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UNITED STATES PATENT OFFICE.

 LABAN ELLSWORTH JONES; OF ANACONDA, MONTANA.

CENTRIFUGAL SEPARATOR.

To all whom it may concern:

Be it known that I, LiaBAN ELLSWORTH

JowEs, a citizen of the United States, resid- |
ing at.Anaconda, in the county of Deerlodge

and State of Montana, have invented cer-
tain new and useful Improvements in Cen-

trifugal Separators, of which the following
is a'full, clear, and exact description, refer-
~ ence being had to.-the aCcompany:'.ng dra,w_-

in%% forming a part hereof.
- invention has relation

consists in the novel details of construction

‘more fully set forth in the specification and

pointed out in the claims. -

In the drawings, Figure 1 is a middle ver-

tical section on the line 1—1 of Fig. 2 of the

~ _separator; Fig. 2 is a horizontal section on
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the line 2—2 of Fig. 1 with parts broken
away; Fig. 8 is an elevation of the separator
with parts broken away; and IFig. 4 1s an

~ elevation at right angles to Fig. 3, with parts
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‘lighter and finer component.

broken away. o |

* The present apparatus while primarily de-
signed for the treatment of ore pul _
view of separating the concentrates Er'om--the
tailings as for example, in concentrating
finely pulverized ore, slimes and the like, may
be utilized for treating any kind of material

mixed with water with a view of separating’
particles from the

the coarser and heavier

-

The object here sought i1s

of the invention herein is intermittent, the

rapidity with which. the container or cen-
trifuge may be charged and discharged makes

the method of separation not only practical,
but cheap, entailing a minimum amount of

labor and dispensing with the service of |

skilled mechanics to operate the machine.
The advantages of the invention will be
best -apparent from a detailed description

thereot which is as follows:—Referring to-

the drawings, S, represents a central ver-
tical drive-shaft to which rotation may be

~ imparted in any suitable mechanical man-

50

ner, that here shown being a pulley P irom

which leads a drive-belt B to any source of:

power (not shown). Carried by the shaft 1s

"a spider 1 to the arms of which 1s secured

| thereto.

_ on to improve-
ments in centrifugal ore separators; and it

with a

to construct an
agpm‘atus in which the separation may be
effected quickly; and although the operation

the shape as shown, the said container hav-
ing peripheral converging or sloping walls
forming an outer circular V-shaped groove
or pocket 2 for the heavier particles or con-

of the centrifugal force with the .rotation
of the shaft S and the container 2 coupled
Loosely mounted on, and freely
rotatable about the shaft S 1s a qull or
sleeve 3, to which is secured the upper end

‘of a cone 4, the lower portien of the cone

being rigidly connected to the sleeve by the

o - Specification of Letters'Pa‘.t'ej;t._ - ihﬂtent od Jan. 11? 19 1 0-
 Application filed September 1, 1909. Serial No. 515,722. = _

' the container or ceﬁtﬂf_uge 2'-0f_ substantially
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| centrates which separate out under the action

60

65

arms of a spider 5, the cone being iree to

rotate in the container 2, the inner inclined
wall ‘of the container projecting upward to
a point adjacent to the spider 5. Disposed
along the upper surface of the cone 4 within
the ‘container or centrifuge 2 (and prefer-

ably riveted to the cone), are a series (two
shown herein) of inclined plow-share shaped
blades or wings 6 which are free to revolve
within the container, fitting the latter neatly
at all points except at the pocket A, said

70
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pocket being reserved for the projection and-

accumulation of -the concéntrates as pres-
‘ently to be seen. To the upper edges of the
 blades is anchored (preferably riveted) the

80

revolving top 7 said top being provided
with a central charging flanged opening o =
encompassing the shaft S and sleeve 3, and
with marginal openings o’ for the escape of

the tailings as presently to be seen.

~On the back of each blade 6 1s

secured a

85 -

curved concentrate-discharge -pipe 8, ‘the - -

outer end of which opens into the pocket 2,
“the inner open end of the pipe discharging .

the material through the wall of the cones 90 .

at a point adjacent to the drive-shaft, the

material being caught in a receptacle ‘R

whence it may be conducted to any conven-

ient point for subsequent treatment. The -

| tailings discharged through the openings o’
and which run over the outer walls of the

container, are caught in a suitable trough T

93

whence they-may be conducted to any suit-

able point.. To the up
3 is slidingly feathered (though iree to re-
volve with the sleeve) the movable clutch

member 9 controlled by a suitable lever 10,

said member 9 codperating with. the rela-

4"tively fixed clutch section or _membér. 97

er end of the sleeve

100



- tially as follows:—The operator sets the.
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keyed or otherwise secured to the shafi S.

On the opposite or under side of the clutch:

section ¥ is-an arreslting support ov beaving

11 which the member 9 may engage when dis-

engaged from its complementary section 9’
Lhe operation of the separater is substan-

shait S and the container 2 coupled thereto

into rotation to the required speed. . There |

1s then run into the container from any suit-
able source (not shown) through the inlet
opening ¢ the necessary charge of liquid
puip, the operator at the same time coupling
the'sleeve 3 to the shaft by eflecting the nec-

essary engagement between the clutch mem- .

bers 9, 9". This sets the blades or wings 6

rotating, the liquid soon attaining its full-
revoiying speed. When the wings and their
sleeve uré -enus coupled or clutched to the |
parts S, 1, 2, 3,4, 5, 6, 7 and §
revolve as a unit about the

shaft, the
(and the pulp)

axis of the shaft, the centrifugal force under

distributing themselves interiorly to the cir-

cle defining the inner limits of the pocket. |

The depth (or width) of this pocket ob-
viously, may be varied by varying the radial
dimensions of the blades, the available
pocket proper being the space betweenr the
converging walls of the container measured
from the vertex of the angle between said
walls to the adjacent edge of the blade 6. In
order to remove the concentrates thus sep-
arated under the action of the centrifugeal
force, the operator disengages the clutch
members, the member 9 settling down on the
bearing 11, such disengagement uncoupling

the sleeve 3, cone 4 and blades 6 with their

pipes 8 from the shaft S. The shaft S and
container 2 of course, continue at their origi-
nal speed of rotation. but the blades 6 and
pipes 8 necessarily slow down. By reason
of this differential in the speeds bhetween the
container and blades, the material concen-
trated 1n the pocket A, and whose inertia
ténds to carry it around at the speed ac-
quired by the container, is constrained (since
1t can not pass the blades) to enter the pipes
8 through the ends -which open into the
pocket, after which it flows through said
pipes toward the cone 4, being discharged
from the pipes through the wall of the cone
into the receptacle R. The momentum ac-
quired by the lighter portions of the liquid
carries the liquid out of the discharge open-

mg o’, the liquid being in a measure directed

toward said openings by the formation of
the blades. Once this liquid or tailings has
passed out of the openings o” from which it
15 expelled by centrifugal force, it is col-
lected in the trough T whence it may be con-

ducted to any suitable point. Thus the two

]
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portions are separated and the machine is
ready for another charge., |

- The time for charging and discharoing a

tank or container of several hundred oullons

o pulp need not bé more

mittent, may be readily made aufomatic by

o

- than a few sec-.
onds; and the entire operation thouglh inter--

the skilled meechanic. "The pipes § serve to-
'scoop up, collect or gather the concentrites
“accumdated 1n the pocket 2, during the pe-
110ds of diffevential speeds, bot ween the.con-
taer and the blades, the curvatuve of the
pipes causing an easy dischiarge of the mate- -

rial as the latier is constrained td enter 1he

pipes tinder the-conditions referved to.” Of . .
&0

course, the dipéetion of rotation of the. ma
.cliine 1s nesessarily ovpposite to the drection

in. which the:outer ends of the. pipes 8 oper;,
casangicated by the curved arvows b Fig. 2.
Terential speed be-. .

Duting #ie periods of di

“tween jthe contiiner and :-blades’ opviously
-+ the “cutal rends of the pipes- 8 traverse the
the circumstances projecting the heavier and:
coarser particles of the pulp outwardly into.

the pocket 4, the finer particles or tailings

- path of thre poclet; that 1s to say they sweep:
along the pocket as long as'the differential
-1n the $peed coniinites.© For purposes of the

present inventiom it is of course 1mmaterial

how this differertial is brought about. That

shown here 1s but one method of accomplish-

85

ing it. The differential is not limited to a .

relatively slower speed in the.blades, for the

blades might even be stationary for the time
being, a condition which- weould. arise when

95

the Dlades had actually, stopped “while the
centalnier proper was:still vetating; and it

would not be‘outside of the spirit.6f the pres-
ent mvéntion were the differential to result
irom a rotatiom of the blades in one direc-
tion while the container was rotating in an
opposite direction, the “ differential ” being
a difference in speed between twé bodies ro-
tating positively, or one positively and the
other negatively. In any of these cases the
outer ends of the pipes 8 would scoop up the
concentrates during their traverse of the
pocket 4. In effect, the cone 4 may be con-
sidered as a section of the container, since
the cone wall serves to hold the liguid fully
as much as do the walls ¢f container ©
proper. So that we may. consider the parts
2 and 4 as constituting a sectional container
1n which one of the sections serves to support
the means. for conducting away the concen-
trates accumulating in the opposite section
during the periods of the differential in
speed between the sections. .

Having described my invention, what I
clam 1s:—
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L. A centrifugal separator comprising a

container rotatable about a fixed axis and

~provided with inlet and discharge openings,

a member confined in the container and sus-

~ceptible of independent rotation about said

125

ax1s, means for temporarily effecting a con-

Joint rotation of said member and container
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rotation at different speeds, and means. on
said member for reinoving the conceiitrates

and " simult aneously- dlrectmg the taﬂinge |

liquid to-its point of discharge from the cou-

tainer durmg the pemod ef dlﬂ’erentml-

- speed. .

10

9. A centrlfhﬂal separfttor comprlsmtr a
contalner wtmable about a fixed axis and-
provided with inlet and diseharge openings,
a member ecnfined in the contamer and sus-

) ceptible of mdependent rotation about said

15

~ different speeds, means on said member for
removing the concentrates from . the con-
differential
speed, and SImulta,neouely directing the tail-
INgs. hquld to the dl::ChﬂI‘ﬂe openmge there-

20

.._25

- jomt rotation of said member and contalner
about the axis and a subsequent 111depe11dent_=l
rotation of the member at a lower rate of
speed. means on said member for rémoving’
~ the concentrates, and means for 51multane-

 30

tainer

ixis, means for temporarily effecting a con-.
~jent rotation of said member and container-

and a -subsequerit mdependent rotation -at

during  the period of

for.
3. A centlliu"ral Sep.«.uatm eompuemﬂ’ a

‘contalner, 1‘0tf1tab1e about. a fixed axis, and

provided With inlet and discharge openings,
a member confired 1n the eo_ntam r and sus-

ceptlble of independent rotation about said

ax1s, means for temperarily effecting a con-

ouely directing the tailings liquid - fo_1ts

: 'pmnt of dlseﬂfu*ﬂe from the container dur-

35

40

1nge the peried of euch lewer Speed of 1‘ota-'

~ tlon |
A centrlfugal sepamtor prowded w1th

a CLRtI‘lfllﬂ'e or container having an open top -

and closed bottom and sides. and an outer
pocket formation for the projection of the

concentrates, -and means for collecting the

. concentrates from sard pocket and conduct-

* the 1nner wall ﬂlereof dur mg the I'Ot‘ltl()ll of

"~ 45
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ing the same out of the container through

the latter.

- 5. A centrifugal separator prowded with

a centrifuge or container having an outer

pocket fOIm'LtIOIl for the qceumulamon ot
the eoncentrates, and conduits movable along

the path of said pocket for collecting the
~concentrates from said pocket and conduct-

Ing ‘the same out of the container durlno the

_rota.tlen of the latter. - -

6."A centrifugal separator prov1ded Wlth

a eentnfm‘e or container having an outer

pocket formatmn for the accumuhtmn of:

- -~ the concentrates, and pipes openng. in. a,
~ direction 0pp031te to .the rotation of the
container “and -traversing the. pocket for
cathering the concentrates and conducting

- them out of the eontftmer through the wall

.contwueus to the ame ot mtatlen of the

sepamtor o y

1A centrlfugal seperator eemprlqmg a i

—

_abeut the axis fmd a: subeequent 1ndependent ] contamer rotatable abﬂut 2 centr*}l axis and

providedi-with a feed opening,

_3 |

_ -&.-cone ro-
tatable 1n the contamer about said axis and

provided ' with an epemng for the discharge '

of the concentrates, a top ceupled to:the cone
and:: elesmg the top. of
“top being provided with: openings for the
‘discharge- of the-tailings llqmd a series ot .

- the centamer, said

70.

blades disposed along the upper ‘surface of -

by the velocity of ‘the cone and bhdes and

operating substa,ntlally as. and fer the puz-
pose set forth. g

o8 In eombmatmn wfth a retatable sha,ft
}.a container hzwmg a.closed: . bottom' ﬁxed
“thereto, a sleeve mounted loosely on the shaft,
a. eone carmed by . the_sleeve and rotatable
in the container; a .clutch for ceuphncr the’
- sleeve to the sha ft for effecting conjoint ro- !
tation of the container and cone, a series of
“inclined blades on the’cone “confinied in the
container, a top surmounting the:blades and .
provided with dlseharge openings for the
liquid, the blades: directing “the liquid to

“the ‘cone within the container, the latter.be- . -
“ing provided with-an outer cxrcular potket
for the accumulation of the.concentrates,
_pipes. disposed.on the rear walls of the blades.
~and opening with their ‘outer ‘ends in the -
-pocket and 1n a direction opposed to the di- "~
 rection’ of rotation of the ‘container, the in-
‘ner ends of the pipes dlseh‘l,rgmor throu gh -
the. openings in-the. cone-walls, means for
“coupling the cone:fo the shaft to,_effect a ro-..
-tation thereof comemtlv with the corntaifier,
and subsequently: releasing. thie same, where-

75
80

“pipes carried thereby slows down, the parts. -

90

1100

said openings, a circular poclket CNCOmMPAsSS-. .

ing the container-chamber, and pipes carried
by the backs of the blades hawng their outer

ends opening into the ‘pocket in: a direction”
opposed to the’ direction of rotation of the
container, the inner ends of the pipes dis-
charging 'the concentrates toward the shaft

105

through the walls of the cone, subetantmlly |

as set forth. =

9. In a centrifugal sep‘u‘eter.. a eontamel‘
| havmﬂ' a clesed bottom rotatable. about a
fixed central axis and provided with an outer

110

circular pocket for the projection of the con- |

centrates, in combination with a Serles of
pipes havmg their outer ends ‘opemncr into
the: pocket in a direction opposed to the ro-

115

tation of the container, and their inner ends
discharging toward the axis, and a member .

about. the. axis mdependently of ’rhe-* COn-
t“lmer o | -

10. In a centrlfuoftl SR p‘lI‘Ht{)l., a container

compeﬂed of two 1ndepende11tlv ‘rotatable

sections adapted to acquire a difference be-, .

tween their respective speeds of rotation, a

_'_-poeket in one of the sections for the accumu-
-lation of the concentrates, and means. oi the

opposite seetmn fer I'emevmg the concen-

to -which said pipes are secured . rotatable
120

125
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Itra'.tés 'through the wall of said section dur-

ing the periods of differential-speed between
the sections. - o
11. In a centrifugal separator, a container
compased of outer and inner sections rotata-
ble at different speeds about a cominon axis,
the outer section being provided with a suit-
able chamber formation for the accumula-
tion of the concentrates, and pipes coupled
to the inner section .nd disposed so as fo

gather the: concentrates and conduct them | -

a | E . 948,444

out of the container ﬁhrough the wall of said |

inner section during the periods of different -

speeds of rotation of the respective container
sections. | . . | |
In testimony whereof I aflix my signature,

in presence of two witnesses.

LABAN ELLSWORTH JONES.

Witnesses: - N
- GeoreE C. JACKESON,
-~ James T. RoBerts.
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