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To all whom it may concerr. |
Be it known that I, Jorx C. CROMWELL, a

citizen of the United States, and a resident of
Cleveland, county of Cuyahoga, and State of

‘Ohio, have invented a new and useful Im-
provement 1n Centrifugal Separators,

of
which the following is a specification, the
nrinciple of the invention being herein ex-
plained and the best mode 1n which 1 have
contemplated applying that principle, so as
to distinguish 1t from other inventions.

My invention relates to centrifugal sepa-

rators, and particularly to an 1mprovement

in that class of the latter which is designed
to retain during the separating operation the
compound liquid that i1s being separated com-
pletely out of contact with the constituent

liquids after the latter have been separated

out  There are included also important 1im-
provements in other features of a separator,
which will be referred to hereinafter. Said
invention as a whole consists of means here-
inafter fully described, and specifically set
forth m the claims.

My invention 1s adapted to be used 1in the
separation of heterogeneous bodies into their
constituent parts, especially 1n the separation
of compound liquids, and 1 shall describe
sald invention as particularly utilized in the

recovery ot cream and skim-milk from whole

or full milk, although obviously it may be
used in the breaking up of other compound
bodies.

It 1s -well understood that the effect of the

centrifugal force upon a body of full-milk is

to divide the same into concentric layers ar-

ranged according to the specific gravities of
the constituent ligquids, the skim-milk com-

prising the outer layer, the cream the inner

layer, and the full-milk, that i1s not yet sepa-
rated, a neutral or intermediate layer. These
rings are very closely drawn and exactly ar-
ranged and remain so under the action of the
centrifugal force. Nowitishighly desirable,
in order that the condition of these layers

“may not be dlsturbed and that there may

55

not be a remix of the different liquids after
they are once separated, that the cream and

skim-milk as fast as they are separated may

be fed directly each to 1ts respective layer
and thence drawn off from the separating-

machine without intersecting or crossing or

interfering 1n any way with any ligmd of a

different density and that the full-milk, as yet
unseparated, may be retained in its interme-

diate layer and subjected to the continued

Further, in

effect of the centrifugal action.

orderthat a complete separation of the cream

and skim-milk may take place the full-milk
must be subjected to the centrifugal action
for a considerable period of time, several
seconds possibly, and in order to allow for

this it would require a plain separating-bowl

of inconveniently large proportions unless a

very small amount of milk were being treated.

Such a bow!l would necessarily be of very
large diameter in order to place the milk un-
der the action of an enormous. centrifugal
force and also would be very deep in order
to hold the milk under this force for a period
of time of sufficient length to effect a com-
plete separation. However, different interior
devices or separating and division members
may be placed within a small plain bowl and
effect as thorough a separation of the cream
and skim-milk as could be accomplished in a
plain bowl of larger size. Two classes of

theseinterior d1V181011 members are concerned
with my invention—A a device that will break

up the milk into thin strata or layers, and
thus allow 1t to be acted upon more quickly
by the centrifugal force, and B a device that
will baffle the milk in 1ts course through the
bowl, and thus hold it while it is traversing
a given distance under the action of the cen-
tritugal force for a longer period. Other
conditions which must necessarily be present
in order to effect a complete and satisfactory
separation of the cream ‘md skim-milk are
that the full-milk that 1s flowing through the
bowl must be caused to travel at the same
speed as the bowl and be prevented from lag-
oing, that a centrifugal force great enoufrh
to effect the diff erentspecmc oravities qmcl{lv
must be generated, and means for giving an

overflow-opening, which shall be pl'Oportion— -

ate to the inlet, must be provided. All of
these conditions and principles are utilized in
my invention, and improved apparatus for
carrying them out are provided 1n my sep-
arator, which will now be described in detail.

The annexed drawings and the following
description set forth in detail certain mech-
anism embodying the invention, such dis-
closed means constituting but one of various
mechanical forms in which the principle of
the invention may be used. |

In said annexed drawings, Figure 1 repre-
senfs a central vertical section of a separat-
ing bowl and cover with my improved divi-
sion member contained therein. Fig. 2repre-
sents a plan view of one of the cone-disks
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comprising the division member.
resents a partial vertical section and a partial
side ‘elevation of the division member. Ilg.
4 represents a plan view of the disk attached
to the bottom of the supply-tube, the latter
and the wings secured thereto being shown
in section. Fig. 5 represents a central verti-
cal section taken upon the plane indicated by
the line 5 5, Fig. 4. IFig. 6 represents a per-
spective view of three of the disks compris-
ing the division member separated and spread
out. Figo. 7 is a diagram representing the
relative positions of the cream, full-mil
and skim-milk during the separating opera-
tion; and Figs. 8and arebrokensideand front

‘views, respectively, of a part of the division
member, illustrating a modified method of:

hinging the disks.

My improved separator comprises,broadly,
a bowl A, a cover B, with overflow-openings,

a supply-tube C, and an interior device or di-
vision member D.

The bowl A may be of any ordinary type
suitable for the purpose and is connected by a
spindle @, Fig. 1, with the driving mechan-

ism, (not shown,) which may be operated in

~any suitable manner to rotate the bowli at a
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65 center of the bowl for the division member D, !

speed great enough to quickly arrange the
cream, skim-milk, and full-milk in their re-
spective layers.

The cover B comprises two parts b 0', part

b being an outer shell adapted to close and
seal the bowl and the part 4" being an inner

shell adapted to fit within the outer shell, so

as to provide a passage 0° between the outer
and inner shells for the separated skim-milk

as it passes off from the bowl. The top of
e

the inner shell is a ground seat 0°, snugly
ting the outer shell and sealing the space be-

tween the two shells from the cream as the

latter passes out of the separator through a
central passage /' around the supply-tube C.
The inner shell is provided with a plurality

of rectangular slots /° around the bottom, two

of which are shown in Fig. 1 opening from

‘the inner periphery of the bowl to the space

between the shells 4 and 4 and allowing the
skim-miik to pass from the bowl to the pas-

‘sage %, and also strips 0" between the two

shells and "adapted to effect the proper up-
ward feed of the skim-milk in such passage
by keeping it at the bowl speed and prevent-
ing 1t from slipping or lagging on the inner
shell. Proper discharge-orifices ' for the
skim-milk and a discharge-screw 4° for the

cream are provided in the outer shell ) of the

COVer.

The supply-tube C consists of a hollow con-
duit screwed into the bottom of the bowl A
and provided with suitable openings ¢ at the
bottom, through which the full-milk may flow
into the bowl. Secured to this tube C on the
outside are four wings ¢, Figs. 1 and 4,
which act as carriers in the open space at the

Fig. 3rep-

k.
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as will be hereinafter fully explained. Se-
cured to the bottom of the wings ¢’ is a cone-
disk ¢*, Figs. 1 and 4, which is so constructed
and positioned that it is adapted when the
supply-tube C is scérewed into the bowl to

rest on the bottom of the latter, and thus seal

off & compartment under such disk. This
disk ¢ comprises a portion ¢’, which is a sub-
stantially sixty-degree cone, which 1s the an-
ole that has been found to best serve the pur-
pose, and a portion ¢, which is substantially

vertical and forms, in effect, a lower lip upon

the disk positioned at a marked angle to the
cone proper. On the sixty-degree cone are
four convolutions ¢’, approximately a quad-
rant apart, and each convolution is provided
with a rectancular opening ¢’ in its top, and
the metal of the convolution 1s cut away at

each side of the opening for the full length of

the opening, thus providing side outlets ¢/,
Fig. 1, when there is another disk resting
upon the disk ¢°, as will be hereinafter ex-
plained. On theinside of the disk ¢* are four

wings ¢, which act as carriers for the full-

milk in the disk ¢ when the separator 1s re-
volving.
of the disk ¢ are provided a number of aper-
tures ¢’, Fig. 4, opening from the open space
that is sealed off under the disk to the central
zone of the separator, the purpose of which

‘will be hereinafter fully explained.

The interior device or division member D

consists of a plurality of cone-disks @, (eight

as illustrated in Fig. 8,) which areso construct-
ed and hinged together that they rest one
upon the other. They may be made of any
metal, either cast or stamped. Although the
members d are, properly speaking, frusta of
cones, I shall refer to them hereinafter as the
““ cone-disks” or simply ‘“disks” or ' cones.”

In the horizontal surface at the top
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Similarly to the disk ¢ each disk & consists

of a sixty-degree cone & and a bottom lip &7,
Fig. 2. The center of each cone 1s open to
receive the supply-tube C and the wings ¢,

‘the latter fitting snugly within such opening.

Four convolutions d° having rectangular

openings d*, Fig. 2, and side outlets d°, Figs.

1 and 7, similar to the construction of disk ¢,
are provided on each disk ¢. The lower of
the eight disks ¢ is spaced from the disk ¢’ by
the convolutions ¢’ upon the latter, the top
and bottom ¢ and ¢, respectively, Fig. 1, of
which convolution ¢’ rest snugly up against
the under surface of the lower cone . Ad-

jacent cones in the series of eight cones d are

similarly spaced by the convolutions of the
lower of any two contiguous cones. Inactual

volution is substantially three-sixteenths of
an inch high, and the metal 1s cut away on
each side of the convolution from the top of
the same for a depth of about one-sixteenth
of an inch to form the side outlets d°. The
construction and relative positionsof thecones
provide about a one-thirty-secondth-ot-an-

IIO
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inch opening between the lips d® of adjacent’
disks ¢ when they are placed one upon the
other.
disk ¢ are not provided with perforations, as
will be noted from the drawings.

The series of disks ¢ are hinged together,

and the Iower most one of the series is hinged

to the disk ¢, Fig. 1. - The method of hing-
1ng 18 as tollows: Ut)on the disk ¢are two 1n-
tecrml lugs ¢ ¢, Figs. 4 and 5, within which
upon a small pin is pwoted a downwardly-

projecting ear &', secured integrally to the
Jlowermost disk d, Fig. 3.

_ Diametrically op-
posite to the ear &° upon the disk ¢ are se-

cured two lugs " &, Fig. 2, similar to the

12 12

lugs ¢ upon the disk ¢°, within which 1s

. _plveted upon a pin &° a downwardly-project-

20

ing ear d°, secured upon the second disk .
This method of hinging is followed out be-

tween each two successive disks, and it will

‘be noted that the hinge portions are so fas-

~ tened to the disks that the convolutions &° of

30
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~ trifugal separators heretofore used where the.
individual parts of the member have been lo-

50
-~ _cated when 1n use 1n di

6o

immediately below.

cleaned.

any two contiguous disks ¢ alternate or bear

a stageered relation to each other and are

not one upon the other—that is, there 1s an

angle of forty-five degrees between the ver-
tical plane passing through a convolution of
any one disk and the vertical plane passing

through the nearest adjacent convolution of

a contiguous disk. From Figs. 1 and 7 it
will be elearlv seen that the side outlets d°
of each disk lie substantially in the periph-
eral plane of the conical portion ¢’ of the up-

per adjacent disk, since the lower surface of

such conical portion of each disk lies flush
with the top of the side outlets of the disk
It will be noted that this

method of hinging enables the disks & of the

division member D to be separated and spread

out, as illustrated in Fig. 6, whereby the di-
vision member may be easily and thoroughly

struction provides a division member com-
posed of hinged parts which are located in
different planes transverse to the axis of the

‘separator, which are horizontal planes in the

device 1llustrated, and I am not aware that a
division member nhas been provided In cen-

Terent planes trans-
verse to the axis of the separator, but they
have been located in different planes parallel

to the axis of the separator.
55 .

In the modiﬁed form of hinge illustrated in
Figs. 8 and 9 diametrically opposite sides of

the disks d are provided with hooks d”, which.
‘are connected by means of short lmks ad*.

This method of hinging enables the division

‘member D to be ele&med more readily, for the
reason that the individual disks & can be

drawn farther apart.

The operation of my improved separator 1s
The bowl A 1svrevolved at thé
proper speed, and milk 1s allowed to enter

as follows:

The convolutions upon the topmost

It will also be noted that this con--

the skim-milk outlets &'

g

the supply-tube C, Fig. 1, whence 1t escapes
through the openings ¢ mto tle space under
the dl%l{ ¢. The cream that has been sepa-
rated out of the full-milk in this short time

| finds 1ts Wa,V to the center of the space under

the disk ¢* and rises up through the openmcrs
¢, Fig. 4, into the space between the disk ¢*

and the ﬁret disk ¢, whence it has a straight

course up through the bowl, around the tube
C, to the cream-outlet b, Fig. 1. That part

of the full-milk which has not been separated

under the disk ¢* is held by the centrifugal
force in a solid layer against the inner sur-

face of the disk ¢ and escapes therefrom

through the side outlets ¢, Fig. I, which side
outlets open up, as has been stated before.,
into the neutral zone between the disk ¢* and
the disk , so that the full-milk 1s thus fed
directly into its proper position. The full-
milk which is held against the inner wall of

the disk ¢° cannot escape therefrom through

the cream- openmws ¢ on account of the ancrle
of the cone c and the short horizontal lip W
on the disk ¢, Fig. 1, between the cone por-
sion of the disk and the openings ¢, so that
the full-milk neeeesarllv passes out throun‘h
the side outlets ¢'. Some of the full- milk i 18
separated into cream and skim-milk between
the disk ¢® and the lowermost disk o, for it-will
be noted that the milk as it escapes from the

side outlets ¢ is spread out in a thin stratum

on the disk ¢, thus facilitating the separating
process, and the cream under the action of the

centrifugal force is held against the outer sur-
| face of the disk ¢° and passes upwardly along

such surface to the central space of the bowl
around the supply-tube C, whence 1t passes
directly to the cream-vutlet 7*. The skim-milk
is held against the inner surface of the lower-
most dlsk d and passes downwardly along

this surface until it reaches the lip &7, FiO’s

1, 2, and 6, where it is bafiled for a whlle and

.held until the weight of the skim-milk fol-
lowing forces 1t down along such lip and
ar eund the under surface ot the same, whence

it makes a sharp turn and passes d1rectl, to
This baffling of the
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skim-milk upon the lip ¢° extracts most of

the cream that may have adhered thereto and

not been separated previously, while the sharp
turn to which the skim-milk 1s subjected at

the bottom of the lip ¢* whips or cracks off

from it the last vestige of cream which 1s as-
sociated with it. However, only a part of
the full-milk is thus separated into cream and
skim-milk between the disk ¢° and the lower-
most disk ¢, and the remainder must be sepa-
rated between the remaining disks. It will
be noted, as has been explained before, that
the side outlets d°, Fig. 1, of the disks & are
so positioned that they tap the neutral laver

of liquid or the full-milk between the disk ¢*

and the lowermost disk ¢, so that that portion

of the full-milk which is as yet unseparated
passes through such side outlets &’ of the

115
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mto eream and skim-milk.
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lowermost disk ¢ and is spread out in a thin | cannot be disarranged, as it would beif 1t were

layer between the lowermost disk ¢ and the
second disk ¢, where the separation is re-
peated and a part of the full-milk broken up
This operation
takes place in each successive space until the
eichth one is reached, by which time.all of

the full-milk will have been sepamhed into
cream and skim-milk. -

In the diagram Fig. 7, 1llustrat1n0’ the rela-

- tive flows of the cream, full-milk, and skim-

milk between adjacent edisks., it will be noted

- that the section of the topmost disk shown

5

20

~which the diagram is taken.
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in said diagram is taken through one of the
convolutions of said disk, and hence the sec-

tion of the next disk in the same plane is
taken through the latter disk intermediate
of two of its convolutions by reason of the
staggered relation of convolutions of adjacent
disks. In said diagram 1t will be noted that
the flow of the cream upon the outside sur-
face of the disks is denoted by the full arrows.
The flow of the skim-milk is denoted by the

dotted arrows on the inside surface of the

disks, the arrows being dotted to denote that
the sklm milk would be descending upon such
surface in planes to the rear of the plane in
Of course it
will be understood that the skim-milk is de-

scending upon such inside surface of the disks-

also in planes in front of the plane in which

the diagram is taken—that is, the skim-milk

is descending upon the whole inside surface
of the disks except those portions of such

surface as are immediately contiguous to the
The flow of the full-milk

perforations d*. _ |
from the space between two adjacent disks to

the next space is denoted by the transverse

arrows, and 1t will be noted that the full-milk
1S tapped by the perforations d*, Fig. 2, of
the convolutions at the lower part “of the
skim-milk layer orat the top of the neutral

Jayer and that when the full-milk has passed

through said perforations ¢* it encounters
i;he_mner surface of the next disk, and con-

sequently turns and escapes into the next
space, where it is spread -out ina thin stratum
through the side outlets @°, as denoted by the

dots or plan view of the tra,nsverse Arrows in

the diagram.
The 1mpr0ved separator, which has been

hereinbefore described and which effects the

separation of the cream and skim-milk in the
manner noted, presents very material advan-

tages in the art of centrifugal separation

which will now be pointed out in detail. First,

the full-milk never leaves the neutral zone

from the time it enters the disk ¢ until it is

‘separated into cream and skim-milk, which
latter are immediately conducted ito their re-
spective zones.and not again commingled with

~ any liquid of adifferent density. By thusre-

taining the full-milk in the neutral zone it is

always introduced into a liquid of the same
65 specific gravity, whereby its relative location :

and 1t 1s not necessary to make a

introduced 1nto the cream, in which case it
would sink down through the lighter liquid
until 1t found its level, or if it were introduced
into the skim-milk 1t would rise through the
heavier liquid. Secondly, 1n this construction
of apparatus the effectof thecentrifugal force

70

upon the neutral layer 1s always allowed for

by retaining the full-milk in the neutral zone,
correction
for the effect of this force, as 1t would be if

the full-milk were introduced into the neutral

zone at different points in the division mem-
ber instead of being retained in such neutral
layer during the whole process of separa-
tion; also, although the construction shown

oiven a straight upward flow through the di-
vision member, but is caused to traverse a
tortuous path due to the relative arrangement

of the disksd. The full-milk is not crowded

in the lower spaces between the disks d, leav-
ing the upper spaces comparatively free and
thus delaying the separating operation; but 1t
is free to pass through the side outlets d° up

into the higher spaces, thus dividing the milk

up into thin uniform strata, whereby the effi-
ciency and capacity of the machine 1s 1n-

creased. In fact, the full-milk as yet unsepa-

rated isnotonly free to pass up into the spaces
between the higher disks, but 1t is forced to
by said construction of disks, so that there is
no possibility of a crowding of the full-milk
into the lower spaces, and the full-milk thus

crowded up into the higher spaces meets no
opposition from cream or skim-milk in pass-

ing upwardly, for it is constantly retained in
the neutral layer, to which layer neither cream
nor skim-milk have access after they have
beenseparated. 1t willbenoted that the prac-
tical effect of this construction of the division
member is to provide what 1s substantially
but one compartment for the full-milk, but
which compartment is so subdivided and the

parts so connected that the milk is divided
therein inte thin strata, and thus easily acted
upon, the amoeunt-of milk ineach stratum be-

ing automatically adjusted by the amount of
milk which is being treated and there being
an easy and natural passage for the milk from
one stratum to the next, but on account of
the alternate arrangementof the convolutions
not a direct passage, which would carry the
milk too fast through the division member.

75

i

provides means for retaining the full-milk -
continuously in the neutral layer, still it 1s not
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As fast as the cream and skim-milkare sepa-

rated out from the full-milk they are conduct-

eddirectly totheir respective layers, and there

1s then delivered into each successive space

only that part of the full-milk which1sas yet

unseparated. Special care has been takenin
this construction of division member to pro-
tect the cream from any commingling with

full-milk, and it will be noted from Fig. 7 that

the side outlets @° tap the full-milk at about

q.2 5 |
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the top of the neutral layer or at the bottom
of the skim-milk layer, by which construction

‘there may be a commingling of a very little

of the skim-milk with the full-milk, but ab-
solutely no commingling of the cream and full-
milk, for the whole neutral layer 1s inter-
posed between the cream and the side outlets

A

surfaces which may be readily and easily
cleaned.

Other modes of applyuw the principle of

my invention may be employed instead of the

one explained, change being made as regards

the mechanism herein disclosed, provided the
means stated by any one of the following
claims or the equivalent of such stated means
be employed.

I therefore particularly point out and dis-
tinctly claim as my invention—

1. In a centrifugal separator, a disk pro-

vided with convolutions each convolution hav-
ing a perforation in its top portion located 1 n

the neutral zone of the separator.

9. In a centrifugal separator, a disk com-

prising a conical part and a second part posi-

“tioned at an angle to said conical part, and the -

latter being provided with convolutions, each
convolution having a perforation 1n its top

portion located in the neutra,l zone of the sepa-

rator.
3. In a centmfuﬂ'al separator, a disk com-

prising a conical part adapted to separate the

liquid “ander treatment into its constituents,
and a substantially vertical part adapted to
bafi

le said liquid, one of said parts being pro-
vided with convolutions, each convolution

having a perforation inits top portion located
in the neutral zone of the separator.

4. In a centrifugal separator, a disk com-
prising a conical part adapted to separate the

liquid under treatment into 1ts constituents,

and a substantially vertical part adapted to
baffle said liguid, said conical part being pro-
vided with convolutions, each convolution
having a perforation in its top portion located
in the neutral zone ot the separator.

5. In a centrifugal separator, a division

member formed of a plurality of superim-

posed disks each provided with outlets located

In the neutral zone of the separator and lying

in substantially the peripheral plane of an ad-

jacent disk.
6. In a centrifugal separator, a division

member formed of a plurality of superim-
posed disks each provided with convolutions
and with outlets in sald convolutions loeated
in the neutral zone of the separator, the out-
lets of each disk lying in subatantial]y the
peripheral plane of an adjacent disk.

7. In a centrifugal separator, a division
member formed of a plurality of superim-
posed disks each provided with convolutions

and with outlets 1n sald convolutions located.

The construction shown is also composed
of few parts, and these are provided with plain

! -

disks each provided with convolutions and

o2

in the neutral zone of the separator, the out-
lets of each disk Iying in substantially the pe-
ripheral plane of the upper adjacent disk.

8. In a centrifugal separator, a division
member formed of a plurality of superim-
posed disks each provided with convolutions
forming spacing members between adjacent
disks and with outlets in said convolutions lo-
cated 1n the neutral zone of the separator, the
outlets of each disk lying in substantially the
peripheral plane of the upper adjdacent disk.
9. In a centrifugal separator, a division

70

75

member formed of & plurallty of superim-

posed disks each comprising a conical portion
adapted to separate the liquid under treat-
ment into its constituents, and a second por-
tion positioned atan angle to said conical por-
tion and adapted to bafile said liquid, the
conical portion being provided with outlets

30

{ located in the neutral zone of the separator

and lying in substantially the peripheral plane
g‘f the conical portion of the upper adjacent
1sk. |

10. In a centrifugal separator, a division
member formed of a pluralltv of disks spaced
apart and each comprising a conical portion
and a second portion substantially vertical,
adjacent disks being adapted to overlap a]oncr
their vertical portions whereby separatino'-
spaces are formed between the conical por-
tions of adjacent disks and contracted liquid-
passages between the vertical portions thereof.

11. In a centrifugal separator, a division
member formed of a plurality of overlapping
disks each comprising a conical portion and a
second portion positioned at an angle to said
conical portion and constructed to baffle one

go

95

100

[ of the separated liquids, the conical portion

of each disk being provided with a plurality
of convolutions and with perforations in said
convolutions located in the neutral zone of the
separator.

12. In a centrifugal separator, a division
member formed of a plumhtv of overlapping
disks each provided with convolutions and
with perforations in said convolutions, the
convolutions of adjacent disks being ar ra,nﬁ‘ed
in a staggered relation to each other.

13. In a centrifugal separator, a division
member formed of a plurality of overlapping
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TIg
with perforations in said convolutions located
in the neutral zone of the separator, the con-
volutions of adjacent disks being arranged In
a staggered relation to each other

14. In a centrifugal separator, a division
member formed of a plur ality of overlapping
disks each provided with convolutions form-
ing spacing members between adjacent disks
and with perforations in said convolutions,
the convolutions of adjacent disks being ar-
ranged in a staggered relation to each other.

15. In a centrifugal separator, a plurality
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of overlapping disks arranged in different
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planes transverse to the axis of the separator | and adapted to baffle the separated skim- mllk 65

and hinged together to form a division mem-

ber..

16. In a centrifugal separator, a plumhw
of overlapping disks arranged in different
planes transverse to the axis ot the separator,
hinged together to form a division member
and promded with convolutions and with per-
forations 1n sald convolutions located in the
neutral zone of the separator.

~17. In a centrifugal separator, a division
member formed of a plurality of disks each
provided with convolutions and with perfora-
tions in said convolutions, the metal of said
convolutions laterally of said perforations be-
Ing cut away to form side outlets through said
convolutions from a space between two con-
tiguous disks to the next adjacent space.

. 18. In a centrifugal separator, a division
member formed of a plurality of disks each
comprising a conical portion and a second

portion positioned at an angle to said conical

portion, sald disks adapted to overlap at a
point upon sald angular portion, each disk
provided with convolutions and with perfora-
tions 1n said convolutions located in the neu-
tral zone of the separator, the metal of said
convolutions laterally of said perforations be-
ing cut away to form side outlets through said

convolutions from a space between two con-

tiguous disks to the next adjacent space.
19. In a centrifugal separator, a division
member formed of a plurality of disks each

comprising a conical portion and a lower lip

positioned at any angle to said conical portion
and adapted to baffle the separated skim-milk,
sald disks adapted to overlap at a point upon
said angular portion, the conical portion of
each disk being provided with a plurality of

convolutions forming spacing members be-
tween adjacent disks, perforationsin said con-

volutions, the metal of sald convolutions lat-
to the next adjacent space.

to the axis ot the separator, each disk being
hinged at opposite points to the next dL]J‘LCQDt
dlsks., respectively, upon both sides.

21. In a centrifugal separator, a division
member formed of a plul ality of overlappmﬁ'
disks each prowded with convolutions and
with perforationsin said convolutions located
in the neutral zone of the separator, each
disk being hinged at opposite points to the
next adjacent disks., respectively, upon both
sides. |

929. In a centrifugal separator, a division
member formed of a plurality of disks each
comprising a conical portion and a lower lip

each disk provided with convolutions and with

perforations in said convolutions, and being
hinged at diametrically opposite points to the

next adjacent disks, respectively, upon both
sides. -

- 23, In a centrifugal separator, a division
member formed of a plurality of disks each

comprising aconical portion and asecond por-

tion positioned at an angle to said conical por-

tion, sald disks adapted to overlap at a point

on sald angular portion, the conical portion
of each disk being provided with a plurality
of convolutions forming spacing members
between adjacent disks, perforations in said
convolutions, the metal of said convolutions
laterally of said perforations being cut away
to form side outlets through said convolu-
tions from a space between two contiguous
disks to the next ad
ing hinged at diametrically opposlte polnts to

,the next adjacent disks, respectively, upon
‘both sides. _ _ .

24. In a centrifugal separator, the combi-
nation with a supply-tube provided with suit-
able openings for the escape of the full-milk
and with a conical disk upon 1ts lower por-
tlon,
adapted to fit over such conical disk, each
provided with convolutions and with perfora-
tions in such convolutions in the neutral zone
of the separator, the convolutions of adjacent
disks being staggered relatively to each other,
said conical disk being prowded with suitable
discharge-openings for cream In the central
zZOne, and with suitable discharge-openings for
full-milk in the neutral zone. _

25. In a centrifugal separator, the combi-
nation with a supply-tube provided with suit-
able openings for the escape of the full-milk
and with a conical disk upon its lower portion

| having a substantially vertical lip, of a plu-
erally of said perforations being cut away to
form side outlets through said convolutions
from a space between two contiguous disks

rality of superimposed disks adapted to fit
over such conical disk and each comprising a
conical portion adapted to separate the liquid

| under treatment into its constituents, and a

20. In a centrifugal separator, a division .
member formed of a plurality of overlapping |
disks arranged 1n different planes transverse

substantially vertical portion adapted to baf-
fle said liguid, each of said superimposed disks

provided with convolutions in its conical por-

tion and with perforations in such convolu-
tions in the neutral zone of the separator,
sald first-mentioned conical disk being pro-
vided with suitable discharge - openings for
cream 1n the central zone, and with suitable
discharge-openings for full-milk in the neutral
ZONe.

26. In a centrifugal SE‘p&[‘&tOI‘ the combi-
nation with a supp y—tube provided with suit-
able openings for the escape of the full-milk
and with a conical dl‘-‘; g upon its lower portion
adapted to seal off upon the bottom of the
separator a compartmentinto which such full-
milk escapes, said disk being provided with a

positioned at an angle to said conical portlon | horizontal lip having discharge- opemncrs for
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acent space, each disk be-
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of a plurality of overlapping disks

95

100

105

ITO

115

120

125




'

798,324 7

the cream into the central zone of the separa-
tor, and also provided with convolutions hav-
ing perforations located in the neutral zone
of the separator, of a plurality of overlap-
ping disksadapted to-fit over such conical disk,
- constructed to receive the full-milk from the
latter, and each provided with convolutions

and with pefforations in said convolutions lo-
cated in said neutral zone of the separator.
Signed by me this 30th day of August, 1904. 10

JOHN C. CROMW ELL.
Attest:

D. T. Davigs,
- G. W. SAYWELL.
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