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Oct. 14, 1968 ABSTRACT 
A liquid component separated in a centrifugal rotor is thrown 
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therefrom into a surrounding housing where the level of the 
liquid component is controlled by an element responsive to 
changes in such level and operable to regulate the supply of a 
superatmospheric pressure gas to the interior of the housing, 
the latter having a bottom outlet for discharging the liquid 
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component and which is subjected to a counterpressure. 
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CENTRIFUGAL SEPARATOR 

THE DISCLOSURE 

The present invention relates to centrifugal separators of 
the type in which the centrifugal rotor is surrounded by a sta 
tionary housing into which a liquid component of the mixture 
to be separated is thrown from the rotor. 

In centrifugal separators of the above-noted type, it is 
known to provide the driving shaft of the centrifugal rotor 
with a pump rotor which pumps away the liquid component 
collected in the housing. Such a pump has certain drawbacks, 
among which are that it requires a high-pumping effect and 
also is eroded to a great extent if the pumped liquid com‘ 
ponent is a sludge. Moreover, air is mixed into the pumped 
liquid, which is normally undesirable for various reasons. 
An object of the present invention is to provide a centrifugal 

separator of the type described which avoids the above-noted 
drawbacks. 

According to the invention, the interior of the stationary 
housing is provided with a level control means for the liquid 
component, such control means being arranged to regulate a 
supply of superatmospheric pressure gas to the interior of the 
housing, and the latter is provided with a bottom outlet for 
discharging the liquid component and which is subjected to a 
counterpressure. With this arrangement, the liquid corn 
ponent thrown from the rotor into the housing is pressed by 
the superatmospheric pressure in the interior of the housing 
through a liquid seal having a substantially constant liquid 
level, maintained by the level control means, and through the 
discharge outlet to a desired destination, such as a container 
or a subsequent separator. After a condition of balanced 
operation has been reached, superatmospheric pressure gas 
may be supplied to the interior of the housing to replace such 
gas as has leaked from the housing or has accompanied 
separated components discharged from the separator. This 
means that the separator rotor itself serves as the pump for the 
component discharging through the outlet at the bottom of the 
housing, in that the latter component as it leaves the rotor will 
displace gas within the housing, and the resulting compression 
of the gas therein forces a corresponding quantity by volume 
of the component through the outlet at the bottom of the 
housing. The discharge takes place without an eroding effect, 
even if the component consists of sludge. Moreover, gas has 
an opportunity of separating from the component in the liquid 
seal formed by the component in the lower part of the hous 
mg. 
The invention may be used to particular advantage in con 

nection with a nozzle centrifuge in which, in order to obtain 
sludge which is satisfactorily concentrated, sludge thrown 
from the rotor nozzles is returned to the inlet of the rotor 
through a pipeline leading from the bottom of the housing, the 
returned sludge usually being supplied directly to the vicinity 
of the nozzles in the rotor. ln a nozzle centrifuge having such a 
sludge return, the problems in regard to erosion and/or air ad 
mixture are often difficult to overcome. 
Due to the superatmospheric pressure maintained in the in 

terior of the housing, it is necessary to seal the interior of the 
rotor against the atmosphere in the interior of the housing. 
According to a preferred embodiment of the present inven 
tion, a paring disc provides an outlet for discharging a 
separated component from the rotor and forms a liquid seal 
between the atmosphere surrounding the rotor and an at 
mosphere present within the» rotor. However, in order to 
prevent the latter atmosphere from increasing to a pressure 
which prevents entrance into the rotor of the mixture to be 
separated (or possibly the component which is returned to the 
rotor inlet), a communication is provided between the at 
mosphere within the rotor and the atmosphere surrounding 
the housing. 
The invention is described more in detail below, reference 

being bad to the accompanying drawing in which the single il 
lustration is a vertical sectional view of an embodiment of the 
new centrifuge chosen by way of example. 
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2 
The centrifuge as illustrated comprises a rotor body i hav 

ing a cover 2 secured to the rotor body by a threaded locking 
ring 3. The rotor is mounted on and driven by a vertical shaft 4 
and is surrounded by a stationary housing 5. The bottom of the 
housing is sealed against the driving shaft 4 by a carbon ring 6 
surrounding the shaft and urged against the rotor bottom by a 
spring 6a, the ring and spring being located in a guide 6b in the 
bottom of the housing 5. The rotor 1 contains a distributor 7 
and a conical disc set 8, the latter being located as usual in the 
separating chamber of the rotor. Sludge outlet nozzles 9 are 
provided in the outer periphery of the rotor body. A supply 
pipe 10 for the mixture to be separated opens into the distribu 
tor 7. Liquid separated from the mixture and discharging from 
the inner edge of the disc set 8 passes through openings 11 to a 
paring chamber 12 in the upper part of the rotor, where this 
liquid forms a liquid level 14 on both sides of a paring disc 13, 
the separated liquid being pumped by the paring disc through 
a discharge pipeline l5. 

Sludge discharged from the rotor nozzles 9 collects in the 
lower part of housing 5 where it forms a liquid level 16, the 
sludge being discharged through an outlet 17 extending from 
the bottom of the housing. Part of the sludge discharging 
through the outlet 17 is directed into a pipeline 19 by means of 
a controllable valve 18. The pipelines 10, 15 and 19 as well as 
the paring disc 13 are stationary, and these pipelines have 
respective depending portions arranged concentrically within 
each other at the top of the rotor. The outside of pipeline 15 is 
hermetically sealed against the housing 5, as shown at 15a. 
Also, suitable seals are provided where the pipeline l9 enters 
the pipeline 10 and where the latter enters the pipeline 15. 
The pipeline 19 opens into a space 20 below a conical disc 21 
in the rotor, and from space 20 the returned sludge enters a 
number of radially arranged bent pipes ‘22 which lead the 
sludge outwardly to the vicinity of the nozzles 9. 
A ?oat 23 is provided in the interior of housing 5 and 

operates through a conventional ?oat valve 23a to control ad 
mission of compressed air into the housing from a supply pipe 
24. The latter may thus be considered as a source of superat 
mospheric pressure gas. 
With this arrangement, as long as the counterpressure in the 

outlet 17 is constant, the pressure of the atmosphere within 
the housing 5 is kept constant. 
The atmosphere in the rotor space 20 communicates with 

the atmosphere in the paring chamber 12 by way of the central 
air space 26 in the rotor. The rotor space 20 also commu 
nicates with the atmosphere surrounding the housing 5 by way 
of a central channel 25 in the driving shaft 4, this channel 
opening laterally through the shaft as shown at 25a. 

in the operation of the centrifuge as illustrated, valve 18 is 
adjusted so that a desired part of the separated sludge is 
returned to the interior of the rotor in the vicinity of its nozzles 
9. This adjustment creates in the outlet 17 a certain counter 
pressure which, in a condition of balanced operation, is main 
tained substantially constant. If the level 16 sinks in housing 5, 
the float valve 23-23a throttles the admission of compressed 
air from the pipe 24. This causes the pressure of the at 
mosphere in the interior of housing 5 to decrease, since the 
rate of compressed air admission from the pipe 24 will now be 
less than the rate at which air leaks from the interior of the 
housing (due to normal leakage). This reduction of pressure 
within the housing results in a reduced rate of discharge of the 
liquid component through the outlet 17, whereby the level 16 
rises to the desired equilibrium position. Conversely, if the 
level i6 rises above the desired equilibrium position, the ?oat 
valve 23-23a increases the rate at which compressed air en 
ters the housing from pipe 24, and the resulting pressure in 
crease in the housing causes an increase in the liquid discharge 
rate through the outlet l7, thereby lowering the level 16 to the 
equilibrium position. 

i claim: 
1. In a centrifugal separator for a mixture including a liquid 

component, the combination of a stationary housing, a cen 
trifugal rotor surrounded by the housing and having an inlet 
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for said mixture, the rotor also having an outlet from which 
said liquid component of the mixture is thrown into the interi 
or of said housing, the housing having a bottom outlet for 
discharging said liquid component and which is subjected to a 
counterpressure, said housing being adapted to accumulate a 
body of the liquid component having a level, and means for 
controlling said level of the liquid component in the housing, 
said level control means including a source of superat 
mospheric pressure gas, and an element responsive to changes 
in said level for controlling a supply of gas from said source 
into the housing.‘ 

2. The combination according to claim 1, comprising also a 
nozzle forming the rotor outlet for said liquid component, the 
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4 
combination comprising also a pipeline leading from the bot~ 
tom of said housing for returning sludge from said nozzle to 
said inlet of the rotor. 

3‘ The combination according to claim 1, comprising also a 
paring disc forming an outlet for a separated component of 
said mixture, said disc forming a liquid seal between the at 
mosphere surrounding the rotor and an atmosphere present 
within the rotor. 

4. The combination according to claim 3, comprising also 
means forming. a passage through which the atmosphere 
present within the rotor communicates with the atmosphere 
surrounding said housing. ‘ 
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