are detailsections taken through lines 5 3, 6 6,
and 77 of Fig. 4. TFig. 8is a perspective view
of one of the collecting and discharge pipes.
Fig. 9 is a plan view of the collecting-pan,
showing the pan disassociated from the ma-
chine. Fig. 10 is a side elevation of the pan.

In the drawings, A designates a support
havingasuitablestep-box ¢ thereon, in which
is supported a vertically-disposed spindle B.
The spindle B is a carrying-spindle for the
machine and supports the separating-casing
C. The casing Cis of substantially frusto-
conical formation; having its inelined side
walls supported on the base-plate ¢/, which
has an upwardly-extending central portion
with sloping sides and a horizontal peripheral
portion ¢, on which the casing C rests. The

‘casing” C may be composed of any suitable

material, preferably metal, and is held in po-
sition by being secured firmly to the bottom
C', which latter is supported on the spindle
B and held in position by a suitable nut b or
any other desirable instrumentalities. The
upper part of thespindle B has formed conveuns-
iently integral therewith a flange D,being con-
nected firmly with the spindle and braced by
suitable webs or brackets d. The upper face
of thisflangeisslightly inclined, and its outer
edge extends to and is bolted or otherwise
secured to the walls of the casing Cin any
convenient mantier. This flange is located
adjacent- the upper part of the casing, as
shown in Fig. 1. The periphery of the flange
is cut away at diametrically-opposite points,
forming escape-openings E.

Above the flange are a series of vanes or
wings F, radiating from the upper end of the
spindle B and slightly tipped or inclined from
the vertical, as shown in Figs. 1and 2. These
wings extend to the inner face of the casing
and terminate slightly below the upper end
of the spindle, which upper end is conven-
iently pointed.

In the bottom C' of the casing are formed
a series of openings which have passed there-
through and secured therein discharge-nip-
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ples G, leading downward and preferably at
a slight incline for some distance, the incli-
nation being in the direction of the rotation
of the casing, so that a rapid discharge is se-
cured. In the side walls of the casing are se-

cured conveniently four collecting and con-

ducting tubes H, the same being spaced an
equal distance apart. These tubes are fitted
into the casing and have their innermost faces
flush with the inner face of the casing and are
formed with elongated slots  along their ex-
posed sides. The ends of the tubes project
slightly Dbelow the base or bottom C' and
through the same at points ountwardly be-
yond the discharge-tubes G. The openings
h of the collecting and conduecting tubes are
extended upwardly a considerable distance
above the bottom, and these openings serve
as discharge-openings and a collecting means
for the heavier materials driven outward in
«a manner presently to be stated.

Securely bolted to the upper end of the cas-
ing C is a hollow stem K, journaled in suit-
able boxings f, fixedly supported in any con-
venient manner. On thisstem is placed the
driving-pulley X’, to which a suitable belt is
applied and through which power is trans-
mitted to the machine. The upper end of
the stem is flared out into somewhat funnel-
shaped form, as at K?, the same having a hop-
per-shaped base and vertical side walls with
an open upper end. In this casing is fitted
the feed-governor 1L, the same consisting of
a tube having a cup-shaped disk on its lower
end elosely fitting within the vertical portion
of thefunnel X? and havinga central opening
registering with the central opening of the
tube L. The tube L has a closed upper end
and a V-shaped opening ! in its side. -The
tube is supported in a bearing M, supported
in any convenient manner, but preferably by
thesupply-pipe N, leading transversely there-
into through a suitable nipple. The end of
the supply-pipe M registers with the V-shaped
supply-opening in the tube L.

To prevent clogging of the material in the
collecting and conducting tubes I, I place
a series of pipes O in the sides of the cas-
ing, the same being of a diameter somewhat
smaller than the diameter of the tubes H and
extending from a point above the open up-
per ends of the tubes above the plane of the
flange and the wings on the spindle. At this
point the pipes are earried inward from the
casing to a point substantially below the feed-
opening thereinto.

Below the casing and surrounding the lower
end of the spindle is a collecting-pan P. This
pan is conveniently divided into two cham-
bers Q and R, the chamber Q being the out-
ermost, and it is divided from the chamber R
by a vertieal partition 7, extending upward
and located between the discharge-tubes G
and I, so that the discharge from the inner
tubes will be in the chamber R and of the
outer tube will be into the chamber Q. The
chamber Q has an inclined depression Q' at

one side, while the chamber R has a conduet-
ing spoitt or trough R'leading downward be-
low the chamber Q and terminating in the
hopper R% In the base of the depression Q'
and the hopper R? are formed discharge-
valves S and 8/, which have segmental- de-
pressions s therein on one side only, the re-
maining portion of the valve closely fitting
the valve-seats provided therefor. To actu-
ate these valves, suitable pulleys T'are mount-
ed on theirstems, which carry the driving-belt,
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and one of the stems is provided with an ad- -

ditional pulley £, over which a suitable belt
is passed, the same extending from any suit-
able source of power. By this means the
valves can be conveniently turned or can be
turned at specified intervals, and as the pock-
ets or depressions therein are inverted the
material contained therein is discharged and
can be collected in any suitable receptacle.
The collecting-pans can be made of copper
and the same can be used as amalgamating-
pans, if desired.

In operation the material is fed into the
separating-chamber within the casing. As
the material passes through the feed-tube
the feed-governor, being at its lowest point,
permits the material, which is in a semiliquid
condition, to freely enter the separating-cas-
ing. The size of the feed-opening is con-
veniently greater than the combined dis-
charge-openings, so that the casing will soon
become filled with the material. During this
operation the ecasing is rapidly rotating
through the instrumentalities of the driving-
belt, and as the material strikes the flange at
the top of the chamber and is brought into
contact with the wings it is forced to rotate
with the easing. This gyratory motion is
continued, the material passing down through
the openings at the sides of the flange. The
speed of the easing is such that by centrif-
ugal force the heavy particles will be direct-
ed to the wall of the casing in a well-known
manner. By forming the casing conical or
inclined it will be noted that the diameter in-
creases from top to bottom, so that the gyra-
tory field is consequently increased. "This
results in permitting the heavier particles to
hug the casing-walls, while permitting also
the lighter particles to desecend by gravity
and eventually pass through the tubes G in
the bottom. The heavier particles hugging
the inclined wall will continue in their eircu-
lar movement, and owing to the inclination
of the side walls this movement will be in the
nature of a compound movement—nainely,
downward as well as circular—and as they
pass the discharge-slots in the tubes II they
pass thereinto and are conducted to the col-
lecting-chamber Q. After the separating-
chamber has been filled there is a sufficient
back pressure to force the governing-pipe up-
ward, reducing the size of the feed-opening,
so that the feed is partially cut off. By this
means a uniform amount of material is main-

tained in the casing, the inflow equaling the
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outflow. Owing to the rapid circulation of
the material in the separating-casing it will
be manifest that the water, which is the ve-
hicle carrying the ores, will be practically
clear at the center. This I take advantage
of for the purpose of supplying water to the
discharge-tubes H through the pipes leading
from the pointabovethe flange. These pipes
take the water in at their upper ends at or
near the center, and there being a free out-
let at that point the water is conducted di-
rectly down into the ends of the discharge-
tubes.

Byforming the bottom of the casing slightly
inclined at the center a natural tendency of
the material is to seek a horizontal portion,
at which point the discharge-tubes G are
placed. Theinclination of the wingsor vanes
is important, although not necessarily mate-
rial, inasmuch as they act more positively
against the material discharged into the cas-
ing. In the adjustment of the separating-
tubes H, I preferably form the same suffi-
ciently lonfT so that their ends will receive a
lockm(r-nub k', which engages with a suit-
able threaded stem s, a packlnv being inter-
posed. This constructlon is shown in FIU' 4,
and the same applies to the amdnuement of
the discharge-nipples G. By this means the
tubes and nipples can be withdrawn and re-
placed if the same should be worn out.

Having thusdescribed the invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In a centrifugal ore-separator, the com-
bination with a vertical casing having in-
clined walls, of a spindle supporting the cas-
ing, means within the casing for causing the
liguid to gyrate upon the rotation of the cas-
ing, means forrotating the casing, a feed into
the casing,discharge-tubesextending through
the bottom of the casing and having rela-
tively-narrow elongated openings in their

" sides, the said tubes being arranged at the
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sides of the casing and extending upward,
substantially as described.

2. In a centrifugal separator, the combina-
tion with a substantially frusto-conical ver-
tically-arranged casing, having fixed vanes
or wings therein, of means for rotating the
casing, a supply entering the top of the cas-
ing and a series of collecting and discharge
tubes arranged at the sides of the casing near
and discharging at the lower end thereof, hav-
ing elongated openings in the sides through
which the material passesand liquid-supplies
entering the top of the collecting and dis-
charge tubes, substantially as described.

3. In a centrifugal separator, the combina-
tion with a substantially conical-shaped cas-
ing, havinga feed-opening in its top, of means
for supplying the material to be treated to the
opening and a plurality of substantially-ver-

.tieal discharge-tubesarranged in series at dif-

ferent distances from the center and adjacent
toand discharging at the lower end of the-cas-
ing, and water-supplies leading into the con-

\
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centrates- discharge pipes near their upper
ends, substantially as described.

4. In acentrifugal separator, the combina- 7c
tion with a substantially conical-shaped cas-
ing having a series of discharge-openingsin
the bottom and a series of upwardly extend-
ing elongated collecting and discharge open-

ings in 1ts side leadmw through the side wall 75
of the casing, of means for creating a gyra-
tory motion of the material in the casing, wa-
ter-supplies entering the collecting and dis-
charge openings in line with the elongated
discharges, and a feed enteringthe top of the 8o
casing, substantially as described.

5. Ina centrifugal separator, the combina-
tion with a casing and means for creating a
gyratory motion of the material fed therein-
to, of a series of discharge-tubes arranged 85
along the sides of the casing, a series of dis-
charges in the bottom of the casing, a feed-
pipe entering the top of the casing, a feed~
and a governor for the feed comprising a ver- .
tieal reciprocating pipe having a variable in- go
let-opening, a disk and an enlargement in
which the dlsk operates, substantlally as de-
seribed.

6. In a centrifugal separator, the combina-
tion with a casing, and means for rotating the 95
same, of a feed-pipe entering the casing, a
hopper at the end of the pipe, a feed-pipe
having a disk at its base working in the hop-
perand formed with a substantially V-shaped
opening in its side, and a pipe registering 1o0o
with said opening, substantially as deseribed.

7. In a centrifugal separator, the combina-
tion with a substantially conical-shaped cas-
ing, of a series of collecting .-and discharge
tubes arranged in the sides thereof having 1oy
vertically-elongated openings on their inner
sides, a series of discharge-nipples in the bot-
tom of the casing, means within the casing
for cansingarotary motion to the material fed
thereinto, and a series of pipes leading from 110
the upper central part of the casing into the
collecting and discharge tubes, substantially

1 as described.

8. In a centrifugal separator, the combina-
tion with a substantially corical-shaped cas- 113
ing, of a series of collecting and discharge
tubes arranged in the sides thereof, having
elongated openings on their inner sides, a se-
ries of discharge-nipples in the bottom of the
casing, means within the casing for creating 120
a rotary motion to the material fed thereinto,
and a series of pipesleading from the upper
central part of the casing into the collecting
and discharge tubes, a feed and means for
automatically actuating the feed, substan- 125 -
tially as described.

9. In a centrifugal separator; the combina-
tion with a spindle having a flange at its
upper end, of a substantially conical-shaped
casing supported on the spindle, a series of 130
vanes or wings arranged above the flange, a
series of ‘upwardly-extending collecting and
discharge tubes arranged in the sides of the
casing and having elongated collecting-open-
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ings leading through the casing, 4 series of
discharge-nipples arranged in the bottom of
the casing, a feed entering the top of the cas-
ing, means for driving the easing and col-
lecting-pans below the casing, substantially
as described.

10. Ina centrifugal ore-separator, the com-
bination with a rotary casing, having an in-
ner and outer series of discharge nipples or
tubes leading below the casing, a circularin-
ner collecting-pan, a pan surrounding the

same, a channel leading from the innér pan,

and valves having pockets for removing the

material from the pans, substantially as de-

seribed. ‘ 15
In testimony whereof I affix my signature

in presence of two witnesses.

-PHILIP I SHUL.
Witnesses:
G. A. Scorr,
C. W. HASKINS.
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