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To all wlom it may concern:

Be it known that I, Jonx W, Pmnuirs,
citizen of the United States. vesiding at
Silver Cily, in the county of Lyon and State
of Nevadu, have invented new and useful
Improvements in Centrifugal Separators, of
which the following .is a specification.

My invention relatds to centrifugal sep-
arators, and pertains especially to separators
of the type employing an outside rotary

the blades of which conveyer have a differ-
ential rotary motion to discharge the solids
at the lower end of the spparatus separate
from the liquid which is discharged at {he
top.

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

going separation will take place, so that the

finer impalpable particles of solid matter or
solid matters which have apparently no
measurable dimensions will be separated and
collected. o
The invention consists of the parts and
the construction and combination of -parts

as hereinafter more fully described and |

claimed, having reference to the accompany-
ing drawings, in which— ’

I'igure 1 is a vertical section, partly in
elevation, of the invention. Tig. 2 is a hori-
zontal section on the line e of IFig. 1.

In this improved machine I employ a shell
made in two parts or sections A—2, each

section being. essentially in the {form of a

truncated cone, with the upper Iarger end
of the Jower section A extended in cylin-
drical form, as shown at 8, and:the abutting
ends of the shell sections being’suitably con-
nected together, as shown at 4. The shell
is open at both top aund bottom and is sup-
ported on.a vertical shaft 5, which latter is
mounted in suitable beavings ¢ in the main
frame of the apparatus. o

A collar 7 is keyed to the shaft and carries
an inclined deflecting and distributi-.~ disk
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, areund and through which all of
the liquid and matter to be acted on passes.
The disk 8 constitutes the floor of the re-
ceiving hopper, and should not bhe per-
forated. The upper surface of the disk car-

which may be straight or curved.  The fune-

tion of these vanes 1! is to ferce all the -

materinl, both solids and liquids, heavy and
light, through the space around disk 8 into
ther greatest diameter of (Lhe machine and
through the area of greatest separating
force.  These webs or vanes act similarly o
the vanes of a centrifugal pump, and force
the aflluent material through the stationary

7 Fwall of water and solids in suspension which
conoidal shell and an inside spiral conveyer,

is formed at I above aud below disk &, when
the machine is running. _

Ou the under side of the disk 8 is a down-
wardly extending, peripheral, eylindrical
flange i3 which is parallel with, and spaced
from, the cylindrical section 3 of the shell,
and with the interior of this flange coinei-
dent with, and in facl, locating the water-
line D. ~The affluent material which is fed
in through the hepper is forced Ly the ac-
tion of the vanes 11 outward and over the
edge of the plate 8 and down through the
annular space between the parts 13-—3 and
driven through {his imaginary barrier D,
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and all materiai subjected to the greatest

separaling action of the machine. No ma-
terinl or water ean get out of the machine
excepl it passes down throuch this space
between the parts 13 and 3. The clear liquid
is “strained inwardly from the space of
ereater diameter of the shell underncath and
behind the ring 13 and discharged thence
through the pipes 12 into the trough 14,

AN Dquid before it can be discharged

from the machine must pass first through

the area of greatest separating force in the

machine, and then strain back to the outlets
12 against centrifugal force. In doing so
the liquids are thereby separated from the
solids, which latter are thrown against the
casing 2 and removed by the spiral serapers
15. "These spiral blades or scrapers 15 are
fixed to the radially dispesed 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 shaft 5; the two shafts 5 and 18 having
motion in the same direction, but at slightly
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 8 «nd ring 20 inclosing a
space which opens outward to the shell for
the reception of the separated liquid. The

ring 20 prevents the liquid which passes be-

ries a number of radial webs or vanes 11 low it from rushing upward and out through
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and consequently, Ly the time the hquld'
reaches the bottom’ of 'the flange 13 if Is

slade practically freed of all its sohds, and the
ot dlsk 8 has its | water passes out of the machine thI’O‘JQ‘l the

T h0 perir pHer flang

7

» lower edge @m ximatel y in the horizontal | discharge pipes 12 practxcally clear. This .,

° plane of the 10“ 7 nd fthe wdrical sec- cylindr feal arra angement of the paz’u 3 end
1ios ' part A of |13, with the mtﬂr\/emng blade sections 15,
the el enough constitutes the main features of this pres-

o3t / flange 13 to pro- | ent invention. Asthe shell contracts toward
suitable egress passage i" r the clari- | the lower end, the pitch of the blades 15 in- g
quid from the space of greatest cen- | creases so as %o compensate for the gra du-.
action in the machine, o ally nau‘owmg space. The solids which ar
des 15 which are spaced about two | scraped into the pan 22 are discharged therﬂ-
S apart are given a 11‘3 piteh in the | from through the ontlet 23 by suitable means,
est portion of the machine, the pitch | as the serapers 24 on the ends of the blades g4
'uﬁlly increasing as the space narrows | 15. The discharge for the solids' at the =
rd the botiom of ‘the interior of the | lower end of the machine takés place nearer
i1 ’1 hese bl adeg in the present case are | the axis of the machine than the water-line
1de to extend above the ring 20 and up D; the spiral scrapers 15, in scraping the
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20 into the yjmdrxc(xl gpace between the parts |, solids downward to the outlet working the zj
12 and 3, the upper ends of the blades beihg | solids along the space inside the water- iine,
suitabiy m‘pporfeu by the bracket arms o1 thereby drympf the solids before discharging
which are carried by the wehs 16. It is un- | them,

derstocd tmt the OLtET sheil and the parts 8| - The two shafts 5 and 18 are operated at-
e sidly fixed to the shaft 5, and | suitable differential speeds, from any suit- o4
]1""} in unison; but that the blades 15 | able source of powery by any appropriate
slight differential mevement within | means. As here shown, 25 represents a
respect fo the sheil and the part | power- shaft provided with two bevel gears
he cylindric 133’rariug'qe‘1t oi the | 26—27 of different size . engaging corre-
nd 13, and the c‘?t.,“:hnfr £ the | sponding gears 2829 on the espe(ﬁ:wn 9

“ua this cylindrical space, the | shafis 18 and 5; the pitch of these connect-

¢ { br‘ separated which is | ing gears Varylng according to the h;ﬁerumo
s thrown ouﬁ vard bv, in spe2ed a4 which it is desired o drive u,he
nd the pumping force of | shell and the conveyer blades 15,
gainst the outer shell 2, this| In principle, the parts 13 and 3'may be jg0
liguid and material f¢ be separated u_imoa’c considered inner and outer cylindri ca} shells
imumediately assuming the speed of the m which cpbperate with the up*v‘u‘d extension
chine, so that separation soon gets und@r of the biades to inclose a spiral tubular

: nhamhﬂr which is rectangular in cross-sgc-

i 01“&@1:‘ to | tion, and through which chamber ail of the 155
a itation of | liqud and material to he separateki is forced,
¢ should be | and in ‘which cn‘zmbmr_ all the separatmn
to prevent takes pléce; the outer/thell forming a wall

30 DAris 3

bmdcs up

&n

> stirred up, and which'| to the clia mber which wall has & slight dif-
43 stirring crmcnt ihe*r ttling sgainsf 't’w ‘ferential motion from the blades, ‘so that 130

se
outer side of the shell. In this present ma- | at the same time that separation takes place
chine, the portion of the biades 15 which ex- thrm 1gh centr fugul action, there is'a frmd .
m‘f% up into the cylindrical space between | ual progression of the solids along this outer
and 18, forms cells or chambes wall, ”‘h4= main fefﬁture, howe ver, is the ‘
: separation in a rapidly revolvm«v spiral 115
tubular chamber.
Having thus described my invention, what
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found to w? ecL ‘on ths I cia}m and desire to secure by Letters Pat-
solids, ,hmz to be sers
55 dually downward to the ::ouqs A contriiuga‘ geparator comprising in 1zo
into the trough %

ombiration a shell" open at the ends and
having an enlarged circumferential portion
its ends, s, said enlarged portion be-
¢ eylindrical and concentr m with
tiux of ithe shell, g shaft to 125
fized, an iroperforate disk
mit and shell and within
lisk having a downwardly
em:ﬂ,annuh flange, wnah
- i concentr ¢ with, snd smtced from, 138
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945,603 B | o

tihe enianrged cylindrical pértion of the | solids from said contracted lower end of the
shell, a sleeve surrounding shid shaft, spi- | shell being nearer the axis of the shell than
_rally-arranged blades inside the shell -and | said liquid discharge. ‘
carried by said sleeve, means for giving the | In testimony whereof I have hereunto set 15
5 blades and shell a differential rotary motion, | my hand in presence of two subscribing
. and said blades extending upward into the | witnesses. . . : : '

' ¢ylindrical ‘space between said flange and . :
~said enlarged circumferential shell portion, | . : JQHN ‘W. PHILLIPS.
_+the space behind said flange having a dis- Witnesses: ‘
10 ‘charge for the liquids, the lower end of the Cuaruis A. PENFIELD,

‘shell cofitracted; and the discharge for the CuARLES EDELMAN,



