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To al tvhom it may concern: 
Beit known that I, MATTHEWL. HoYT, a 

citizen of the United States, residing at Birch 
ton, in the county of Saratoga and State of 
New York, have invented a new and useful 
Improvement in Centrifugal Liquid-Separa 
tors, of which the followingis a specification. 
This invention relates to that class of cen 

trifugal separators which are employed for 
separating a compound liquid into its con 
stituenti liquids of different densities, more 
particularly for separating milk into cream 
and skim-milk. These separators are pro 
vided with imperforate bowls having a sup 
ply device for the full milk and separate dis 
charges for the separated cream and skim 
milk. Various devices have been arranged 
in the liquid-space of such bowls for the pur 
pose of increasing the skimming capacity of 
the same. 
The object of my invention is to produce a 

simple and efficient device which, when 
placed in the liquid-space of such a bowl, will 
largely increase its skimming capacity. 

In the accompanying drawings, Figure 1is 
a sectional elevation of a separator-bowl pro 
vided with my improvements. Fig. 2 is an 
elevation of the skimming-shellshown in Fig. 
1. Figs. 3, 4, and 5 are horizontal sections, 
respectively, in lines 3 3, 44, and 5 5, Fig. 1. 
Fig. 6 is a fragmentary vertical section of my 
improved skimming-shell without cream 
pipes. 

Like letters of reference referto like parts 
in the several figures. 
A represents the bowl of a centrifuga 

cream-separator, which may be of any ordi 
nary or suitable construction. As shown in 
the drawings, this bowlhasabottoma, formed 
on the upper end of the spindles a', a cylin 
drical peripheral wall a, secured at its lower 
endto said bottom, and a removable cover aº, 
which is connected by a screw-threaded con 
nection and packing with the upper end of 
the peripheral wall in a well-known manner. 

b represents the skim-milk discharge-pipes, 
Which are Secured to the under Side of the 
cover, and b' the cream-discharge orifice, 
both delivering the separated liquids from 
the contracted neck B of the cover in a Well 
known manner. 

C represents the feed-pipe, which is ar 
ranged centrallyin the neck of the coverand 
extends downwardly from the lattera short 
distance into the bowl, where it is provided 
with branch or delivery pipes c, which ex 
tend downwardly and outwardly from the 
bottom of the feed-pipe and terminate with 
their outer ends in the full-milk zone of the 
bowl, that is to say, outwardly of the cream 
zone and inwardly of the skim-milk zone. 
The feed-pipe C rests upon a tubular stand 
ard or supporting extension C, to which itis 
preferablysecured by soldering, so that both 
can be inserted and removed together. The 
lower end of the standard Cºrests, preferably, 
in a shallow central socket cº in the bottom 
of the bowl. The coverbears upon the upper 
end of the feed-pipe when screwed down upon 
the peripheral wall of the bowl, whereby the 
feed-pipe and its standard are held in place. 
The ends of the branch pipes c of the feed 
pipe open, preferably, in an inverted conical 
shield D, which extends inwardly and out 
wardly from the mouths of the brarch pipes 
and prevents the milkissuing therefrom from 
agitating or disturbing the upper portion of 
the annular body of cream, usually desig 
nated as the º cream-wall.” Such agitation 
would cause separated cream particles to be 
come commingled again with the entering 
full milk and is therefore to be avoided. The 
inner and lower end of this shield extends, 
preferably, to and is secured to the standard 
C' and is in that case provided with openings 
d, which are located in the cream zone and 
through which the cream, which is separated 
below the shield, passes upwardlytoward the 
cream-outlet of the bowl. The upper edge 
of the shield may be notched, as shown at d', 
to facilitate the escape of skim-milk around 
the upper edge of the shield. 
E represents an upright skimming-shell or 

partition whichis arranged in the liquid-space 
of the bowl near the inner surface of the pe 
ripheral wall thereofand which rests upon the 
bottom of the bowl and terminates near the 
cover. This shell is approximately cylin 
drical, buthasin its outer surface shallow de 
pressions IF of greater or less area, each of 
which slopes from all sides to an openingf, 
whichislocated in that portion of the depres 
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sion which is nearest the axis of the bowl. As 
shown in the drawings, two such shallow de 
pressionsare arranged, one above the other, in 
the height of the shell, and four circumferen 
tially around the shell, sothat the outer sur 
face of the shell is composed of eight of these 
shallow depressed areas or fields which are 
separated by correspondingly low upright 
ridges orbulges fº and circumferential ridges 
orbulges fº. The number of these sectionsor 
areas may, however, be increased orreduced 
and depends somewhat upon the size of the 
bowl. Each of the openings fis provided on 
the innerside of the shell with a pipe fº, which 
extends inwardly to or near the cream zone. 
This shell is held at the desired short distance 
from the inner surface of the peripheral wall 
of the bowl by spacing ribs or projections fº 
of any suitable form or construction. 
G represents radial wings secured to the 

inner surface of the shell for the purpose of 
compelling the body of liquid within the shell 
to rotate therewith. These wings are prefer 
ably arranged in the same vertical plane as 
the cream-tubes of the respective superposed 
areas of the shell, asshown, so that the wings 
will serve at the same time to support the 
tubes. 
The upper end of the shellis provided with 

a conicalcover II, which extendsfrom the shell 
upwardly and inwardly above the shield of 
the feed-tube to or nearly to the cream zone, 
or so far toward the axis of the bowl that the 
partially-skimmed milk which is massed 
against the innerside of the shellis prevented 
by this cover from escaping upwardly to the 
outlets in the neck of the bowl and is com 
pelled to move downwardly and passaround 
the lower end of the shell into the narrowan 
nular space between the latter and the inner 
surface of the bowl. The lower edge of the 
shell is preferably provided with notches e 
forfacilitating the passage of the milkaround 
the lower edge of the shell. 
The full milkwhich enters the bowl through 

the feed-pipe is subjected to a separating ac 
tion within the shell E, whereby the large and 
more readily separated cream globules are 
separated from the partially-skimmed milk. 
The latteris forced outwardly against thein 
ner side of the shell and the cream particles 
are crowded inwardly and forma cream wall 
which moves upwardly to the neck of the 
bowl and finally escapes from the cream-dis 
chargetherein. The partially-skimmed milk 
moves downwardly along the inner surface of 
the shell and passes around the lower edge of 
the shell into the narrow annular space be 
tween the shell and the peripheral wall of the 
bowl, through which space itflowsupwardly. 
In this annular space the partially-skimmed 
milkis further separated and the separating 
action in this space isparticularly effective for 
several reasons. The layer of liquid is thin 
and located in the outermost portion of the 
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The smaller cream globules which have es 
caped the separating action on the inner side 
of the shellare here separated from the skin 
milk and crowded against the outer surface 
of the shell. The shallowsloping surfaces of 
the depressedareas in the outer surface of the 
shell collectthese cream particles and conduct 
them to the escape-openings at the innermost 
points of the depressions, Whence they pass 
through the inwardly-extending pipes to the 
cream wall. These pipes enable the cream to 
reach the cream wall without interference by 
the thickbody of milkwhich rests against the 
inner surface of the skimming-shell, and al'e 3 
preferably employed, but they may be omit 
ted, as shown in Fig. 6, where the shell is 
shown with apertures fºwithout cream-pipes, 
in which case the cream particleshave to pen 
etrate the layer of milk on the inner side of 
the skimming-shell. 

Each outer sectional area or depression F 
of the skimming-shell slopes in a circumfer 
ential direction as well as in an upright di 
rection to the cream-tube at the innermost 
point of the depression and individually 
gathers the cream particles from its portion 
of the outer layer of liquid and conducts the 
same by the shortest and most direct route to 
the cream wall. The cream particlesare pre 
vented from lodgingandthickening anywhere 
on the surface of the shell, as the surface of 
each area is pitched from all sides toward its 
escape opening or pipe. As the outer sur 
face of the skimming-shell is composed of a 
number of these shallow converging depres 
sions, the entire outer surface of the shell can 
be arranged very near the peripheral wall of 
the bowl, where the smaller cream particles can 
be most completely separated and the shell 
can nevertheless completely gather and drain 
offthe separated cream particles. Thisinsures 
a shell of larger diameter and area, where 
by the separating action is increased both 
inside and Outside of the shell. The creann 
separated on the innerside of the shell moves 
upwardly through the openings in the shield 
of the feed-pipe and passes out through the 
central opening of the conical top of the 
skimming-shell, and so reaches the neck of 
the bowl and escapes through the cream-dis 
charge orifice. The cream which is sepa 
rated above the shield of the feed-pipe joins 
the upWardly-moving cream wall, and the 
same istrue of the cream which is separated I 
above the conical top of the skimming-shell. 
The skim-milk enters the outer ends of the 
skim-milk pipes from the space outside of the skimming-shell. 
The skimming-shell is preferably made in : 

two horizontal sections, as shown, connected 
by a Snug lap-joint i, which is sufficiently 
tight to prevent the escape of the partially 
skimmed milk outwardly, but which permits 
the Sections to be readily separated for clean 
ing. The removable cover of the skimming bowl, Where the centrifugal action is greatest, shell is connected with the upper section by 
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a similar jointi, and this cover is also pref 
erably provided with spacing and supporting 
projections i'. 

I claim as my invention 
1. The combination with a separator-bowl 

having suitable feed and discharge devices, 
of an internal shell arranged in the liquid 
space of the bowl near the peripheral wall 
thereof and having its outer surface com 
posed of depressed portions and intervening 
ridges or elevations, which depressed por 
tions approach the axis of the bowl from all 
directions and have at theirinnermostpoints 
outlets through which the cream flows in 
wardly, substantially as described. 

2. The combination with a separator-bowl 
having suitable feed and discharge devices, 
of an internal shell arranged in the liquid 
space of the bowl near the peripheral wall 
thereof, and having its outer surface com 
posed of depressed portions and intervening 
ridges or elevations, Which depressed por. 
tions approach the axis of the bowl from all 
directions and have at theirinnermostpoints 
outlets through which the cream flows in 
vardly, and a cover applied to the upper end 
of saidshelland extendinginwardlyto apoint 
nearthe creamzone, substantially assetforth. 

3. The combination with a separator-bowl 
having suitable discharge devices, of an in 
ternal shell arranged in the liquid-space of 
the bowl near the peripheral wall thereof, 
and having its outer surface composed of de 
pressed portions and intervening ridges or 
elevations, which depressed portions ap 
proach the axis of the bowl from all direc 
tions and have at theirinnermost points out 
lets through which the cream flowsinwardly, 
a cover applied to the upper end of said. shell 

and extending inwardly to a point near the 4o 
cream zone, and a feed device delivering the 
milk into the upper portion of said shell, sub 
stantially as set forth. 

4. The combination with a separator-bowl 
having discharge devices for the separated 45 
cream and skim-milkin itstop, of a feed-pipe 
provided with an outwardly-extending de 
livery-pipe in the upper portion of the bowl, 
and an annular shield arranged in the upper 
portion of the bowl concentric with the lat 
ter and extending from the mouth of said de 
livery-pipe outwardly and upwardly toward 
the skim-milk zone and downwardly and in 
wardly toward the cream zone, substantially 
asset forth. 

5. The combination with a separator-bowl 
having discharge devices for the separated 
cream and skim-milkin its top, of an inter 
na shell arranged in the liquid-space of the 
bowl near the peripheral wall thereof, a feed- 6o 
pipe provided with an outwardly-extending 
delivery-pipe within the upper portion of said 
shell, and an annular shield arranged within 
the upper portion of said shell and extending 
from the mouth of said delivery-pipe up- 65 
Wardly and outwardly toward the skim-milk 
zone, and downwardy and inwardly toward 
the cream zone and having at its upper end 
a passage through which partially-skimmed 
milk can flow upwardly and at its lower end 7o 
a passage through which the cream flows up 
wardly, substantially as set forth. . 
Witness my hand this 26th day of March, 

1896. 
MATTHEVV L. HOYT. 
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Witnesses: 
EDWIN QUACKENBUSH, 
E. J. BRIGGS. 

  


