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| UNITEl) STATES PATENT OFFICE. 
JOHN W. PITILLIPS, oIF SILVER CITY, NEWADA. . 

CENTRIFI) GAL SEPARATOR. 

9.5,592. Specification of Letters Patent, . at ented Jan. 4, 1910. 
Application filed April 5, 1909. Serial No. 487,842. 

To (all rhom it (1/ concern: 
Be it known that I, Joi N. W. PTILLPs, 

citizen of the United States. residing at 
Silver City, in the county of lyon and State 
of Nevada, have invented new and useful 
Inn provenients in Centri fugal Separators, of 
which the following is a specification. 
My invention relates to centrifugal sep 

arator's, and pertains especially to separato's 
of the type employing an outside retary 
conoidal shell and all insile spiral conveye, 
tlhe blades of which conveyer ha ve a differ 
ential rotary motion to discharge the solids 
at the lower end of the apparatus separate 
from the liquid which is liselarged at t lie 
top, 
The object of this invention is to devise a 

satisfactory means by which a mininu ni 
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 
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collected. : 

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- - 

Ifigure 1 is a vertical section, partly in 
elevation, of the invention. IFig. 2 is a hori 
Zontal section on the line -ie of Fig. 1. 
In this improved machine I enploy a shell 

made in two parts or sections A-2, each 
section being essentially in the form of a 
truncated come, with the upper larger end 
of the lower section A extended in cylin 
drical form, as shown at 3, a di the abutting 
ends of the shell sections being'suitably con 
nected together, as shown at 4. The shell 
is open at both top all cl bottom and is sup 
ported on a vertical shaft 5, which latter is 
mounted in suitable bearings 6 in the main 
frame of the apparatus. 
A collar 7 is keyed to the shaft and carries 

an inclined deflecting and distributi, disk 
8 which is arranged proximate to ti 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, are und 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 be per 
forated. The upper surface of the disk car 

which may be straight or curved. The func 
tion of these vanes is to force all the 
laterial, both solids and liquids, heavy and 
light, through the space around disk S into 
tle greatest diameter of the machine and 
through the area of greatest separating 
force. These webs or vanes act similarly to 
the vanes of a centrifugal pump, and force 
the afluent naterial through the stationary 
wall of wate' and solids in suspension which 
is formed at I) above and below disk 8, when 
the nauclaine is running. 
On the under side of the disk 8 is a down 

wardly extending, peripheral, cylindrical 
flange i3 which is parallel with, and spaced 
fron, the cylindrical section 3 of the shell, 
and with the interior of this flange coinci 
dent with, and in fact, locating the water 
line D. The afluent material which is fed 
in through the lepper is forced by the ac 
tion of the vanes 11 outward and over the 
edge of the plate S and down through the 
annular space between the parts 13-3 and 
driven through this imaginary barrier D, 
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and all materiai subjected to the greatest 
separating action of the machine. No ma 
terial or water can get out of the machine 
except it passes clown through this space 
between the parts 13 and 3. The clear liquid 
is strained inwardly from the space of 
greater diameter of the shell underneath and 
behind the ring 13 and discharged thence 
through the pipes 12 into the trough 14. 

All liquid 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 scrapers 
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 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 and 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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tie discharge pipes 12: the water below the 
ring usually being more or less in addy, 
owing to the operation of the blades. - 
The peripheral flange 13 om disk 8 has its 

lower edge approximately in the horizontal 
piane of the lo" er end of the cylindrica sec 
tion 3 where it joins the conical part A of 
??? and the ring 20 is disposed enough 
beicy the lover edge of the flage 13 to pro 
vide a suitable egress passage for the clari 
fied liquid from the space of greatest cen 
trifugai ation in the machine. 
The blades 15 which are spaced about two 

inches apart are given a fist pitch in the 
widest portion of the machine, the pitch 
gradually increasing as the space narrows 
to Ward the bottom of the interior of the 
shell, These blades in the present case are 
Hade to extend above the ring 20 and up 
into the cylindrical space between the parts 
133 ind 3, the upper ends of the blades being 
Suitably supported by the bracket arms 2 
which are cairied by the webs 16. It is un 
derstood that the outer shei and the parts 8 
and 13 are rigidly fixed to the shaft 5, and 
ali turn in it raison; but that, the blades 15 
have a slight, differential movement within 
and with respect to the sist and the part 
13. By the cylindrical arrangement of the 
paris 3 and 13, aid the extending &f the 
places p into this cylindrical space, the 
liquid and materiai to be separated which is 
fed into the hopper is thrown outward by 
centrifugal action and the plainping force of 
the vanes 11 against the outer shell 2, this 
liquid and naierial to be separated almost 
innediately assuming the Speed of the ma-. 
chire, so that separation soon gets under 
* r 
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it has been found necessary, in order to: 

Save the finest simes, that all" agitation of 
the miatter undergoing treatment should be 
avoided as far as possible, so as to preyent 
the finest Solids being stirred up, and which stiriring prevents their settling against 'he 
Outer side of the shell. In this present, ma 
chine, the portion of the blades 15 which ex 
tends up into the cylindrical space between 
the paris; 3 and 13, forms ceils or chambers 
in which the liquid and iristerial to be sepa 
lated is carried around, and practically all 
stiririi is action is avoided, and he finest of 
siinne: are fond to collecº on the sheil in 
the form of Solids, thence to be scraped and 

ic? gradually downward to the solids 
into the trough 22. 

gi's dial working of 
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reaches the bottom of the flange 13 it is 
practically freed of all its solids, and the 
water passes out of the machine through the 
discharge pipes 12 practically clear. This 
cylindrical arrangement of the parts 3 and 
13, with the intervening blade sections 5, 
ent invention. As the shell contracts toward 
the lower end, the pitch of the blades 15 in 
ally narrowing space. The solids which are 
scraped into the pan 22 are discharged there 
from through the outlet 23 by suitable means, 
as the scrapers 24 on the ends of the blades 
15. The discharge for the solids at the 
lower end of the machine takes place nearer 
the axis of the machine than the water-line 
i; the spiral scraper's 15, in scraping the 
Solids downward to the outlet, working the 
'solids along the space inside the Water-iine, 
thereby drying the Solids before discharging 
them, 
The two shafts 5 and 18 are operated a 

suitable differential speeds, from any suit 
able source of power, by any appropriate 
e2S. 

power-shaft provided with two bevel gears 
26-27 of different size engaging corre 
sponding gears 28-29 on the respective 
shafts i8 and 5; the pitch of these connect 
ing gears varying according to the difference 
in speed at which it is desired to drive th 
she and the conveyer blades 5. 
considered inner and outer cylindrical she is 
which cooperate with the upward extension 
of the biades to inclose a spiral tubular 
chamber which is rectangular in cross-sec 
tion, and through which chamber all of the 

and in which chambir all the separatic takes place; the outer shell forming a wall 
to the chamber, which wall has a slight dif. 
ferential motion from the blades, so that, 
at the same time that separation taites place 
t?l pr 
wyall). 
eg 
ubular chamber. 
Having this described my invention, what 
claim and desire to secure by Letters at 

ent is—— 
A centrifugal, separator comprising in 

combination a shell open at the ends and 
having an enlarged circunferentiai portion 

È weer its Ends, said en larged portion Île 
part cylindrical and concentric with 

axis Gf rotation of the shell, a shaft, 
ch, the shell is fixed, an imperiorate 

rigid with the shaft and shell and with 
the iai.e., said disk having a downwardly 
kteriding, Peripherial, annular flange, which 

iatier is concentric with, and Spaced from, 

ogression of the solids along this outer 
The main feature, however, is the 

S 
t 

creases so as to compensate for the gradu-. 

As here shown, 25 represents a 9 

in principle, the parts 13 and 3' may be 

liquid and material to be separated is forced, 

paratio in a rapidly revolving spiral 

and consequently, by the time the liquid 

constitutes the main features of this pres 
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through centrifugal action, there is a grad 
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tie eniarged cylindrical portion of the solids from said contracted lower end of the 
shell, a sleeve surrounding said 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 
???????? ?????? ??????? ?????? ? into ? Witnesses. . . Sylindrical space between said flange an 
??? enlarged circumferential shell ???????? JOHN W. PHILLIPS. 
the space behind Said flange having a dis- Witnesses: . WM 

io charge for the liquids, the lower end of the CHARLES A. PENFIELD, 
shelf contracted, and the discharge for the CHARLES EDELMAN. 

  


