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UNITED STATES

PatenT OFFICE.

 JONATHAN EVANS, OF PHILADELPHIA, PENNSYLVANTA, ASSIGNOR OF ONE-
HALF TO DAVID H. BURRELL, OF LITTLE FALLS, NEW YORK.

CENTRIFUGAL LIQUID-SEPARATOR.

SPECIFICATION forming part of Letters Patent No. 347,702, dated August 17, 1886,
A_pplicatioﬁ filed October 16, 1885, Serial No. 120,100, (No model.)

To all whom it may concern:

Be it known that I, JONATHAN JBVANS, of
thecity of Philadelphia, in the county of Phila-
delphia and State of Pennsylvania, have in-
vented new and useful Improvements in Cen-
trifugal Liquid - Separators, of which the fol-
lowing isa specification.

This invention relates to an improvement

“in that class of centrifugal separators which
are employed for separating compound liquids
into their constituentliquids of different densi-
ties or gravities.

The object of this invention is the construc-
tion of a machine by which aliquid composed
of three or more component liquids of .differ-
ent gravities can be separated by a econtinuous
operation into its component parts, each pro-
duct of the separation being discharged sepa-
rately and continuously from the separator.

Myinvention consists to this end of the im-
provements in the construetion of the sepa-
rator,which will be hereinafter fully set forth,
and pointed out in the claims.

In the accompanying drawings, consisting
of two sheets, Iigure 1 represents a vertical
section of my improved separator mounted
upon a vertical spindle. TFig. 2 is a horizon-
tal section on line x 2, Fig. 1. TFigs. 8, 4,and
5 are vertical sections showing modified con-
struetions of my improved separator. Fig. 6
is a vertical section showing aseparator of the
construction represented in Fig. 5 mounted
upon ahorizontal shaft. Fig. 7isa fragment-
ary vertical section of a separator adapted to
separate a compound liguid into four com-
ponent liquids.

Like letters of reference refer to like parts
in the several figures.

A represents theseparating-drum provided
with an upwardly - tapering outer wall, a,
mounted upon a vertical spindle, b, which is
rapidly rotated by a belt running around a
pulley, B, or other suitable means.

U’ represents the stationary base of the sepa-
rator, and »* the stationary case resting on
“the base ¥’ and inclosing the drum A.

¢ represents the bottom of the drum, and C
its central hub, which is secured to the spin-
dle b. '

D is an annular collecting-chamber for the 50
heavy material, arranged below the bottom ¢,
and secured to the lower portion of the drum.
This chamber ecommunicates with the large
end of the tapering drum by openings d,
formed in the bottom ¢, closely to the outer 55
wall of the drum.

d’ is a skimming-pipe, which is secured to
the stationary frame or casing of the machine,
and which projeets with its bent receiving
end into the annular chamber D, so as to re- 6o

.move the material therefrom.

e is an annular flange secured to the upper
contracted end of the drum and projecting in-
wardly therefrom. ’

E represents upright wings or blades se- 65
cured to the interior of the drum and extend-

-ing from the bottom ¢ to the top flange, e.

These wings do not extend to the outer wall,
A, at the enlarged end of the drum, but leave

‘spaces ¢’ between their outer edges and the 7o
:wall of the drum at the enlarged end thereof,
which spaces permit the heaviest material to

distribute or equalize itself over the innersur-

Tface of the outer wall of the drum, in the en-

larged portion thereof.

75
F is an annular collecting-chamber for the

liquid of medium gravity, secured to the up-

per contracted end-of the drum above the top
flange, ¢, and communicating with the inte-
rior of the drum by openings f, formed in the
top flange, ¢, closely to the outer wall of the
drum.

f’is a skimiming-pipe secured to the sta-
tionary frame or case of the machine, and pro-
jecting with its bent receiving end into the
annular chamber ¥, toremove the liquid there-
from. gisa similar skimming-pipe project-
ing with its bent receiving end below the top
flange, ¢, into the body of the drum in the
proper position to remove the lightest liquid.
The upper ends of the wings E are notched on
their inner sides, as shown at %, to clear the
‘pipe g. . L

I represents the feed-pipe, which depends
into thebody of the drum and terminates near
the bottom thereof on one side of the central
hub. :
Theimproved machine, constructed as here-

8o

85

g0

95

s

.




10

5

20

25

30

40

45

50

55

6o

65

2 347,702

inbefore explained, is adapted to Separate a
compound liquid into three liquids of differ-
ent densities. It is adapted, for instanee; for
separating the wool-bath or svool-scouringsinto
its three component liquids, consisting of the
wool grease or oil, whiehis the lightest ingre-
dient, thewashing solution, which is the next
hdaviest ingredient; and the semi-liquid ‘ini-
puritiés, which constitute the heaviest ingre-
dient, - The wool bathior scourings is fed into
the rapidly-rotating drum: through' the feed-
pipe T, and is driven by the centrifugal force
againstthe outer swall of thedrum..  Under the
influence of the centrifugal foree the constitu-
ent parts of the wool-bath are separated, and
arrange theniselvesinthree distinet coneentrie
layers or strata against the outer:wall of the
drum, as indicated in IFig. 1. Theouterlayer,
I, issemi-liquid, and isicomposed of the heavy
semidiquid impurities with an admixture of
the solution. : This material/is forced: by tlie
inelined: outer wall of ‘the idrum: through the
discharge-openings d into the lower receiving-
chamber; D, from which it is removed by the
skimniing-pipe &. ' The next inner layer, L
is'eomposed of  the washing solution, and es:
capes through' the discharge-openings: f into
the wpper dollecting:ehamber, T, from whicli it
isiremoved by the skimming:pipe 7. Thein:
nermostlayer, M, is composed of thewool oilior
grease, andiis removed from the drum by the
skimming-pipeg.  The skimming+pipe g and
the openings f and d constitute the three pas-
sages throngh whieh 'the ‘three: products: of
theseparation escapefromtheseparating-drum
proper, and these three: passages: are located
at different distances from the axis of rotation,
corresponding with the three concenfric lay-
ers of the separated component liquids, while

the mouths of the skimming-pipes constitute

thefinal discharges, and are arranged at nearly
the same distance from the axis of rotation.
In this manner the compound liquid fed into
the drum is separated by centrifugal foree into
three component liquids, and the three pro-
duets of the separation are discharged continu-
ously from the drum.

In the same manner the machine may be
used for separating crude starch from the
gluten and other impurities, and for various
other purposes.

In the modificd construection represented in
Fig. 3 a deflecting-plate or false bottom, m, is
arranged in the dram above the bottom ¢, and
the discharge-openings for the heaviest mate-
rial (marked ' in this fignre) are arranged at
the outer edge of this deflecting-plate. The
feed-pipe I delivers the liquid to be separated
upon this deflecting-plate, and the skimming-
pipe for the discharge of the heaviest ma-
terial (marked @ in this figure) enters the
spaee 1’ between the deflecting-plate and the
bottom, which space performs the function of
the collecting-chamber D in the construction
represented in Fig. 1.

Tn the censtruction represented in Fig. 4

-

the heavy liquid is diseharged from the space
hetween the  deflecting-plate mi and: the: bot-
tom ‘¢ by overflowing through openings 2 in
the botton.

In the: construction represented in Fig. 5
the drum is enlarged: npwardly, and the: col-
lecting-chambers for the heaviest materialand
the material of niedinm gravity are ‘both.ar:
ranged at the upper end of the: drum, and
marked; respectively, D*and F?in this figure,
The ehamber 1 is arranged; above: the; top
flange, ¢, and .the chamber T is: formed be-
tween the top flange and an.annular plate, o,
secured ‘in the drum below the top flange.

Tn the construetion : represented in I'ig. 6
the drom, having both collecting-chambers D?
and T at its enlarged end, is:monnted upon a
horizontal shaft.

In the construction represented in; Iig.. 7
the drum is provided with; four separate dis-
charges for discharging four separated com-
ponent: liguids continuously. « Ifor this pur-
pose the drum ig provided with three annular
collecting-ehambers, DY I7; and I, which re-
ceive the separated liquids at: different dis-
tances from the axis of rotation corresponding
with thethree outer conceniric layers of the
separated component lignids, and from which
the: liquids are :eontinunously :discharged. by
suitable skimming-pipes, @ f° %  The light-
est liguid is ' discharged by the skimming-pipe
g, which: opens in ithe innermost;layerin the
body: of the dram. )

The receiving ends of the skimming-pipes
may be made tapering; or .spoon-shaped, as
may: be preferred.

When the liquid fed into the separator is
variablein its composition—for instance,when
it contains more heavy material at one time
than another—the diseharge of the heavy ma-
terial is intermittent and oceurs when a suf-
ficient layer of héavy material has been sepa-
rated.

Tt is obvious that the chambers I’ D* DY
which receive the heaviest material, in the
modified constructions represented in Tigs. 3,
5, 6, and 7 are the equivalents of the chamber
D, represented in Fig. 1, and that the chambers
T and I which receive the liquid of medium
gravity in the modified constructions repre-
sented in Figs. 4, 5, and 6, are the equivalents
of the chamber F, which receives the liquid
of medium gravity in the construetions rep-
resented in Figs. 1, 2, 3, and 4; also, that the
skimming-pipes which remove the liquid from
equivalent chambers in the several construe-
tions perform the same functions in each con-
struction and are equivalents of each other.

T claim as my invention—

1. The combination, withaseparating-drum,
of an annular plate secured to the drum and
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forming a chamber, D, which receives the -

heavy material therefrom, an annular plate
secured to the drum and forming a chamber,
F, which receives the material of medium
gravity therefrom, and stationary discharges
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through which the three separated liquids are
automatically removed from the drum and its
chambers D and F, substantially as set forth.

2. The combination, with aseparating-drum,
of an annular plate secured to the drum and
forming a chamber, D, which receives the
heavy material therefrom, and a skimming-
pipe, d, entering the chamber D, an annular
plate secured to the drum and forming a cham-
ber, I, which receives the material of medium
gravity therefrom, and a skimming-pipe, f,
entering the chamber ¥, and a skimming-pipe,
g, through which the light material is dis-
charged from the drum, substantially as set
forth.

3. The combination, with the separating-
drum having a tapering outer wall, of an an-

nular plate secured to the drum, hear the large
end thereof, and forming a chamber which re:
ceives the heaviest material from the large 20
end of the drum, an annular plate secured to
thedrum, near the small end thereof, and form-
ing a chamber which receives the material of
medium gravity from the small end of the
dram, and a skimming-pipe whereby thelight- 25
est material is removed from the drum, sub-
stantially as set forth. . .

‘Witness my hand this 16th day of Septem-
ber, 1885.

JONATHAN EVANS.

Witnesses:
DARRACH CLEAVER,
R. G. KEEs.



