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The present invention relates to a centrifuge for the 
separation of two liquids from each other while keep 
ing a substantially constant interface between these 
liquids. 

In the separation of water-containing mineral oil, for 
example, the speci?c gravity of the oil usually 
varies to such an extent that in order to keep the in 
terface between oil and water at a fairly constant level 
in the separation chamber, it is necessary to have avail 
able a number of gravity disks of various sizes so that 
a disk of the selected proper size can be used as over 
flow for the separated water, the oil being discharged by 
suitable means such as a paring member. It is im 
portant that the level of the interface be kept within a 
limited zone to insure an optimal separation result. Since 
it is impossible to replace the gravity disk while the 
centrifuge is in operation, the variation of the speci?c 
gravity of the oil constitutes a complicating factor in 
operation. 
The present invention reduces or eliminates the need 

of exchanging the gravity disk by providing a centri 
fuge having a liquid inlet and two liquid outlets, one 
of which is of the level maintaining type (over?ow or 
paring member) and the other of which is of a type 
that may be throttled by means of a movable wall (a 
piston or diaphragm) which is subjected on opposite 
sides to the pressure, produced by the centrifugal force, 
of columns of different size of substantially the same 
liquid and which, on one of the sides, is preferably sub 
jected also to an additional force. A variation of the 
speci?c gravity of the liquid discharged through the out 
let Which can be throttle-d involves a variation of the 
liquid pressures acting upon the movable Wall, so that 
the latter is displaced to ‘a new position corresponding 
to the balance between the forces acting upon the wall. 
The resulting modi?cation of the throttling of this out 
let causes a new adjustment of the size of the liquid 
columns or the magnitude of the liquid pressures act 
ing upon the movable wall whereby the previously in 
dicated level of the interface remains essentially 
unchanged. 

According to a preferred embodiment, one of the 
liquid outlets is formed by an over?ow, and the other 
liquid outlet, preferably the one which can be throttled, 
comprises a paring member, preferably a paring disk. 

If desired, a channel may be provided which leads 
from the space on one side of the movable wall to a 
point which, in the radial direction, lies beyond the 
interface level in the separation chamber, and this space 
may have an inlet for liquid, the additional force being 
arranged to act upon the movable wall in a direction 
which is opposite to that of the action of said liquid. 
The supply of liquid to this space is preferably ar 
ranged so as to issue from the paring member. 

‘If one of the liquids in the liquid mixture to be 
separated constitutes a small quantity in relation to the 
other liquid, the supply of the liquid mixture to the 
centrifuge may be effected entirely or partly to the above 
mentioned space. 

According to a preferred embodiment, the additional 
force may be generated by a spring. However, it is also 
possible to replace the additional force by an arrange 
ment ‘according to which the movable wall is consti 
tuted by a cylindrical piston of which one of the sides 
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subjected to liquid pressure has a smaller radius than 
the other side. 
The invention is described more in detail below, ref 

erence being made to the attached drawing in which 
FIG. 1 is a vertical sectional view of the right-hand 
half of a centrifuge, and FIG. 2 is a similar view through 
part of a modi?cation of the same centrifuge. 

In ‘FIG. 1, reference numeral 1 designates a centri 
fuge rotor with a hood 2 and a lock-ring 3. Reference 
numeral 4 designates a supply pipe for the liquid mix 
ture to be separated (assumed in the following to be a 
water-containing mineral oil). A disk set 7 is inserted 
between a distributor 5 and a top disk 6. An over?ow 
8 for separated water is arranged at the top of the hood. 
This over?ow is normally constituted by a specially 
mounted gravity disk. A paring chamber 10 and a liquid 
feed chamber 11 are arranged in the neck 9 of the top 
disk. These chambers are separated by a horizontal wall 
12. A stationary par-ing disk 13 constituting the outlet 
for separated oil is arranged in the paring chamber 10. 
A pipe 15 branches from a paring channel 14 in the 
paring disk and opens into the chamber 11. From the 
latter, a channel 16 extends into the separating cham 
ber 17 and opens at its outer end 16a at a region located 
radially outward from the interface ‘18 between oil and 
water, it being this interface which is to be kept at 
a nearly constant level. A channel 19, which conveys 
separated clean oil to the paring chamber :10, is arranged 
in the neck 9 of the top disk 6. 
The lower ori?ce 20 of the channel 19 is throttled by 

a cylindrical piston 21 movable in vertical direction. This 
piston, due to a small clearance in relation to the in 
side of the top disk neck 9, moves nearly Without fric 
tion. On its upper side, the piston 21 is urged downwards 
by an oil layer having a free level 22, and on its under 
side the piston is urged upward by an oil layer with a 
free level 23 and by the additional force of a spring 
24 clamped between the piston 21 and the upper edge of 
the distributor 5. The spring 24 may, of course, be re 
placed by a spring pulling in the upward direction and 
inserted between the piston 21 and the wall 12. 

In the separation of water-containing oil, the centrifuge 
operates as follows: 
The oil is fed into the separating chamber 17 through 

inlet pipe 4, separated water travelling along the upper 
side of the hood 2 to reach the over?ow 8 from which 
it is discharged. Separated clean oil reaches the inner 
edges of the disk set 7 and ?ows through the channel 19 
to the paring chamber 10 to be discharged by the paring 
disk 13. A small portion of the oil ?owing through the 
paring channel 14 is diverted by the pipe 15 to the cham 
ber 11 and ?lls the channel 16 up to its opening 16a 
into the separating chamber 17. The oil ?owing out from 
opening 16a travels inward toward the disk set 7. The 
pressure of the oil column contained in the channel 16 
and the chamber 11 balances the pressure of the water 
column which extends from the ori?ce 16a of the channel 
16 in the separating chamber to the over?ow 8. The size 
of this water column is constant. The pressure of the oil 
column which extends between the levels 18 and 23 
balances the pressure of the shorter Water column which 
extends between the level 18 and the over?ow 8. The 
position of the level 23 is determined by the throttling of 
the ori?ce 20 of the channel 19. 
The control of the interface 18 according to the inven 

tion may brie?y be explained as follows: 
If the speci?c gravity of the oil which is fed to the 

centrifuge increases, a shorter oil column is required to 
balance the corresponding water column; that is, the oil 
level 22 moves radially outward. Consequently, the pres 
sure against the upper side of the piston 21 is reduced 
and therefore the spring 24 and the liquid pressure acting 
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upon the underside of the piston displace the piston up 
ward. In this way, the area of the ori?ce 20 increases so 
that the resistance to flow encountered by the oil on its 
way to the paring chamber ‘10 is reduced. As a result, 
the oil level 23 also travels outward so that the oil 
column, between the levels 18 and 23 becomes shorter. 
This caiuses a displacement of the level 18 which is con 
siderably less than would have been the case Without the 
present control means. That is, the displacement will 
amount to only one tenth, for example, of that in a centri 
fuge of the convention type. 

In FIG. 2, the spring 24 has been eliminated by pro 
viding a piston 21a having opposite sides 21b and 21c of 
different areas which are subjected to the pressure of a 
liquid. By means of packings (not shown), piston 21a 
slides with a liquid-tight ?t against the surfaces 9a and 9b 
of the inside of the top disk neck 9. 
As may be seen in FIG. 2, the pressure exerted by a 

liquid layer on the underside of the piston 21a balances, 
without the assistance of any spring, the pressure exerted 
by a liquid layer on the upper side of the piston, the 
latter layer being thicker but located at a smaller radius. 
As may be easily understood, the result of this embodi 
ment is similar to the result of the embodiment according 
to FIG. 1. 
We claim: 
1. A centrifuge for separating two liquids from each 

other while maintaining a substantially constant interface 
between the liquids, the centrifuge comprising a centrif 
ugal rotor having an inlet for a mixture of the two liquids 
and also having two outlets for the respective separated 
liquids, one of said outlets being of the level maintaining 
type and the second outlet being of the type adapted to 
be throttled, and a movable wall for throttling said second 
outlet and subjected on opposite sides in the rotor to 
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the pressures, generated by centrifugal force, of liquid 
columns of diiferent size and of substantially the same 
liquid. 

2. A centrifuge according to claim 1, comprising also 
means subjecting said movable wall to an additional force 
on One of its sides. 

3. A centrifuge according to claim 1, in which said 
outlet of the level maintaining type is an over?ow outlet, 
said second outlet including a paring member. 

4. A centrifuge according to claim 1, in which the rotor 
forms spaces at opposite sides of said movable wall, the 
rotor having a channel leading from one of said spaces 
to a region in the rotor located radially outward from 
the level of said interface, said one space having an inlet 
for liquid, the centrifuge comprising also means subjecting 
said movable wall to an additional force in a direction 
opposite to that of liquid in said one space. 

5. A centrifuge according to claim 4, in which said 
second outlet includes a paring member, the centrifuge 
comprising also means for supplying liquid from said 
paring member through said inlet to said one space. 

6. A centrifuge according to claim 1, comprising also 
a spring subjecting said movable wall to an additional 
force on one of its sides. 

7. A centrifuge according to claim 1, in which said 
movable wall is formed by a cylindrical piston, one side 
of said piston having a smaller radius than the opposite 
side. 

References Cited 

UNITED STATES PATENTS 

1,158,959 11/1915 Beach ____________ __ 233—-27 
2,622,796 12/1952 Steinacker et al. ____ 233-19 X 
2,862,659 12/1958 Nyrop ____________ __. 233—20 

WILLIAM I. PRICE, Primary Examiner. 


