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- said vessel by the action of centrifugal force
due to said rotation and permitting tne liquid
to escape; second, removing said sehd from

20
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To all whom it ma J CONCErn

Beitknownthat I,JOBENJ OSEPH BERRIGAN |
of Hast Orange, Essex county, New Jersey,-
have invented anewand useful Improvement
in Processes of Centrifugal Extraction, of

which the following is a speelﬁeatlon
My invention relates to the art of separat-
ing the solid constituent from a fluid mass of

combmed solid and liguid constituents, which |
consists in first depesmmn' the solid from the
mass introduced into a rotating vessel npon

a definite area of the internal peuphery of

said place of depemt and conveying it over-a

substantially dry by said centrifugal force,
whereby said solid isfurther freed from mois-
ture, and, third, causing said. solid to be
ejected in substantially dry condition by the
action of said centrifugal force. -

In the accompanying drawings, IKigures 1

~and 2 are diagrams intended to illustrate my
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aforesald process.
of a machine in whleh my said process may

be carriedinto effect, made.on the line 11 of-'

Fig. 4. Fig. 41sa plen view.

Slmller eherecters of reference 1ndleete hke
perte

The standard 3 of the machine is pr ofor ably
cast in one piece with-the cup 4. In saidcup
isadrum 9, supported on the hollow shaft 6,
which eheft is rotated by any suitable meene
and passes through the gland 44 in the upper
portion of said sta,uderd In the drum 5 is

eccentrically placed the receptacle 8, elosed'-

above by the cover 9; having a ﬂenﬂ'e 10 in-

ternally threaded to engage with the drum

periphery. In the cover 9 is a flanged plug
12, which supports the inlet-conduit 13,
low the conduit 13 and secured on the under
side of the cover by the screws 14 is a plate
15, in which are formed channels 16, Fig. 4.

In the wall of receptacle 8 is an opemnw 18,

which communicates through the taperlnﬂ'
conduit 19, formed on the pla,te 20, with the
opening 21 in the wall of the drum. The
openings 18 and 21 and conduit 19 together
form an outlet for the escape of the sepa-
rated solid material in the manner hereinafter
to be described. o

Fig. 3is a vertical section

Be-

tacle 8.-

‘uid escapes into the pan and thence out of
‘the machine through the short pipe 30.

| W1t111u the cup 4 is a pan 27, hevinﬂ' a hori--
zontal partition 29, ‘which is open at-its mid-
Lnbeunn' the pan 27 is a short

dle portion.
pipe 26, which communicates with the recep-
Throagh this pipe the separated lig-

The
short pipe 31 in the cup 4 is a drain- plpe for
said cup. |

3218 a eyhndel pwoted in the reeepteele 8
and plate 15and provided with arms 33, which'
carry |
37 is a solid shaft disposed within the shaft
Motion
from this shaft is imparted to the eylmder 32

by means of the gears 35 and 360.
portion of said internal periphery rendered |

at their ends scraper-blades 34.
6 and rotated by any suitable means.

‘When the
cylinder 52 1s roteted the scraper-blades 34

“engage with the solid material deposited on

the inner periphery of receptacle 8 and carry
it to the outlet 18 in the manner he1emefte1
described. -

In the wall of leeepteele 8 are Opemnn's 48

and 49, which establish liguid communication

between the interior of said receptacle and
that of drum 5. -

Having now descmbed the const ructlon of
one speclﬁc apparatus in which I may carry

my process into effect, I will now explain the

prmclple on which that procéss depends and

‘the various steps by which it is performed,
referring for convenience to the 1llustret,1v 0.

dlaﬂ'rems, Figs. 1 and 2.

Fig. 1 showsin plan a circular veseeli-—suehii‘ ;
asthe drum 5, for example—rotating on a cen-;
tral axis 6 and without internal partitions or-

chambers. If a liguid is placed in such a ro-

tating drum, it will form, through the action

- 90
If a combined

of eent1 1fuga,1 force, aring in contect with the
inner periphery of the dram.’
liquid and solid be introduced, then the solid
(if heavier than the liquid) will form a ring,

as a, against the periphery, while. the liquid

will form a ring b within the ring a. ' Ifs the
liguid is heavier than the solid, then the lig-

.60

70

75

80_

95

uid will form the outer ring « and the sehd .

the ring 0.

In Flg 2 1 have pleoed the receptacle 8 ec-
eentrma,lly within the drum 5. Assume lig-
uid only, as water, to be introduced into re-

‘ceptacle 8. Then thas liquid will flow through

the openings at 48 and 49 from the recepteele

| mto the drum, and, as ‘before, _by the action

100
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of centrifugal force when the drum is rotated

will form a ring which will extend around the
inner periphery of the drum and be inter-
sected at relatively opposite points, as ¢ d,
by the periphery of receptacle 8, or the pPOsi-
tion of the receptacle 8 in the drum 5 may be
thus defined as follows: That said receptacle
Is 80 placed in said drum that a portion of said
receptacle extends into the layer of material
formed around and within thedrum periphery
by the action of centrifugal force. Now if the
drumin Fig. 2 be congidered for the momentat
rest then the liquid will of course meet every
part of the immersed periphery of the recep-

tacle 3; but when the drum is in rotation

and the liquid ring is formed the liquid in the
receptacle 8 is withdrawn from all that por-

tion of the inner periphery thereof which is |

included in the arc ¢ e d between ¢ and d,
which lies nearest the axis of rotation, and
concentrated in that portion of the periphery
which is included in the are ¢ £ d between ¢
and «, which lies farthest from the axis of
rotation.
extent of Inner surface of the receptacle 8,
which by reason of the withdrawal of liquid
therefrom becomes a substantially dry sur-
face. Obviously its length measured eir-

~cumferentially around the receptacle 8 will
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depend upon the location of the points ¢ d,
where the ring of liquid intersects the periph-
ery of said receptacle, or, in other words,
upon the thickness of the ring measured ra-
dially to the axis of rotation. Obviously,
again, the thickness of the ring will be de-
pendent upon the distance of the liquid-out-
let similarly measured from said axis. Thus
iIf said outlet he located at 26 in Fig. 1 the
thickness of the ring will be determined by
the distance of the hole from the axis of ro-
tation and will be equal, or substantially so,
to the distance of the hole from the inner per-
imeter of the drum. If the opening at 26
were moved nearer to the perimeter of the
drum 35, the ring would be thinner, the arc c
J d'smaller, and the dry surface ¢ ¢ d larger.
If the opening at 26 were moved nearer to
the center of drum 5, the ring would be
thicker, the are ¢ f d larger, and the dry sur-
face ¢ e d smaller. With this explanation
any one skilled in the art can regulate the
perimetrical length of the dry surface in the
receptacle 8 as he may deem best. S0, also,
he may accomplish a like resuls by increas-
ing or diminishing the diameter of the re-
ceptacle 8 or by changing the shape or config-
uration of said receptacle. So far I have
considered for the sake of simplicity in ex-
planation a liquid only as introduced into
the receptacle § of Fig. 2 and forming a ring
around the periphery thereof in the manner
described. Now assume that after the ap-
paratus has been started with liquid only a
fluid mass of combined solid and liquid is
introduced into receptacle 8 and preferably
directed so that it meets the inner periphery
of said receptacle at f, the point of tangency

The are ¢ e d therefore shows the

689,570

between said receptacle and drum 5. The
solid constituent will at once be thrown
against the inner periphery of receptacle 8,
as shown at a’, but not against the inner pe-
riphery of drum 5 exterior to said receptacle,
because it is retained in the latter, the wall
thereof forming an efficient barrier. The

| liguid in the introduced mass may mingle

through the openings 48 and 49 with the lig-
uid in the drum 5 first introduced. There-
fore the ring of material formed by the ac-
tion of centrifugal force is not a continuous
ring a of solid with an internal continuous
ring 0 of liquid, as in Fig. 1, but is a ring
made upof a part whollyliquid—namely, that
part outside of the receptacle S—and a part
which is formed of solid material a’ and lig-
uid O'—namely, that part inside the recepta-
cle 8. This state of affairs beéing clearly ap-
prehended, I come to the mode of dealing with
the two materials, solid and liquid, thus seg-
regated. In earlier machines the organiza-
tion has been such as to produce the double
continuous ring a b of I'ig. 1. The solid ma-
terial, in my judgment, cannot be got out of
an apparatus thus organized without bring-

ing with it an amount of liquid which by or-

dinary processes and with the materials for
which centrifugal treatment is desirable can-
not be expelled except at prohibitory cost.
Consider now the new conditions. From the
receptacle 3of Fig. 1 theliquid thrown against
the periphery escapes by theopening 26, leav-
ing the sclids still adherent. Now conceive
a means of carrying that solid from the place
of its deposit (¢ fd, Fig. 2) away from the
liquid layer to the dry surface (c ¢ d, Fig. 2)
and then transporting it over that surface be-
fore allowing it to escape. The solid is now
belng revolved not in liquid, but in the pres-
ence of the atmosphere, and thus it is rapidly
deprived of moisture. |

I have already pointed out how the abso-
lute length of the dry surface may be varied.
It is also possible in the construction illus-
trated in Fig. 2 to vary the effective length
by suitably placing the orifice at which the
dry solid escapes. Thus if the solid is ear-
ried over the dry space in the direction d e ¢
and the outlet be placed, say, at g very
near to ¢ the solid material will be ecarried
over the entire length of the dry surface be-
fore 1t i3 permitted to escape. If the open-
ing be placed at ¢, midway between d and c,
then the material will be carried over half
that surface, and so on. Thus the person
skilled in the art may establish for himself
the desired effective length of dry surface.

Having now generally described the opera-
tion of the apparatus, I will explain that of
the specific machine illustrated in Figs. 3 and
4. Motion being imparted to the pulleys 40
and 42 and the drum set in rotation, I first in-
troduce a sufficient amount of liquid to pro-
ducetheliquid ring. Then through the inlet-
conduit 13 the combined solid and fluid ma-
terialisintroduced. Asitdescendsupon the
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plate 15 it is carried by the action of cen-

trifugal force through the channels 16 and is

projected against that part'of the inner pe-

riphery of the receptacle 8 which is farthest

from the axis of rotation of the drum 5, and, as
has already been deseribed, there Wlll thus be

formed a layer of solid 1mmed1ately adjacent |

to said periphery at the part aforesaid and a

layer of liquid inside the solid layer. The |

liguid layver will escape through the pipe 26,

~ pass to the pan 27, and out at the pipe 30 into

_15

any suitable receptacle. The solid layer as
fast as it is formed 1s removed from the inner

periphery of receptacle 8 by the revolving

blades 34 and is carried overtotne drysurface
within the receptacle 8 in the manner already

~ deseribed. This dry surface in the machine

20

‘here shown extends from either the opening
48 or the opening 49 to the escape-opening

18, depending upon the direction of rotation.

_In this particular machine I place the plate
20, containing the tapered outlet-conduit, in
Ime 11of Fln' 4, and - therefore in the 11ne_

which passes throun’h the axis of rotation and
the point of ta,nﬂ'eney of the periphery of re-
ceptacle 8 and the periphery of drum 5 for

the sake of the better balance obtained. I |
‘therefore use only one-half of the effective |
dry surface, which I find by actual experi- |

ment with this machine to be practically 3o
sufficient. The solid material is therefore |
carried by the blade 34 over the dry surface
within receptacle 8, and then by the action

of centrifugal force it is e;eeted through the
condunit 19 a,nd opening 21 in the mde of the 35
dram. | |

I claim— -

The improvement in the.art of separatlnﬂ
the solid constituent from a fluid mass of
combined solid and liquid constituents which 4o
consists in, first, depositing the solid from the
mass introduced into a rotating vessel upon
a definite area of the internal periphery of
said vessel by the action of centrifugal force
due to said rotation and permitting Bhe liquid 45

to escape; second, removing said solid from
sald place of deposit and conveying 1t over a

portion of said internal periphery rendered

substantially dry by said centrifugal force - |
whereby said solid is further freed from mois- so

ture, and, third, causing said solid to be eject-

ed in substantlally dry condition by the ac-

tlon of sald centrifugal force.
' JOHN J OSEPH BERRIGAN

Wltnesses
ROBERT H. HEEP,
VV C. TERHUNE
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