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To all whom it may concern : .

Be it known that I, GUSTAF DE LAVAL, of
the 'city of Stockholm, Kingdom of Sweden,
have invented certain new and useful Improve-
ments in Apparatus for Separating Fluids by
Centrifugal Force, of which the following is a
specification.

My invention relates to apparatus for sepa-
rating mixed fluids of different specific gravi-
ties by centrifugal force, in which thé mixed
fluid is introduced into a hollow centrifugal
chamber and the separated flnids are conduect-
ed therefrom throngh separate pipesor nozzles.

The apparatus is especially usefulin creaming.

milk.

The invention consists, essentially, in the
combination, with a hollow chamber rotating
upon. a vertical axis, of a pipe concentric with
said axis forthe admission of a compound fluid,
and two or more nozzles, also concentric with
said axis, for thedelivery of the separated fluids.

It also consists in various details of con-

struction and combinations of parts, hereinaf-
ter described.
In theaccompanying drawings, Figure 1 rep-
resents a vertical section of the apparatus, and
Fig. 2 a perspective view thereof on a smaller
scale, :

Similar letters of reference designate corre-
sponding parts inboth figures.

B designates a stand, preferably made of
cast-iron, supporting a hollow chamber, A,
preferably cast in one piece therewith.

D is a strong chamber formed of one piece
of steel,iron, orothermetal, and in form nearly
elliptical in vertical section. It is arranged
upon the upper end of a shaft, which pro-
jects into chamber A, and which rotates rap-
idly. This rotating chamber D has two tubu-
lar projections or nozzles, ! and n, from its
center upward, one within the other, which re-
spectively serve as passages for the separated
fluids, and both concentric with the axisof the
chamber D. These tubular projections have
suitable flanges to allow them to be bolted
firmly upon the upper end of the chamber D, as

"shown.

G .and H are vessels fitted around the tops
of the nozzles ! and n, leading from chamber
D, thevessel Greceiving thefluid flowing from

the nozzle ! and the vessel H that flowing
from the nozzle n. The two vessels G and H
are concentric with the nozzles I and n, and
are open at the center to permit said nozzles
to project through them.

y y are two spouts arranged to convey from
the vessels G and H the separated fluids to
convenient receptacles. ‘

q is a small tube leading downward through
tube n into the radial channels s s at the bot-
tom of thé chamber D, and through which the
flaid to be separated is first poured.

4 is the shaft, through which motion is given
to chamber D. It is provided with a flexible
bearing, , kept in position by means of the
elastic ring o, made of ‘rubber or other suita-
ble material,and gland p, which allows a slight
vibratory action of the upper end of said shait.

e represents a short vertical shaft, mounted
in the base of {rame A, upon which the shaft
i rests, and which is connected thereto by
means of a friction-plate, #z, of cork, wood, or
other suitable material. This vertical shafte
is provided with a suitable driving-pulley, a,
whereby power may be communicated to the
apparatus by means of a belt, d. :

E is a cover, whichinclosestightly the cham-
ber A,

X is a bent tube leading from the inner pe-
riphery of the chamber D to the tubular pro-
jection or nozzle 1. :

s.s represent two or more radial pipes, fast-
ened in the bottom part of chamber D, which
lead the euntering fluid toward the periphery of
the chamber D to a point at which the sepa-
ration begins, the fluids of greater specific
gravity continuing toward the periphery, while
the lighter fluid portions flow toward the cen-
ter under the influence of centrifugal action,to
be described farther on.

The operation of this apparatus is asfollows:
Rapid rotary motion being given to the cham-
bher D, unskimmed milk or other compound
fluid passes from a pipe, f, through pipe ¢, into
the chamber D in a slow but continuous stream,
the flow being regulated by a cock or valvein
the supply-pipe /. By means of the rapid ro-
tary motion, the compound fluid, continually
flowing into the ehamber D through the pipe
q,is caused to separate into its constituents by
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the centrifagal action imparted to the fluids of
different gravities, thereby causing the heavier
totendtoward theountercireumference of cham:
ber D, while the lighter  is forced  to remain
nearer the center.  :As the chamber becomes
filled with the separated: flaids i the heavier
fluid portions icommence: to overflow through
the curved:pipe X and nozzle liinto vessel Gy
while the eream from the milk, or the lighter
portion: of other icomponnd: luid, will overflow
from the:inner nozzle, n, into vessel H.: At
the end of the operation, when all of the milk
or other compound fluid to be separated at.one
time has becu: ;poured /into the apparatus, in
order to:complete the :separation of 1 the eon
tents remaining in vessel D, the rotation of: the
same is stopped for a moment. . The rotation
is then renewed, and some of the heavier por-
tion: of :the already-separated flnid ‘is poured
through pipe g again.  This causes the remain-
ing cream or other:light fluid: to rise through
the iuner tube, #, and to be thrown into ves-
sel H until the last remaining portion has be-
come separated and the eperation completed.

As the supply of milk or othier compound
flnid is continuoeus, itiwill be understood that
ineipient .and; progressive separations of the
supply into aceretions of cream and skinnmed
milk or any other simple fluids are at all times
taking place within the chamber.

By means eof this apparatus Lam enabled to
separate any fluids ot different specific gravi-
ties  continnally.: Ope: stream: of compound

fluid enters by means of pipe ¢, while the sepa-
rated fluids flow from the two spouts y y, re-
spectively.

This apparatus is simple, cheap, and valua-

ble for many operations in the arts; and is es-
pecially adapted  to :the separation of ereani
from milk, either fresh or old. i It maybe op:
erated by hand or otherwise.

Whatil claim as myionvention, and desireito
secure by Letters Patent,is—+ :

1. The'combination, with a hollow chiamber
rotating upon a verticalaxis, of a pipe conecen:
trie with said axis for the admission of a com-
pound:fluid, and two or more nozzles, also con-
centric with said axis, for the delivery of: the
separated fluids, substantially as speeified.

2. Theicombination, with a:hollow ehamber
rotating apon iits vertical axis, of a pipe con-
cenftric with said:axis for: the admission of a
compound fluid, two or more nozzles; also con-
centric with said axis, for: the :delivery of the
separated: fluids, and a carved pipe extending
from: the ioutermostiof:said nozzles down and
outwardly within said cliammber, nearly to' the
periplery ithereof, substantially as specified)

3. A closed centrifugal: chamber provided
withia doubleset of concentricand eentraliver:
tical:discharge tubes:or mozzles; in combina:
tion with & stationaryi receiver: consisting of
the | ieentral Dannular | compartments, G H,
through the hollow center of which the double
tubes or nozzles project, substantially asspeci-
fied.

4. The combination: of :the rotary ciamber
Diinlet pipe: or passage ¢, radial passages s,
extending therefrom, nozzles € u, aud curved
pipe i, substantially as specified.

GUSTAT DE LAVAL.

Witnesses:

OscAr Lada, Jr.,
GuUsTAF ULFF.
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