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To all whom it may concern: 

citizen of the United States of America, and a 
resident of Waterloo, Blackhawk; county," 
Iowa, have invented certain new 'and'u‘seful 
Improvements in Centrifugal Liquid-Separa 
tors, of which the following is‘a speci?cation.’ 
My invention relates to improvements in 

liners for centrifugal liquid-separators,~and 
the object of my improvement is-to provide a 
liner so constructed as to more effectually 
separate the lighter from the heavier particles 
of a liquid by retarding‘the'des'cent of such‘ 
particles while under the in?uence of centrif 
ugal force in the bowl of the separator; and 
the invention herein setforth is'an improve 
ment upon the centrifugal liquid-separator 
patented under No. 677,092 on June 25, 1901, 
by Wilbur W. Marsh and Charles H. Hackett. 
This object I have generally e?ected by the 
means shown, described, and claimed, as 

- hereinafter set forth. 
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In the drawings, Figure 1 represents a ver-‘ 
tical section of a separator-bowl containing 
my improved liner. Fig. 2is a plan view‘of 

' the liner on the section indicated by thedot-. 
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ted lines a; m in Fig. 1. . Fig. 3 is aplan‘view' 
of the under side of the bottom plate of the 
liner. Fig. 4 is a perspective View showing 
the parts partially withdrawn from the bowlf' 
Fig. 5 is an enlarged detail showing the‘sev 
eral series of plates, partly in section and‘ 
partly in elevation. _ 

Similar numbers refer to similar parts‘ 
throughout the several views. > - - ‘ 

15 represents a separator-bowl arranged to 
skim from the top through-the cream-exit 8, 
which latter is a tube extending from the in 
terior of said bowl through an opening in the 
covering-plate 4 and through the top'of the 
cover 13 to the. exterior of said bowl. The 
said bowl 15 is also provided with the usual 
milk-outlets 17 17. A circular bottom plate 
5, ‘made of a sufficient diameter to be easily 
contained within the interior of said bowl, 
has a central ori?ce to allow the shaft of a 
connecting-rod12 to pass throughvit; The 
bottom of‘ the plate'5 is supported a short dis 
tance above the bottom of the separator-bowl 
by means of ‘radial ridges 6 6. An annular 
slo't'lo is recessed within the lower part of 

p p ‘ the inner periphery of the bowl for the pur 
\ Be it known that I, WILBUR W. MARsH,-a pose of‘ allowing the heavier particles of liq 

iuid to‘pass around and under the plate 5 to 
the exit 17. ' ' , l 

. ‘ My improved lineris composed of separa 
ble parts, ‘each part being a series of super 
imposed plates in the form of surfaces of a 
truncated cone and said parts being concen 
trically arranged about each other, their axes 
‘coinciding with;the axis of the ‘ separator 
bowl. The plates of each series are inclined 
in the same direction to the horizontal diam: 
eter of the bowl.‘ The plates of the next outer 
concentric series have an inclination in a re 
verse direction to that of the plates of the ' 
inner series, while'the plates of the outer se 
ries have the same inclination to the horizon-p 
tal' diameter of the bowl as that of the inner 
series. The outer series of plates 20 are held 
together by the uprights 3v 3, which latter are 
attached to'the plates rigidly and rest upon 
the upper surface of the bottom plate 5. The 
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middle ‘series of plates 19 are kept in position a 
by the ‘uprights 2 2,‘ also attached rigidly to 
‘the plates; and‘ this part of the liner is neither 
connected at top nor bottom with the top plate 
‘4' or thebottom» plate 5. The inner part' of 
the liner, which iscomposed of a series of 
plat'estlSQis vsupported by the uprights 11, 
which are attached to the plates'and sup 
ported ‘from ‘the under surface of the top 
'plate 4;" The'partsof the liner may be read 

Iinner seriespof plates 18 and the middle series 
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' Iily-separated by successively removing the ‘ 

of plates 19, and‘they may be replaced in the ‘ . 
samev‘order." A’su-?‘ioient space is provided 
between‘ the axis of the bowl and the inner 
edgesof‘the inner series of plates for the ac 
commodation of the ascending column of the 
lighter particles of the liquid to be separated. 
The inner edges of the uprights l are notched, 
as at 7, at points just below the placejwh'ere 
the lower end of the cream-exit 8 opens into 
the interior of the bowl in orderlto allow the 
lighter particles of the liquid to more easily 
escape through said exit. 'A small space is 
left between the edges of each two series of 
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plates and also between the outer edge of the . 
outer series of plates and the inner periphery 
of the bowl. The covering-plate 4 has a cen 
tral ori?ce which is large enough after the 
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connecting-rod 12 has been passed through it 
to allow the liquid to pass down through it 
from the upper chamber of the separator. 
The cream-exit S is permanently fixed within 
the covering-plate 4. An upper compart 
ment of the separator is formed by means of 
the arched cover 13,bearing upon the covering 
plate 4. Radial partitions divide this com 
partment, and an annular rubber 14 is com 
pressed between the cover 13 and the cover 
ing-plate 4 to prevent egress of the liquid 
from between their edges. Openings are 
provided within the cover 13 to permit the 
cream-tube 8 and connecting-rod 12 to pass 
through them. The liner and the cover 13 
are ?rmly fastened in place by means of the 
connecting-rod 12, which is passed through 
their respective central openings and the 
opening in the bottom plate 5 and screwed 
into the bottom of the bowl. The upper part 
of the connecting-rod 12 has a head contain 
ing a central chamber 10, having an upper 
milk-inlet 11. Openings 9 are placed within 
the sides of this head to permit the egress of 
milk when under centrifugal pressure. 
The operation of the separator is thus de 

scribed: The two parts composed of the series 
of plates 19 and 18 being successively intro 
duced within the outer concentric series 20, 
the whole liner thus formed is placed within 
the separator-bowl 15, the covering-plate 4, 
cover 13, and connecting-rod 12 placed in 
position and the whole securely clamped to 
gether. The bowl being placed in rapid rev 
olution, milk is introduced into the chamber 
10 through the inlet 11 and under centrifu~ 
gal pressure is sprayed through the openings 
9 into the upper compartment of the sepa~ 
rator. As the particles of milk forcibly strike 
the inner periphery of the cover 13 and its 
radial partitions the slime therein is sepa 
rated and adheres to the walls of said com 
partment. The puri?ed milk thence ?nds 
egress downward to the interior of the sepa 
rator-bowl. Thence under the centrifugal 
pressure imparted to it it tends to be de?ect 
ed toward the inner periphery of the bowl, at 
right angles to the vertical axis of the bowl. 
Its horizontal movement outward and its 
movement downward are obstructed, how~ 
ever, by the inclined surfaces of the concen~ 
trically-arranged plates 18, 19, and 20, which 
arrest the particles of the milk as they move 
outward and downward. The spaces left be 
tween the edges of the respective series of 
plates, as well as the space provided between 
the outer edges of the outer concentric series 
20 and the inner periphery of the bowl, allow 
the separating liquids sufficient opportunity 
to move downward. The lighter particles 
will then return toward the inner cream zone, 
while the heavier particles will ?nd their way 
toward the inner periphery of the bowl. A 
partial separation of these constituents will 
ensue under the action of centrifugal force in 
any ordinary bowl unprovided with a liner; 
but owing to the swift descent of the liquid 
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sufficient opportunity is not allowed for the 
proper separation of the in?nitesimal light 
particles thereof, and they will escape through 
the outlets 17 in company with the heavier 
particles. It will readily be seen that the di 
vision of the descending current into numer 
ous small portions moving up and down the 
inclined surfaces of the successive series of 
concentric plates will through friction and the 
retardation of the particles more thoroughly 
separate the lighter from the heavier parti~ 
cles. The smallest light particles will then 
ordinarily ?nd a way to the inner cream zone 
along the under and upper sides of the series 
of inclined plates,and while the currents in the 
bowl which are created by centrifugal force 
are thus controlled the current is not permit 
ted to continue long enough in one direction, 
owing to being broken against the apices of 
the angles of the plates, to draw the minuter 
particles into the blue-milk channel. A proc 
ess of separation is thus set up and continued 
within the interior spaces of each of the con 
centric liners, the thorough separation bring 
ing all the minuter particles to the cream zone, 
whence the cream or the current of lighter 
particles, if a component of some other liquid 
than milk, will be forced upward and pass 
from the separator-bowl through the cream 
outlet 8. This form of liner thoroughly util 
izes the full capacity of the interior of ,the 
bowl. 
This form of construction not only makes 

the parts of the liner very strong on account 
of the mode in which the superimposed plates 
are attached to their uprights, but permits of 
their being easily placed together orseparated, 
as for cleaning or repair. 
Having described myinvention,what I claim 

as new, and desire to secure by Letters Pat 
ent, is— 

1. A liner for centrifugal liquid-separators, 
formed of separable parts arranged concen 
trically about and spaced from each other, 
each part being composed of a series of super 
imposed annular imperforate plates and up 
rights with which all the plates in a series are 
rigidly connected, a bowl, and top and bottom 
plates therein independently connected to cer 
tain of said uprights. , 

2. A liner for centrifugal liquid-separators, 
formed of separable parts arranged concen 
trically about and spaced from each other, 
each part being composed of a series of super 
imposed annular imperforate plates and up 
rights with which all the plates in a series are 
rigidly connected, a bowl, and top and bottom 
plates therein independently connected to the 
outermost and innermost uprights, while the 
intermediate uprights are unattached to 
either part. 

3. A liner for centrifugal liquid-separators, 
formed of separable parts arranged concen-. 
trically about and spaced from each other, 
each part being composed of a series of super 
imposed annular imperforate parts formed in 
the shape of truncated cones, the plates of one 
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series inclined at an angle to the plates of the 
series adjacent, uprights'along thev edges of ‘ 
the plates in each series; and means for sup 
porting said uprights. ‘ 

4. A liner for centrifugal liquid-separators, ' 
formed of separable parts arranged concen 
trically about and spaced'from each 'other,l 
each part being composed of‘ a series of super 
imposed annular plates connected rigidly to-' > 

10 gether by uprights, the outer series attached 

to a perforated bottom plate and the inner se 
ries attached to a‘ perforated top platecon 
taining a cream-tube, substantially asjshown 
and described. ' - ' ' 

Signed at Waterloo, Iowa; this 30th day of I 5 
November, 1901. r p 

‘ " " WILBUR‘W. MARSH; 
Witnessesz’ * - ‘ ' ‘ ' > 

CHAS. A. MARSH, 
GEO. R._ TURNER, I 


