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CENTRIFUGAL SEPARATOR 

This invention relates to a centrifugal separator of 
lighter and heavier ?uids, for example, for separating 
oil from water in a cooling system for an internal com 
bustion engine. 
According to the invention a centrifugal separator 

comprises a hollow rotor having a separation chamber 
with a collector plate extending transversely in relation 
to the axis of rotation for collection of one of the ?uids, 
and outlets for the respective ?uids respectively adja 
cent the inner and outer edges of the plate. This collec 
tor plate arrangement helps achieve efficient separa 
tion. Preferably a radially inner or radially outer sur 
face of the separation chamber wall is generally conical 
so that the chamber wall diverges towards the collector 
plate and one of the liquids can run down that surface 
with a radial component of movement assisting separa 
tion. 

The separator may have a movable valve member 
having a valve passage which is in communication with 
the areas on either side of the collector plate in two dif 
ferent positions of the valve member; the valve member 
is conveniently biassed towards one position but can 
move against the bias into the other position in re 
sponse to a change in the pressure of the incoming ?uid 
to be separated. Preferably the outlet for one of the 
separated ?uids from the separation chamber extends 
generally tangentially to assist rotation of the rotor. 
The invention may be carried into practice in various 

ways and two embodiments will now be described by 
way of example with reference to the accompanying 
drawings, in which: 
FIG. 1 is a sectional elevation of one ?uid separator 

embodying the invention; 
FIG. 2 is a detail showing how the separator of FIG. 

1 can be modi?ed in accordance with a second embodi 
ment of the invention; and 
FIG. 3 is a diagram showing either separator in use 

on the cooling water system of an oil lubricated internal 
combustion engine. 

In the centrifugl separator of FIG. 1 a stationary 
housing 10 includes a rotor assembly 11 arranged to be 
rotated about a generally vertical axis de?ned by a 
fixed spindle 12 by pressure ?uid which leaves a drive 
chamber 13 through tangentially directed nozzles 14. 
The drive ?uid is led to the chamber 13 by way ofa ra 
dial passage 15 in the spindle 12, an axial passage 18 
in the spindle and inlet passages 16 in a base 17 on to 
which the housing 10 is removably mounted. 
A mixture of lighter and heavier ?uids to be sepa 

rated enters through an opening 19 at the upper end of 
the spindle 12 and extends through the axial passage 21 
in the spindle and a generally radial passage 22 in the 
rotor assembly into a reception chamber 23 spearated 
from the main separating chamber 24 of the rotor as 
sembly by a disc 25 having apertures 26 for passage of 
?uid from the reception chamber 23 to the separating 
chamber 24. 
At the lower end of the separating chamber 24 is a 

collector plate 27 fast with a sleeve 28 which rotates on 
the spindle 12 and forms the inner wall of the rotor as 
sembly. 
The collector plate 27 extends outwardly trans 

versely of the rotor axis towards the outer wall 29 of the 
rotor assembly de?ning with the outer wall a gap 31 
through which the heavier ?uid can pass downwardly 
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2 
into the region 32 below the collector plate 27. There 
is an outlet for the lighter ?uid indicated at 33 through 
which the lighter ?uid can move radially inwardly 
through the sleeve 28 and then through a passage 34 in 
the spindle before ?owing downwardly axially to an 
outlet passage 35 in the base 17. The sleeve 28 carries 
a conical member 36 so that the inner wall of the sepa 
rating chamber 24 diverges downwardly and this assists 
in effecting separation between the lighter and heavier 
?uids, as the lighter ?uid runs down this surface with 
an inward component. 
The outer wall 29 of the separating chamber is 

formed with two internal annular troughs 37 and 38 for 
collection of solid particles, one of which is half way 
along the separating chamber 24 and the other of 
which is at the bottom of the heavier ?uid region 32. 
From the heavier ?uid region 32 the separated 

heavier ?uid can ?ow axially downwards through a pas 
sage 39 into a lower chamber 41 into which the driving 
?uids is discharged from the nozzles 14 and from which 
the separated heavier ?uid and the drive ?uid,which 
will in general be the same, can be withdrawn through 
a passage 42 in the lower part of the base 17. 

In an alternative arrangement the heavier ?uid in 
stead of leaving the region 32 through the axial passage 
39 can leave through one or more tangentially directed 
openings 43 in the side wall of the region 32 to assist 
in rotating the assembly 11. In this case also the sepa 
rated heavier ?uid having left the tangential openings 
43 mixes with the rest of the driving ?uid in the lower 
chamber 41. If the tangential passages 43 are used, 
then an inwardly extending annular shelf 44 may be dis 
posed between the lower surface of the collector plate 
27 and the openings 43 to provide some protection 
against blocking of the openings 43 by solid particles 
which will be collected 'in the lower trough 38. 

In the second embodiment of ?uid separator the con 
struction is generally the same as FIG. 1 but the ar 
rangement for collecting the heavier and lighter ?uids 
from the chambers 24 and 38 respectively is modi?ed 
in the manner shown in the detail of FIG. 2. As with the 
embodiment of FIG. 1 the lighter ?uid collects above 
the collector plate 27 and the heavier ?uid collects 
below it. In this case however, there are two radial in 
wardly directed passages 46 and 47 in the lower part of 
the conical member 36 one leading from each of the 
chambers 24 and 38 and they cooperate with a verti 
cally slidable valve sleeve 48 having a radial inwardly 
directed passage 49 for leading either the lighter ?uid 
or the heavier ?uid into the outlet 33 in the sleeve 28 
for subsequent delivery at 35 depending on whether the 
valve sleeve 48 is in an upper position in which the pas 
sage 49 is aligned with the passage 46 or in a lower po 
sition shown in FIG. 2 in which the passage 49 is 
aligned with the passage 47. 
The sleeve 48 is biased downwards by a spring 51 to 

be normally in the lower position shown in FIG. 2, so 
that it is the heavier ?uid that is normally supplied at 
35. If however the pressure of the ?uid increases then 
the net upward thrust on the sleeve due to the differen 
tial areas in a chamber 52 below the sleeve 48 is suffi 
cient to more the sleeve upwards against the spring 51 
until the passage 49 registers with the passage 46 and 
in that situation it is the lighter ?uid that is delivered at 
35. 
This enables the two separated ?uids to be delivered 

alternately at 35 by control of the pressure of the in 
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coming ?uid to be separated, for example by means de 
scribed below with reference to FIG. 3, and by a suit 
able change-over valve in the connection from the out 
let 35, whichever ?uid is being delivered can be sup 
plied to an appropriate collector. The passages 39 and 
43 are in consequence not used with this embodiment. 
FIG. 3 ‘shows either of the separators of FIGS. 1 and 

2 in use in the cooling water system of an internal com 
bustion engine, in which lubricating oil can become 
mixed with cooling water and is desired to be separated 
for reuse of both ?uids. 
The internal combustion engine 61 draws this cooling 

water from a water tank 62 and delivers water which 
has been used for cooling and may contain some oil and 
some solid particles to a delivery tank 63. The oil being 
the lighter fluid tends to collect on the top of the deliv 
ery tank 63 as shown at 64, and a venturi ejector 65 is 
used to draw fluid from the top level by means of a ?oat 
66 and a ?exible pipe 67 for supply to the inlet passage 
21 of the separator. Driving ?uid for the separator is 
drawn by a pump 68 from the water tank 62 to the driv 
ing water inlet 16 in the separator and also through the 
venturi ejector 65 to drive it. 
Separated oil is lead from the outlet 35 to an oil tank 

69 and separated water passes from the passage 42 
back into the delivery tank 63, if it is the FIG. 1 em 
bodiment that is being used. If it is the FIG. 2 embodi 
ment that is being used, then the single outlet 35 is al 
ternately switched to the oil tank 69 and the delivery 
tank 63. 
The level in the water tank 62 is maintained by a con 

nection 71 between the bottoms of the two tanks 62 
and 63 so that the water tank is always replenished with 
water from the bottom of the delivery tank which will 
tend to be free from oil. 
When using the FIG. 2 embodiment the pressure 

within the separator can be increased to change over 
the valve sleeve 48 by closing a valve 72 in a by-pass 
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4 
passage 73 normally by passing the main ?uid path 
through the separator. As soon as the valve is closed, 
the pressure in the separator increases so that it is water 
rather than oil that is delivered from the outlet 35, and 
when oil is to be again delivered the by-pass passage is 
opened to drop the internal pressure again and this 
operation of the valve 72 can be linked with the 
change-over connection from the outlet 35 to the re 
spective tanks 69 and 63. 
What I claim as my invention and desire to secure by 

Letters Patent is: 
1. A centrifugal separator of lighter and heavier ?u 

ids comprising a hollow rotor de?ning a separation 
chamber, a collector plate in the chamber having inner 
and outer edges extending transversely in relation to 
the axis of rotation for collection of one of the ?uids, 
a central post in the chamber which converges down 
wardly and inwardly to the inner edge of the collector 
plate, and outlets for the respective ?uids respectively 
adjacent the inner and outer edges of the plate. 

2. A separator as claimed in claim I in which the out 
let for one of the separated ?uids from the separation 
chamber extends generally tangentially to assist rota 
tion of the rotor. 

3. A separator as claimed in claim 2 including a baffle 
protecting the tangential outlet from solid particles. 

4. A separator as claimed in claim I in which there 
are areas on either side of the plate respectively for the 
separated ?uids, including a movable valve member, 
and a valve passage in the member which is in commu 
nication with one or other of the said areas in two dif 
ferent positions of the valve member. 

5. A separator as claimed in claim 4 in which the 
valve member is biased towards one position but can 
move against the bias into the other position in re 
sponse to a change in the pressure of the incoming ?uid 
to be separated. 

* * * * * 


