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UNITED STATES

PaTeEnT OFFICE.

HERBERT McCORNACK, OF WEST CHESTER, PENNSYLVANTA, ASSIGNOR TO
PHILIP M. SHARPLES, OF SAME PLACE.

CENTRIFUGAL SEPARATOR.

SPECIFICATION forming part of Letters Patent No. 584,231, dated June 8, 189%7.-

Application filed December 9, 1895,

To all whom it may concerm:
Be it known that I, HERBERT MCCORNACK,
a citizen of the United States, and a resident
of West Chester, Pennsylvania, have invent-
5 ed certain Improvements in Centrifugal Sep- .
arators, of which the following is a specifica-
tion.
My invention relates to that class of cen-
trifugal separators which are employed for
ro separating liquids of different densities, such
as cream and milk, and in which the liquid
mass in the rapidiy-rotated bowl is divided
by one or more partitions into different vol-
umes, in each of which a partial separation
takes place, the object of my present inven-
tion being to provide for communication be-
tween the different volumes of liquid in such
a way that liquid may pass from one volume
to another without any material disturbance
20 of the natural stratification or lamination due
to the action of centrifugal force upon the
portions of different specific gravity which
constitute the mass. This object I attain by
providing for free communication between
the mass of liquid on one side of the partition
and that on the other side of the same on lines
concentric with the axis of rotation of the
howl, so that corresponding strata or laminse
in each volume are in constant communica-
tion with each other on the lines in which
they naturally dispose themselves under cen-
trifugal action, and hence the concentration
of the cream or lighter portion of the liquid
mass upon the inner wall of the same and the
flow of the skim-milk or heavier portion of
the mass to the outer portion of the bowl are
not attended with any material disturbance
of the various strata or laminze.
In the accompanying drawings, Figure 1 is
a vertical section of an ordinary form of cen-
trifugal cream-separator, illustrating the ap-
plication of my invention thereto. Fig. 2is
a sectional plan view on the line 2 2, Fig. 1.
Fig. 3 is a vertical section similar to Fig. 1,
45 but illustrating a modified form of partition
structure. Fig. 4 is a sectional plan view
taken on the line 4 4, Fig. 3. Fig. 5 is a ver-
tical section of another form of centrifugal
separator embodying my invention. Fig. 6
50 is a perspective view of the same on a smaller
seale. Tig. 7 is a sectional plan view on the
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line 7 7, Fig. 5, but on a larger scale than
said figure. Fig. 8is a vertical sectional view
of still another form of separator, illustrating
my invention; and Fig. 9 is a sectional plan
view on the line 9 9, Fig. 8.

In Tigs. 1 to 4, A represents a centrifugal
separator-bowl of well-known form, this bowl
comprising a lower cylindrical portion, above
which is a conical portion surmounted by a
contracted cylindrical portion or neck, this
bowl being mounted upon an expanded con-
ical base B’, which forms part of a central
tube B. The bowl is confined to the base by
a nnt B? on the tubular shaft, which nut bears
upon the top of the contracted neck of the
bowl, and a packing-ring « is interposed be-
tween the bowl and the base B’ in order to
form a tight joint. The base B’ of the bowl
has a ecentral depending supporting and driv-
ing spindle B3,

Within the bowl is the nsual pipe b, com-
municating with the outer portion of the bowl
and leading thence upward to and through
the contracted neck, said pipe serving for the
discharge of the skim-milk, and in the top
of the contracted neck is a contracted radial
slot ¢, into which projeects a set-serew &, the
inner end of which determines the point at
which the cream discharges from the bowl,
so that by turning the serew in one direction
or the other the cream-discharge line can be
varied as desired.

The tubular shaft B serves as the milk-in-
let, the full milk being introduced thereinto
through an opening in the top of the nut B?
and being discharged therefrom through suit-
able radial openings /.

Within the bowl is a conical partition D,
which fits snugly at its lower end to the en-
larged base B’ of the bowl and is caused to
rotate therewith in any suitable manner, as,
for instance, by means of a pin g, carried by
the base and projecting into a slot or noteh in
the lower portion of the partition, as shown
in Fig. 1.

The bowl A has the usual inwardly-project-
ing blade or vane A'for insuring the rotation
of theliquid mass therewith, and the partition
D has a hollow rib < projecting inwardly from
the outer shell of the partition to a point
inwardly beyond the line of the cream-dis-
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charge, as shown in Figs. 1 and 2, this hollow
rib insuring the rotation of the liquid mass
contained within the partition.

The chamber 4 within the hollow rib is in
free communication with the interior of the
bowl A, the mouth of the rib being crossed
only by a narrow bridge-piece m, serving as
a brace or stiffener. IHence the volume of
liguid within the chamber 7' is to be regarded
as a part of that contained within the outer
separating-chamber A®—that is to say, the
chamber between the partition D and the
outer shell of the bowl.

The side walls of the hollow rib ¢ do not ex-
tend completely downward to the base B’ of
the bowl.” Hence a flow-passage p is formed
between said base B and theloweredgesof the
side walls of the hollow rib, this flow-passage
extending from the outershell of the partition
to the inner end or base of the rib, or at least
to a point close to or inside of-the line of
cream-discharge and serving to provide free
communication between theliguid mass con-
tained in the chamber D' within the partition
and the mass contained in the chamber 2’ of
the hollow rib.

In the operation of the device the full milk
is discharged from the tubular shaft or spin-
dle B through the openings f into the cham-

ber D’ within the partition D, and thence flows -

through the channels p into the chamber ¢ of
the hollow rib and thence into the bowl.

When the bowl is rotated, the centrifugal
action causes separation of the mass of full
milk intovariousconcentric strata or laminee
of different specific gravity, the heaviest
strata being outermost and the lightest inner-
most.

The use of the partition D is for the pur-
pose of causing a primary or partial separa-
tion and a secondary separation, the primary
separation taking place in the chamber D’
within the partition and the secondary sepa-
ration being accomplished in the chamber A®
of the bowl outside of said partition.

By providing the partition with a hollow
rib which is in free communication with the
mass of liquid in the bowl and is also in free
communication with the mass of liquid in the
chamber D’ within the partition on lines con-
centric with the axis of rotation of the bowl
perfect communication of the two masses is
effected, since the stratification or lamination
of the mass within the chamber ¢’ of the hol-
low rib must be precisely the same as that of
the mass within the chamber D', and the
strata in one chamber can communicate freely
on concentric lines with the strata in the
other chamber. Hence there is no commin-
gling or disturbance of the different strata by
compelling one to force its way radially
through another in order to find a means of
escape.

In Figs. 1 and 2 T haveillustrated the par-
tition D.as having but a single hollow rib;
but it will be apparent that the number of
these hollow ribs may be increased to any de-

sired extent without departing from the es-

sential purpose or principle of my invention.
In Figs. .3 and 4 I have shown an instance
of an extreme embodiment of the idea of
multiple ribs. - In this case the shell which
constitutes the equivalent of the partition-
shell D of Fig. 1 is in the form of a series of
radiating fingers D?, flaring outwardly from
top to bottom, as shown in Fig. 3, and each
inclosing a chamber D?, this series of cham-
bers D?® constituting the equivalent of the
single chamber D’ of Fig. 1, in that the pri-
mary or partial separation is effected therein.
The spaces 7° between the fingers D? consti-
tute the equivalents of the chamber within
the hollow rib7of the structure.shown in Fig.
1, and these chambers ¢° communicate with
the chambers D? through flow-passages p' at
the base of the structure in substantially the
same manner and for the same purpose as
the communication is established between
the chambers ¢ and D’ of Fig. 1 by means of
the flow-passage p. In these views of the
drawings I havealsoillustrated, in connection
with the winged partition structure D? an
outer and similarly winged supplementary
partition structure F, which surrounds the
partition —structure D?, extends part way
throughount the height of the same, and flares
outwardly from bottom to top, the chambers
D*within the hollow wings E serving as sepa-
rating-chambers and communicating over the
top of said partition structure F with the
chambers ¢4, formed between the wings of
said structure F. In this case provision is
made for a primary or partial separation in
the chambers D3, for a secondary or further
separation in the chambers D% and fora third
or final separation in the chamber A’ within
the bowl, and this multiplication of separat-
ing actions may be carried toany desired ex-
tent without departing from my invention.
In Figs. 5, 6, and 7 I have illustrated an
embodiment of my invention in which the
separator consists of a simple upright tube
or cylinder G, rotated by means of a jet of
motive fluid acting on an impact-wheel G' or
in any other available manner, and having
at the top a skim-milk outlet ' and a cream-
outlet d?, controlled by a set-serew d° In
the cap of the cylinder is also formed a cen-
tral channel or passage s for the inflow of the
full milk, and within the cylinder is a parti-
tion structure J, consisting of three plates so
disposed in respect to each other as to form a
triangular structure with projecting flanges
at the angles, which flanges bear upon the
walls of the cylinder G, and are riveted or
otherwise suitably secured together. This
triangular structure is of such dimensions
that the cream-discharge line, which is rep-
resented by the dotted circle in Fig. 7, falls
within the angles of the structure, these por-
tions of the chamber within the partition be-

.ing in free communication with the chamber

surrounding the partition and within the cyl-
inder G-through flow-passages p* at the base
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of the separator. When the full milk is in-
troduced into the stracture J, primary or par-
tial separation takes place in each of the
chambers { within the angles of the structure
and outside of the eream-line, and these sepa-
rating-chambers have free communication on
lines concentric with the axis of rotation with
the secondary separating-chamber G2, sur-
rounding the partition, so that there is in this
machine, as in the machines previously de-
seribed,constant communication of the strata
in the preliminary separating-chambers with
the corresponding strata in the secondary
separating-chamber, with the same attendant
good results.

Where the partition structure is a flaring
one, the flow passage or passages between the
successive separating-chambers is preferably
at that portion of the partition structure hav-
ing the greatest diameter. Thus it is at the
bottom of the partitions D D? and at the top
of the partition F. Where the partition is
of uniform diameter or dimensions through-
out, the flow-passage may be at either end,
but it should by preference be at the end op-
posite that which receives the full milk—for
instance, in the structure shown in Fig. 5 the
partition structure receives the full milk at
the top and the communicating passages are
at the bottom.

In all of the machines previously described
the secondary separating-chamber surrounds
the primary separating-chamber, but this
construction is not necessary to the proper
carrying out of my invention, as the latter is
equally applicable to separatorsin which the
successive separating-chambers are side by
side. ’

Tn Figs. 8 and 9 I have shown a separator
in which the separating-chambers are thus
arranged and are separated from each other
by partitions having flow-passages at top or
bottom providing for communication between
the successive separating-chambers on con-
Thus 1 is the inlet-chamber
and 6 the outlet-chamber of the separator,
the chamber 1 communicating through a flow-
passage beneath the partition 1* with the
chamber 2 and the latter communicating
through a flow-passage above the partition 2°
with the chamber 3, which communicates
through a flow-passage beneath the partition
3* with the chamber 4, and so on, the cham-
ber 5 communicating through a flow-passage
beneath the partition 5* with the outlet-cham-
ber 6, which has a skim-milk outlet 52 and a
cream-discharge groove d* with adjusting-
serew d°.

Having thus described my invention, I
claim and desire o secure by Letters Pat-
ent—

1. A centrifugal separator having a sepa-
rating-bowl with one or more internal parti-
tions disposed as deseribed to provide suceces-
sive separating-chambers and form one or
more flow-passages extending from the cream-
wall at the inner portion of the chamber
bounded by the partition to the outer portion
of said echamber, and providing for commu-
nication on lines concentric with the axis of
rotation between the masses of lignid in the
successive separating-chambers.

2. A centrifugal separator having a sepa-
rating-bowl with an internal partition dis-
posed as described to provide for primary and

secondary separation of the liquid mass, said.

partition having one or more hollow ribs each
forming a flow-passage extending from the
cream-wall at-the inner portion of the cham-
ber bounded by the partition to the outer por-
tion of said chamber, and providing for com-
munication on lines concentric with the axis
of rotation between the masses of liguid in
the primary and secondary chambers.

3. A centrifugal separator having a sepa-
rating-bowl with an internal flaring partition
disposed therein as described so as to cause
primary and secondary separation of the lig-
uid mass, and forming one or more flow-pas-
sages located at the wide end of the partition
and extending from the cream-wall at the in-
ner portion of the chamber bounded by said
partition to the outer portion of said chamber
and serving to afford communieation on lines
concentric with the axis of rotation between
the separating-chamber within the partition
and that outside of the same. ‘

4. A centrifugal separator having a sepa-
rating-bowl with a series of partitions dis-
posed therein as deseribed to form successive
separating-chambers side by side, and flow-
passages extending from the cream-wall at
the inner portion of the chambers bounded
by said partitions to the outer portion of said
chambers, and providing for communication
on lines concentric with the axis of rotation
between the masses of liquid in the succes-
sive separating-chambers,

In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses.

HERBERT McCORNACK.
Witnesses:

WILLIAM 8. WINDLE,
A. E. WoRRALL, -
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