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‘T1eS a number of radial webs or vanes
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Lo all whow it may concern:

Be 1t known that 1, Jonx W, PmnLirs,
citizen ol the United Stuates. residing at
Silver City, in the county of Lyon and State
of \mzuld have invented new and useful
Improvements in Centrifugal Separators, of
which the following is a bpeulu ation.

My invention rel atlb to centrifueal sep- !
arators, and pertains especially to separators |

of the type employing an outside retary

conoidal shell and an inside spiral conveyer,

the blades of which conveyer have o i fFor-
ential rotary motion to discharge the solids
at the lower end of the appar atiis separate

from the liquid which is discharged at the

top.

The object of this invention is to devise a
satisfactory means by which a minimum
amount ot agitation of the liquid under-

ooing aepdmtlon will take place, so that the

finer unpalpable particles of solid matter or
solid matters which have apparently no
measurable dimenstons will be separated and
collected, -

The invention consists of the parts and
the construction and combination of -parts
as hereinafter more fully desceribed and
claimed, having reference to the accompany-
e dlmvmrrs i which—

l*lnnre 1 is a vertical section, partly in
elevation, of the invention. I’ 19 2is a 11011-
zontal section on the line z—e of IFig. 1.

In this improved machine I omploy a shell |
made 1n two parts or sections A—2, each |
section being essentially in the form of a

truncated cone, with the upper larger end

of the lower .._GCUOH A e\tmuled in cylin--

drical form, as shown at 3, and:the 1butt1nfr
ends of the shell sections being’suitably con-
nected {ogether, as shown at, . ']he shell
1s open at both top and bottom and is sup-
ported on.a vertical shaft 5, which latter is
mounted 1n suitable be*mnggs ¢ 1n the main
frame of the apparatus.

A collar 7 1s keyed to the shaﬂ and carries
an mclmed deflecting mld distributr.~ disk

3

8 which is arranged proximate to thi. waist

or wider portion ‘of the interior of the shell.

The disk 8 does not extend to the shell, there
being an annular space left between the disk
and Shell around and through which all of
the hqmd and matter to be acted on- passes,
The disk 8 constitutes the floor of the re-
certving hopper, and should not be per-
forated. The upper surtace of the disk car-
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which mm he atmwhl or curved, The fune-
tion of these vanes 1! is to force all the
material, both solids and Liquids, heavy and
hoht, t]nounh the space around di<k 8 into

the greatest diameter of (he machine and
thmunh the area ol greatest separating
force. These webs or vanes act similarly o

the vanes of a eentrifueal pump, and force
the aflluent material through the stationary
wall of water and solids in suspension which

15 formed at I) above and bel(m disk & when

the muclune 1 running,

On the under side of the disk S is a down-
wardly extending, peripheral, eylindrical
lange i3 which is parallel witl and spaced
from, the cyhndrical section 3 of the shell,
) crior of this flange coinci-
dent with, and 1 fael, locating the water-
line D. ~The aflluent material which is fed
in through the hepper is forced by the ac-
vanes 11 outward and over the
cdge of the plate 8 and down through the
ainular space between the parts 13—3 and

driven through this imaginary barrier D

’

}
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and all materia snb]e(*lul to" the greatest

’*1'0 ma-

terinl or water can get out of the machine

excepl 1t passes down throneh this space
between the parts 13 and 3. The clear liquid
is “strained inwardlvy from the space of
areater dianmeter of the shell underneath and
behind the ring 13 and discharged thence
throngh the pipes 12 into the tmunh 14.

AN liquid before it can be discharged

from the machine must pass first throurrh

the arca of greatest separating force in the

machine, and then strain back to the outlets
12 ag nnst centrifugal forcee.
the lquids are theleby separated from “the
solids, which latter are thrown against the
casing 2 and removed by the spu'al serapers
15. These spiral blades or scrapers 15 are

fixed to the radially disposed webs 16, which
latter are carried by a hub 17 secured to a

sleeve or hollow shaft 18 rotatable on suit-
able bearings 19 about, and concentric with,
the qlmft 5: the two shafts 5 and 18 hfwmﬂ'

| motion in the same direction, but at shghtly

different rates of speed.

To the top of the supporting webs 16 is:

fixed a ring 20 suitably spaced from the disk
8 above. the disk § «nd ring 20 inclosing a
space which opens outward "to the shell for
the roceptmn of the separated higquid. The

ring 20 prevents the hiquid which passes be-
11 1 low it from rushing upward and out through

In doing so
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the discharge pipes 19; the water below the | and consequently, Ly the time the hqmd '
ring vsually being more or less muddy, reaches the botton of the fiange 13 if 18
O] ing {0 th%h operation of the blades.  practically freed of all its SOlldS and the
| The pert pHeral f flange 13 on disk 8 has its | water passes out of the machine threuﬁh tlm
- }m* er etiue; approximately in {l 1e horizontal | discharge pipes 12 practlcally clear, This ..
) plane of the low er sni(l of f the cvlindrical seC- cylindi: 1{3;11 arrangement of the parts 3 ang
tion 3 where it joins the conieal part A of 13, with the mtﬂr'vemng blade sections 185,
the shell, and the ring 20 is dispesed enough constitutes the main :features of this PTES- -
below the lower edge of the flange 13 to pro- | enf invention. As the shell contracts toward
o Vide'a amtmm egress passage .{ r the clari- | the lower end, the pitch of the blades 15 10~ .
" fed lguid from the space ¢f greatest cen- | creases so as to compensate for the gra du-. |
trifugal action in the ma .Hne* o ally nawowmg space. {he solids which ar
The 'blades 15 which are ,.;.m{*e@l bm1t twc« scraped into the pan 22 are discharged therﬁ—
inches apart arve gwen a {lg t piteh in the | from through the outlet 23 by suitable means,
15 Widest portion ol the mﬂ,CfHI}m the pitch | as the scrapers 24 on the ends of the biaueaiz 30

gmduﬂﬁv nereasing as the space narrews | 19. The discharge for the solids at the

toward the bottom of the interior of the lower Pnd of the machine takés place nearer
snail, ’E eSﬂ bmdes in the present case are | the axis of the machine than the water-line
made to extend above the ring 20 and up D the spiral SCTapers 15, in scraplng the

20 imr:} the cylindrical space betwoen the parts solids downward to the outlei: Wt}‘*”kjmf" the gx
; %, the upper ends of the blades beihg | solids along the space inside the water- line,
su,jm]ﬁ-:; g*gppgf’reu b‘*f the bracket arms g1 | thereby drymﬁ tne solids before dmcnammg

whiich jz y carried by the webs 16, It is un- | them,

derstoed that the OLIE? sheil and the parts 8| . 'fhe two shafts 5 and 18 are @permeﬁ. ab -
o5 ond 13 are rigidly fixed to the shaft 5, and suitable differential speeds, from any suib- o4

ail turn 1 unison; bub that the blades 15 | able source of power, by any appropriaie

have a slight w%*entm] mevement within mems., As here shown, 25 represents a
and with respect to the sheil and the part | power- shaft provided W'ﬂth two bevel gears
13, By the e}ﬂmd?‘ al errangement of the 26—27 of different size.eng gaging corre-
30 parts 3 and 18, an ex tu___algw of the | sponding gears 2825 on the respective
plades up into this cylindnm ml Spafse the shafis 18 and 53 the pitch of these connect-
liguid and material to be separated which is | Ing gears Vzary].ng according to the ¢ 3ﬁtemum '

N . [ 2] q
2o in to the hopper is thic -;; @uﬁ o pd m,p inn speed at which 1t is desired 'to arive u,ha‘a
centrifugal mbl{m and the po
_ ro .
{

ca
3
{_,.[_ .

£
£

umping force of | shed ! and the conveyer blades 15,

2 the vanes 11 agawnst fhe outer %‘-:1 51l 2, this| In principle, the parts 13 and 3'may ve 10
lignid and material fo be separated Ulmo&iﬁ- ‘considered inner and outer cylindrical shells
inunediately assuming the speed of the ma- | which cpiperate with the up*mrd extension
chine, so that separaflon soon gets umlﬁr of ths hadea to inclose a spiral tubular
WaY. - | | ”h:ﬁ}“ﬁhﬂl‘ which is I’ECE&H“‘HI&I’ I Cross-g8ec- ]

40 At has heen found necessary, iy order tg | tiom,, ang thypougn which chamber 2 ail of the 165
gave the finesi siimes, thati al """a sitation of | ligmd !l;t?d material to bp sepﬂmtea 1s.forced,
the matter undergoing tréatment should be | and in ‘which mambmr all the aepﬂa‘i:mﬂ
avolded as Tar as possible, so as i@ prevent takes place; the outer'Shell for riing o wall
the finest solids being stirred up, and which-| to the cha mhm which wall has a slight dif-

45 stirting prevents thelr settling against the | ferential motion from the blades, ‘g0 that 110

outer side of the shell. In this present ma- | at the same time that separation takes place
ﬂhi“’l&, t"i e portion of the blades 15 which ex- 'thmugn centri fugﬁl action, there 18 a gvad-
tends up into the cylm@ cal space between | ual progression of the solids along th,‘i‘i outer
the paris 2 and 13, forms cells or chambers | wall, The main feature, hﬂwwen 18 the |

sn 17 Which the Fq*lic’i ana material to be sepa- | separs Lm"ﬁ ,ﬂ.n 9, mpldiy mwlmﬂg spiral 115
rated is carvied around, and practically all | tubular chamber.
stirring action is avoided, and ihe finest of Having o thus described my invention, what
slimes are found o cﬁjﬁct onn the sheil in | cl im and desire to secure by Letiers Pat-

| the form of solids, thence to be seraped ‘mi _ | .

55 Twpvied Qe ok *my ﬂo*mwa;ﬁ* to ths solids i Pa ﬂentri"l‘uga‘ separator @me SN IR 120

auilst and afn the trough 22. | combination a shell' open at the ends and

Tnothe grodual working of the material | having an enla v;:;d circumierential portion
Townwerd along the outer face of the pe- | beiween ifs ends, said enlargea "‘“‘l{)}“tmﬂ be-
inherni fange 13, the confined liquid and | ing in part ﬁjﬂmdﬂfm and cmce::trm with

op materialds subjected to only such agiiating | the awis of rotation of the shell, a shaift to 125
influences es the slipping of the shell and | which the shell 1s fized, an 1mpcr“m‘ e disk
fanze 13 past the edges of tha bladesy but | rigid with the shaft and shell and Wlﬂ iR
sines fhese surfaces RIS STK i, and sinee | the latfer, said disk having a downwardly
the relative differencs in motion belween the | extending, peripherial, annular dange, Whli.'h

gz parts iz siight, fhis :,1;_;1 ation is almost nid, | lalier is concentric wilh, and S"GLLCEd; from, 130
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iire eniniged cylhindrical pértion of the | solids from said contracted lower end of the

shell, a sleeve surrounding shid shéft, spi-

rally-arranged blades inside the shell ‘and
~ carried by said sleeve, means for giving the |
blades and shell a difierential rotary motion,

. and said blades extending upward into the
“ ¢gylindrical space between said flange and

it

-said enlarged circumferential shell portion,

~the.space behind said flange having a dis-

-

‘charge for the liquids, the Jower end of the

L .

LIS
N '

" ‘shell contracted, and the discharge for the |

shell bein

sald liqui

Witnesses:

nearer the axis of the shell than
id discharge. |
In testimony whereof I have hereunto set 15

my hand in presence of two subscribing
witnesses. |

JOHN .W. PHILLIPS.

CHArLES A. PENFIELD,
CHARLES EDELMAN,
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