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57) ABSTRACT 

A centrifugal separator which includes a centrifugal pump for 
pumping the fluid from the separator, the pump being con 
stituted by stationary vanes co-operating with the rotating 
fluid. 

5 Claims, 4 Drawing Figures 
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3,666, 170 
CENTRFUGAL SEPARATOR 

This invention relates to centrifugal separators. 
According to the present invention a centrifugal separator 

for separating solid particles from fluid includes a centrifugal 
pump for removing the cleaned fluid from the separator. 
Thus the pump may include stationary vanes mounted in 

relation to a rotatable casing and/or a rotatable shaft which is 
arranged to rotate the fluid so that centrifugal separation can 
be achieved and the rotary motion of the fluid in relation to 
the stationary vanes establishes the necessary pressure head 
for pumping the fluid from the separator. 
A rotatable casing is conveniently mounted on an over 

hanging extension of a shaft so that the casing is capable of 
heing slid off the free end of the shaft, and in this way it 
becomes an easy matter to remove, clean and replace the cas 
ing when it has collected a lot of particles. 
One application of the invention is to the separation of the 

by-products from a magnesium water cell which continually 
gives off magnesium hydroxide in water. If the magnesium 
hydroxide can be separated off in the separator the water can 
be recirculated for continuous use in the cell. 
The centrifugal separator can be used in a recirculating 

system for the fluid from a battery for driving an electric mo 
tor, and then the separator can be driven from the motor shaft. 
This is a particularly neat and compact arrangement where, 
for example, a magnesium water cell is used for driving an 
electric motor because the magnesium hydroxide can be easily 
separated before recirculation. 
This is particularly advantageous for an electric motor for 

driving a lawnmower or a similar load. 
The invention may be carried into practice in various ways 

and two embodiments will now be described by way of exam 
ple with reference to the accompanying drawings, in which: 

FIG. 1 is a cross-section through one form of separator, 
FIG. 2 is a section on the line II-II in FIG. 1, 
FIG. 3 is a section through III-III of another form of 

separator, and 
FIG. 4 is a section on the line IV-IV in FIG. 3. 
In the separator shown in FIG. 1 fluid containing particles 

which are required to be separated from the fluid is fed to a 
fluid supply pipe 20 extending through the wall 21 of a hous 
ing 22 which houses both an electric motor 23 and a rotary 
separator 24, the housing having a detachable end cover 19. 
The motor 23 has a shaft 25 journalled in bearings 26 in the 
housing 22, a hollow extension 27 of the shaft extending into 
the region within the cover 19. 

Rigidly secured to a radial wall 29 in the casing 22 is a 
cylinder 28 co-axial with the shaft extension 27 and having at 
its end remote from the motor a diffuser 30 having vanes 31 
best shown in FIG. 2. An outlet pipe 33 communicates with 
the interior of the cylinder 28. The rotary separator has a 
detachable cover 34 which defines with an end wall 35 carried 
on the cylinder 28 a filter chamber 36. The end wall 35 is pro 
vided with a rotary face seal between it and the cylinder 28. 
The cover 34 is secured by a screw 37 to the end of the exten 
sion shaft 27. Spring clips 38 are pivoted on the wall 35 so that 
the outer ends can clip over the end of the cover 34. 

Fluid to be filtered enters the pipe 20 which leads across the 
interior of the cylinder 28 to within the hollow extension shaft 
27 via radial bores 40. Lip seals 41 and 42 are provided to 
prevent fluid escaping. The fluid, which is supplied under a 
slight pressure, passes along the interior of shaft 27 and leaves 
it via radial exit openings 43 to pass into the chamber 36. The 
fluid and the solid particles are subjected to centrifugal forces 
and the solids collect on the walls of the cover 34, the cleaned 
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fluid being pumped out of the separator by means of the dif 
fuser 30 and vanes 31 into the cylinder 28 and thence out of 
the fluid exit pipe 33. 
When the cover 34 requires cleaning it can be removed by 

taking off the cover 19, by releasing a bayonet coupling 44, 
unscrewing the screw 37, and releasing the clips 38. 
A rotor driven at about 3,000 r.p.m. by an electric motor 

might give the fluid sufficient angular momentum to co 
operate with the stationary vanes 31 to give a pressure drop 
across the diffuser of 5, 6 or 7 lbs./sq.inch. 
The diffuser vanes may not be as shown in FIG. 2 but could 

be in accordance with any known form of diffuser. 
In the embodiment shown in FIGS. 3 and 4, the motor shaft 

51 is solid and carries the removable, rotary separator casing 
52 on its free end 53. 
The end shield 54 of the motor carries an assembly consist 

ing of a radial inlet 55, a tube 56 defining an inlet passage with 
the shaft 51, a tube 57 defining an outlet passage with the tube 
56, and an outlet 58. 

Diffuser vanes 59 are carried between annular flanges on 
the free ends of the tubes 56 and 57 for establishing a delivery 
pressure head in the rotating fluid and for pumping a small 
fraction of the fluid through openings 59 into a chamber 61, 
whence the fluid is forced through radial openings 62 to pro 
vide hydro-dynamic lubrication to a bearing consisting of co 
operating cylindrical surfaces on respective parts 63 and 64 of 
the stationary and rotary components. A seal 65 protects 
against loss of fluid from the chamber 61. 
The stationary external flange 66 on the tube 56 assists the 

flow of fluid centrifugally outwards and back through the dif. 
fuser. 
The casing 52 can be easily detached at 67 and 53, and 

removed for cleaning or replacement. 
A cover (not shown) releasably fitted to the motor and 

shield will protect the rotating parts and keep dirt off. It will 
have openings for inlet and outlet fluid lines. 
Each embodiment is suitable for filtering off the magnesium 

hydroxide by-products from the potassium bromide catalyst in 
a magnesium/water electric cell for driving a motor for a lawn 
mower. The same motor will of course be the one driving the 
separator. 
What we claim as our invention and desire to secure by Let 

ters Patent is: 
1. A centrifugal separator for separating solid particles from 

fluid, the separator including a rotatable casing for rotating 
the fluid and defining a chamber for the fluid, the casing hav 
ing a first end and a second end, a rotatable shaft passing 
through the first end of the casing and fixedly attached at one 
end to the second end of the casing, an inlet for fluid, said inlet 
being coaxial with said shaft, a centrifugal pump operatively 
associated with said chamber for removing cleaned fluid from 
the casing, said pump comprising stationary vanes for co 
operation with rotating fluid and an outlet co-axial with said 
shaft. 

2. A separator according to claim 1 wherein said shaft is 
hollow and has apertures formed adjacent the second end of 
said casing, said shaft defining said inlet for fluid. 

3. A separator according to claim 1 wherein said inlet for 
fluid is formed between said shaft and said outlet. 

4. A separator according to claim i wherein said casing in 
cludes means sealing the casing from the second end of the 
shaft. 

5. A separator according to claim 1 wherein said pump is 
situated within said casing. 
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