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_"'19 all wham it may concern: . -- o
- Be it known that I, Joux WarNE PrrL-
- LIp8, citizen of the. Umted States, residing |
at Silver City, in the county of Lyon and -
5 State of Nemd& have ‘invented new and’
i usetul Improvements in Centrifugal Sepa-.
.7 .rators, of which the followmg 1S & spemﬁca- :
i -thIl . s
My uwentlon relates to centrlfugal sepa- |
rators, and ‘pertains especlally to a separator.
of . this. type which is designed for mining.
and metallurglca,l purposes, breweries, sugar
~and oil refineries; and any uses where it 18,

" desired- to separa,te solids from liquids.
19

. be of simple construction, easy to operate,
o of maximum capaelty, practzcal and dura-

20

pe(,uha,r design - and- mode of ‘operation

whereby every bit of the material under-|
going concentration or separatlon must pass

outward first into and through .a zone.-of

25

" maximum centrifuging’ force, .the liquids
being strained backward agam through the
zone of greatest energy to-a pomt of dlS—"-

(,harge separate from the solids.’

L rapidly bringing the material to:the same

- 39,

speed of revelution as the p‘m a,nd btlu 1101: |
~ -interfete ‘with separation.
. The invention ‘consists. of the parts a,nd

- the construction and . combination of parts' “must by the forcing action of these webs or

vanes'11, and because of the construction of
‘the machme be.driven through this barrier

as hereinafter. more: fully. described and |
claimed, havmg reference to. the a,ccompany-';

o mg drawmgs in which--

"of a

at 3..

" Figure.l is a central vertlcal sectmn of my.ff;' "
B '-(,entrlfuo*al se arator F1g 218 4 sectlon on-l.'

line X-——-X of Fig. 1

All this will be more partlcula,rly ex'plamed
hereinafter:

“The object of the présent invention is- to
“provide. a centrifugal separator which shall

In' the embodnnent of my mventmn, I
~ construct -a ‘shell made in two parts or sec:" |
tions. A and 2. Each section is in the form, | -
“truncated- cone, with thé bases-of the
two comcal sections smtably secured together-|
The' shell. -so. constructed . is’ open at:

‘both-tep and bottom, and the area ‘proximate

to ‘the union 3 of the sections constitutes a|’s
~ bulge in- the .shell between its ends; where |

- concentration: and. separation - take
B0

water-lihe.

“ward from the greater diameter of tlie shell
100

place,.

gerves to support the shell upon said shaft.

The disk 8 does.not extend to.the shell,
‘there being .a space- 12 left between them all
the way around; through which every
| of the material t0 be separated passes.

' Gi the &pparatus, a collar 7 bemg keyed ‘to_ .
the ghaft 4 'and earrying an inclined disk 8

bit
The.
7| disk 8 constitutes the floor of the recelving -
‘hopper, and should not be perforated.  All ~
that ‘part of the- machme above the disk 8 .

]'constltutes the receiving hopper 10.- The
upper surface of disk 8 carries a number of
| radial webs or vanes 11 which may be.either -
"] straight or. curved. The. function of these
‘vanes 11 is to force all the material, both ~

60

65

solids, and liquids; ‘hedvy and light, through -

the space around. disk 8 into .the greatest

"
N |- diameter of the -machine; thereby forcing
"' ble: and: especmlly 0. provide a machine of

all. material through the area’ of greatestl__'f‘:'

separating force.

11111

The affluent material,
all

plate. 8.

flow up alo:ng it and out-of the machine,

{-D, and. all ‘material subjected to. the greatest
.Separatmu action of the machine. -
I*terial can get out of the machine without. it
i passes. amund the outer.edge of this disk 8
| “whach. conqtltutes the bottom of the hopper )

No ma-

“space- 10,

" On the lowe1 csﬁ fflce of dlSk 8 1s a comcal

is on the water- lme ‘D
The- aﬁiuent hqmds strained in-

([)111 ovei the lower edge of the conical ring

and ¢ollect unde‘r dlsk 8, to be discharged

"rhr(}ugh the ‘pipes 13 Whlch tap the space

| behind :the ring C. All the liquid before it
‘This shell 1s supported upon a’

- vertical shaft 4; which latter 15 supported. in,

can be discharged. from the ma,chlne, must

- pass first thr ouoh the area of greatest sepa-

suitable bearums o——6 m ‘the main frame B | 1¢1t1110 fOIC:L n the machmu, and then 1t

parallel
to the axis and extendmg both above and
| below the’
-instead of being: drawn up. against this
D of ligind -and material and allowed to.

These webs or vanes 11
act similarly to the vanes of a centrifugal
- pump,:pumping the affluent material through
the stationary wall of water and solids in
.suspension which is formed at D above and
“below disk 8, when the machine i& running;
the line D bemg 001n01dent with the mouth o

| of the hqmd outlet. pipes 18 .and
- . Arnother object is.to provlde & mea,ns for-"
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_ 11werted frustum C, the lower edge of which
in fact, locates the
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must strain back to- the outlets 18 qoainst'

centrifuecal Tforce. In- domo“ so the hamds

are thorgby separated -from the solids, which

Jatter are thrown against the casing 2 and

5 zemf:aved by the scrapers i4. To increase

this aetion on the liquids on thelr inwand
return, counter to the centrifuging force, a
“number of plates ¢ are placed on the under

side of disk 8, 111 the outer ano*le between

10 the outside edﬂ*e of disk 8 and ring €, but
- not so as to 111terte1e with the scrapers 14

Whlch work ‘between the 1:)1‘1te<3 ¢ and the

casing. = The liguid in passing out of the
ma,chme has to pass between these radial
5 “plates (which are spaced about 2 inches
apart): In doing so any solids that the
liquid may still carry, are thrown aoainst
the casing by these plates, where they are

removed by the scrapers. Another object of |
20 the plates 11 and ¢ is to so accelerate the

whirling action of the liquid and bring it
rapidly to and malntain 1t at the same Speed

as the casing. Since the shell, the hopper

10, the disk 8, vanes 11 and ¢ and ring C,
5 revolve in umson the material takes up ) the
speed of the mhchme almost jmmediately
without splash or commotion, and conse-
quently a separation begins more mpldly
and continues more atlsfa,ctomly and ef
30 ciently than where the hquid and materml

is free to slip around inside the machine.
The outward and downward flare of the up-

per section A causes the material to travel
down to the line of union with the section 2,

35 and through the annular space 12 between
the outer rim of the disk 8 and the adjacent
meeting edges of the sections A and 2. The
tubes 13 dl&ChElI‘OG at the top into the annu-

- lar stationary trouoh 14*. The solids are
40 made to travel downward to the point of
‘discharge at the lower end of the apparatus

by the conjoint action of the spiral blades or

~serapers 14 with the inside of the section 2.

¢ These- spiral blades 14 are fixed to the
45 radially disposed webs 15, which latter are
carried by a hub 157 Secured to the sleeve or
hollow shaft 16 rotatable upon suitable
‘bearings 17—18 about the shell shaft 4; the
* shaft LL and the sleeve or hollow Sh‘ltt 16
50 - having motion in the same dlrectlon but at
different rates of speed.

To the top of the suppmtmﬂ* webs 15 18

fixed a ring 19, suitably pﬂced from the
disk 8 above. The disk 8 and ring 19 in-

55 close a space opening outward to the shell

for the reception of the separated liquid,
which 1s drawn off through the pipe or
pipes 13 carried by the shell. The ring. 19

prevents the liquid which passes below it

60 from rushing upward and out through the
discharge pipes 13; this water benea,th the
ring usually bemg muddy, owing to the
d“lt‘tthH caused by the blades 14 in scrap-

ing the solids through the water-line D.

—

37 G

- lower mudﬂ*} lgurd from the cleat sepa-
. K
rated liguid above, and deflects the mua-
“died or partially separated liguid agam inte

al area of greater cent rfugal aetior around

the shell. ,,
The bearings lt—-——le for the hollow shaft

16, are lubricated from the top of the main

shatt through the o1l passage 20.

Below the shell and hub 15" 1s an annulay
catch pan 21 into which the solids are de-
livered by the smial serapers L4, -This pan
has an outlet 22 at one side, through which

the solids collected in the pan are delivered

by the scrapers 23 at the lower ends of the
radial scraper conveyers 14. Just above the

“opening 22 1s a radial deflecting lip 25, to

insure the downward discharge ol the solids

into any suitable receptacle TDeneath. The

dlSCh‘lI‘D‘e for the solids at the lower end

‘takes place nearcr the axis of the nhmhlm
than the water-line D or discharge pipes 18.
- If this were not the case the hquld would

come out with the solids and the discharge

{or the solids would locate the water- line
instead of the pipes 13. The spiral scrapers

or blades in scraping the solids downward
to the outlet, work the solids along a space

1nside the Watel line; the solids bunﬂ dried.

by centrifugal iome before discharge; the

water or hquld passing back up mto the o
‘mflchme being another cause for making the

liquid muddy below the ring 19.

By making the dlSCthl‘ﬂL for the solids
nearer the axis of the machine, it is 1N POS-
sible for the liquid to be dl%Clldl”‘{'d with
them, unless the machine is ovuled and
pipes 13 not large enough to carry the hqmd
fed. I .also gain, as above F;.(ated the ad-

_mnt*we of dlymo the solids after Lhw A1'0

%pamtud from the liquid by centrifugal
action before they are expellcd from {he
machine.

The space between the disk 8 and ying 19
forms a protected space ov chamber for the
separated hquid proximate to the greatest
diameter of the shell. Con&equmtlv, all the
liguid reaching this space must pass through
areas of or eatest centrifugal energy, and the
liquid which passes out 1hmunh the pipes
13 1s practically clear hiquid.

Both shaft 4 and shaft 16 are driven {from
a shaft 26 by respective gearing connections
27—28; the shaft 26 bemn* o1ven constant
motion ihl ough ‘Lppl()pl]_dte connectlon with
any sultable source of power. ‘The pitch of
the respective gears 27—28 varies more or

less, according to the difference 1 speed at
‘which it is desired to drive the shell and the

conveyer blades 14; as manifesf]y 1t 1S neces-
sary that the conveyers operate at a slightly
oreater or slightly slower speced than the
shell, 1n order to secure the downward move-
ment of the solids 1in the shell.

In practice, the operation of the device is

65 Rmcf 19 operates, however, to separate this | as follows: The shell and blades are nmdu
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T, and thence passes. downward along the

10

- the lower section 2. Passing through the
‘annular space 12, the separated liquid collects

15

~and disk 8,-it is made to work its wai

- solids that collect on the inside of the upper
- shell A are drawn into the angle formed by |
the meeting slopes of ‘the two sections, and
this angle 1s kept clean by the upper sections |
- of the spiral blades 14, which latter extend
- ‘a little above the angle, and scrape down the |
~ whole lower surface of the portion 2 of the

25

30

- through the outlet 22 by the scrapers 23. =
.~ When the machine is in operation, the in- -
feed of the material is so regulated that the |
‘material and’liquid will fill an annular space |
~ which. is substantially triangular in section,

35

. substantially in line with the discharge pipes
13, -and which- base line is the aforesaid
water-line D. ~The solids are scraped di- |
rectly out of the ‘machine and discharged |
- downwardly beneath. and - at ‘the opposite.
~end of the machine from the liquid, thére |

~ being '

40
45
B0

- 9D

. waist portion of the-shell by ‘centrifugal |
.~ force alone. " However, the rapid rotation |
- of the shell, and the corresponding’ differen-
- -tial motion given to the scrapers 14, together |
~with the infeed of fresh material at the ‘top,
-~ and the forcing’ or pumping afforded by the
- vanes 11, cause the final separation of the |

~.solids from the liquids at opposite ends of
- the apparatus. - No solids can pass out with'|
the water, since in order to do so they would

60

85

through the opening at the upper end of
~ the hopper space 10, and .is prevented from

by the disk 8. It is thereupon thrown to the

thence to be discharged through the pipes

~has an outlet 14’. " In the passing of the

~that 1t becomes freed of the solid matter in-

the apparatus. - SRR
" By thisapparatus it is apparent that there |
- 1s only a single shell, open at both ends, and |

~ expanded at any suitable point between its |
- ends to form a separating

824,
terial to be treated is allowed .to flow in

passing directly down through the machine
sides by centrifugal force, aided by the vanes
inclined surface of the upper section A until

1t meets the oppositely inclined surface of

in the space between the disk 8 and ring 19,

376

~to revolve at high rates of speed. . The ma- | have to be drawn through the machine

~against centrifugal force. |
Having thus described my invention, what

1. claym and

Patent 1s—

1. In a centrifugal separator, the conibi-

~nation of a rotatable shell open at the ends
and having an enlarged circumferential por-

' tion between its ends, a shaft to which the

shell 1s fixed, spirally arranged blades inside
the shell, means for giving the shell and the

blades a differential rotary niotion to dis-
' charge the solids at the lower end of the

13 into the annular trough 142, which lafter -
liquid into the space between the ring 19
through portions of the greatest energy, so

reaching the outlet to the tubes 18. All the

shell. These spiral conveyers 14 carry the

solids down into_the pan 91, from whence |

they are -discharged from the machine

with the inner vertical base of the triangle

0 transverse projections or. bottom to

o

material’ would be*held in' this expanded

| ing portion through |
which all the material, both solids and:
- hquids, must pass. It is in this expanded-
~ portion that.all the material normally tends |
~to collect, and were it not for the action of
the scrapers 14, and pumping vanes 11, the

“the shell and fixed to the shaft, and having

‘its outer edge proximate to the greatest

diameter of the shell, said disk being sep-
‘arated from the shell to provide an opening
tor the passage of all the material fed in

from above and through which opening all

~the material must pass, the space below said
disk having a discharge for the liquids ex-
tending above the disk and exterior to the
.Sh-EH.l- o - I
2. A centrifugal separator comprising a

spirally arranged blades inside the shell,
means for giving the blades and the shell a
differential rotary -motion, an imperforate

shell open at the ends and having an en- :
larged circumferential portion between its =~
‘ends, a shaft to which the shell is fixed, -

desire to secure by Letters

apparatus, and an imperforate disk within
80

85
90

95

disk rigid with the shaft and shell and

within the latter and having its outer edge .

‘shell and separated therefrom to provide an

proximate to the greatest diameter. of the -
100

opening around which all the matérial fed
into the apparatus above the dis'}zchnust pass,

and the space below the disk having a liquid

discharge separate from the discharge of the

solids. S
3. A centrifugal separator comprising a
-shell open at the ends and having an en-

ends, a shaft to which ‘the shell is fixed,
spirally arranged blades inside the shell,

proximate to the greatest diameter of the

larged circumferential portion between its

means tor giving the blades and the shell a.
~differeritial rotary motion, an imperforate
disk rigid with the shaft and shell and
‘within the latter and having its outer edge

105
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shell and separated therefrom to provide an |
opening around which all the material fed

into the apparatus above the disk must pass,

the space below the disk having a liquid dis-

charge separate from the discharge of the
~solids, and said disk provided with rotary

vanes. C
4. A centrifugal separator comprising a
shell open at the ends and having an en-

larged circumferential portion between its

ends, a shaft to which the shell is fixed,

‘means for giving the blades and the shell a

differential rotary motion, an imperforate

spirally arranged blades inside the shell,

120

125

- disk ‘rigid with the shatt and shell and 130
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“within {Ke latter and having its outer edge

proximate to the greatest diameter of the
shell and separated therefrom to provide an

opening around which all the 'material fed
“into the apparatus above the disk must pass,
the space below the disk having a liquid dis- |

charge separate from the discharge of the
solids, said disk having radial vanes on 1its

under side between the scrapers and the

924,376

| shaft, and .a- conical ring behind the said 10

vanes and inclosing said liquid discharge.

In testimony whereof I have hereunto set
my hand in ‘presence of two subscribing
witnesses. .

' JOHN WARNE PHILLIPS

. Witnesses:

C. E. MACE,

'ERANK P. LANGAN.
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