
3,385,447 V. C. BERGSTROM 

CENTRIFUGAL SEPARATOR 

May 28, 1968 

- - - - - - - - · · · ----??|-º 

9º 

Z 
% Ø 

629 
INVENTOR 

Wélliam Be???? 

  

  

  

  

  

  

  

  

  

  

  

  

  

  



May 28, 1968 W. C. BERGSTROM 3,385,447 
CENTRIFUGAL SEPARATOR 

Filed Sept. 26, 196l 2. Sheets-Sheet 2 

em T. 

iiiiiiiii I'll i 
V 4. 

72 

INVENTOR 

/%zá ? 

BY (4t (8. 
TTORNEY 

    
  

  

  

  

  

    

  

  

  



United States Patent Office 3,385,447 
Patented May 28, 1968 

3,385,447 
CENTRFUGAL SEPARATOR 

William C. Bergstrom, Miami, Fla.; Robert W. Berg 
strom, executor of estate of said William C. Berg 
Strom, deceased 

Filed Sept. 26, 1961, Ser. No. 140,718 
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This invention relates to the separation of mixtures of 
materials of different densities. More particularly, this 
invention provides efficient apparatus for cleaning impure 
or dirty lubricating oil in engine systems, separating water 
from jet engine fuel, separating water from gasoline, and 
the like. 
The present invention resides in the concept of a centrif 

ugal separator for producing a separation of materials of 
different densities from a mixture thereof. 
The separator of the invention is of sturdy construction 

for withstanding stresses developed at high speeds of rota 
tion. 
The separator of the invention provides for continuously 

feeding a mixture to the separator and removing purified 
lighter material. The heavier material is collected in the 
separator. The heavier material can be cleaned from the 
sump upon periodic maintenance of the separator. 
The separator also includes a device for indicating or 

observing from the outside of the separator the level of 
heavier material collected inside the separator. 
For a better understanding of the invention and its 

other objects, advantages and details, reference is now 
made to the presently preferred embodiment of the in 
vention which is shown, for purposes of illustration only, 
in the accompanying drawings. 

In the drawings: 
FIGURE, 1 is a vertical sectional view through a cen 

trifugal separator according to the invention taken along 
the axis thereof; 
FIGURE 2 is a transverse sectional view along the line 

2-2 in FIGURE 1; and 
FIGURE 3 is a vertical sectional view taken along the 

line 3-3 in FIGURE 1. 
Briefly stated, the separator illustrated in the drawings 

includes a housing with a rotor or drum rotatably posi 
tioned inside the housing. The mixture of materials to be 
separated is injected through an inlet opening in the 
housing and enters the drum through slots formed by 
spaced vanes extending along the length of the rotor. The 
vanes impel the mixture to move rotationally and thus 
produce the centrifugal separation whereby the heavier 
materials migrate toward the outer portions of the rotor 
and into the space between the rotor and the housing and 
the lighter materials migrate toward the axis of the rotor. 
A sump is connected to the lower portion of the housing 

for receiving separated heavier materials, such as sludge 
and metal particles separated from impure lubricating 
oil. Inspection plugs are formed in the walls of the sump 
for indicating the level of sludge in the sump. 
The rotor includes a hollow tube extending along the 

axis and having a plurality of holes formed therein for the 
flow of the materials to and from the inside of the tube. 
The lighter material, such as purified lubricating oil, passes 
through the holes into the interior of the tube and out 
wardly from the separator via an outlet opening extending 
through the rotor and housing at the axis. The degree of 
separation can be regulated by controlling the number and 
size of these holes. 
As seen in the drawings, the illustrated centrifugal sep 

arator includes a housing 10, a Sump 12 secured to the 
lower portion of the housing 10, and a rotor or drum 14 
rotatably mounted inside the housing. The housing 10 
includes a generally cylindrical wall 16 having an inlet 
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opening 18 formed at its upper portion threadedly re 
ceiving an inlet pipe 20 for delivering a mixture of ma 
terials of different densities, such as contaminated or 
dirty lubricating oil, to the space 22 between the housing 
10 and rotor 14 and to the hollow interior of rotor 14. 
The lower portion of the housing wall 16 has an aper 

ture 24 formed therein registering with the interior of 
generally cup-shaped sump 12 having a flange 26 extend 
ing around its upper end and joined by bolts 28 to an 
annular rim 30 extending downwardly from the housing 
wall 16. The sump 12 receives heavier material, such as 
sludge from lubricating oil, and has a pair of Screw 
threaded plugs 32 and 34 extending into the bottom 36 and 
cylindrical side wall 38, respectively thereof. These plugs 
can include a magnetic plug or sight indicator for inspect 
ing the interior of the sump to determine the amount and 
nature of the sludge collected therein. The plug, 34 as 
seen in FIGURE 2, includes a transparent sight glass 40 
for inspecting the interior of the sump 12. 
The housing wall 16 has a generally-right-circular-cy 

lindrical shape, and has its opposite ends closed by end 
panel 50 at one end and end panel 52 at the opposite end. 
These panels have bores formed therein receiving, respec 
tively, stub shafts 54 and 56 of the rotor 14. 
The rotor 14 is generally cylindrical in shape and in 

cludes a pair of disc-shaped end plates 60 and 62 connected 
by circumferentially-spaced vanes 64 extending between 
the end plates. 

Each vane 64 has the approximate cross-sectional shape, 
as seen in FIGURE 3, of a sector of a circle with its arc 
65 along the circumference of rotor 14, its narrow edge 66 
closest to the axis of rotor 14, and its sides 66 converging 
toward the axis of the rotor. Cylindrical bands 67 and 
68 are joined, respectively, to end plates 60 and 62 and 
together with vanes 64, form the cylindrical wall 70 of 
the rotor 14. 
The vanes 64 have slots or apertures 72 formed there 

between for the flow of materials to and from the hollow 
interior 74 of rotor 14. The shape of the vanes 64 deter 
mines that each slot 72 has a uniform or constant width 
in a radial direction, that is, in the direction of the depth 
of the slot, as seen in FIGURE 3. 

Stub shaft 54 has a flange 76 joined by bolt assemblies 
78 to the rotor end plate 60. The stub shaft 54 has an 
annular flange 80 extending outwardly adjacent housing 
panel 50 for locating the rotor 14 at a predetermined posi 
tion within the hollow housing 10. A bushing 82 is re 
ceived in the bore formed in housing panel 50 and sur 
rounds the stub shaft 54 for reducing friction. An annular 
seal 84 is received in a countersink 86 formed in housing 
panel 50 and sealingly engages the outer surface of stub 
shaft 54. Drive shaft 88 is received in a bore formed in 
stub shaft 54 and is connected for rotation as one with 
shaft 54 by a snap ring 90. Splines 92 are formed on the 
drive shaft for engagement by a suitable source of power 
(not shown) to cause rotation of the rotor 14 within the 
housing 10. 
The other end plate 62 of the rotor 14 is secured by bolt 

assemblies 100 to the flange 102 of stub shaft 56 re 
ceived in a bore in housing end panel 52. A bushing 104 
surrounds the stub shaft 56 for reducing friction and pro 
viding a seal. The stub shaft 56 has a cylindrical outlet 
opening 106 formed at its axis in registry with the interior 
107 of a tube 108 extending axially along the length of ro 
tor f4 and having a plurality of rows of spaced holes 110 
formed therein for the flow of materials. The tube 108 has 
its opposite ends joined, respectively, to end plates 60 and 
62 and thereby increases the rigidity, sturdiness and en 
durance of rotor 14. The degree of separation of the 
materials can be regulated by controlling the number and 
size of holes 110. 
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In operating the centrifugal separator previously de 

scribed for the purification of contaminated or dirty lu 
bricating oil, the dirty oil is pumped through pipe 20 into 
inlet opening 18 where it flows into the space 22 between 
the housing 10 and rotor 14. The source of power (not 
shown) is engaged with drive shaft 88 to rotate the rotor 
14 within the housing 10. The dirty oil passes through 
slots 72 formed between vanes 64 into the hollow interior 
74 of the rotor. The vanes 64 impel the oil and cause rota 
tion thereof. Thereafter, by the difference in densities, the 
denser, contaminating materials, such as sludge and metal 
particles, are impelled to migrate or flow through opening 
24 into sump 2. The purified oil, being of less mass per 
unit volume, migrates or flows through holes 110 into the 
hollow interior 107, constituting an unobstructed axial 
zone, of tube 108 and outwardly through outlet opening 
106 for a return to the lubricating system of the engine to 
which the separator is attached. 

During periodic maintenance, the entire separator can 
be flushed out with steam in order to remove the sludge 
and metal particles from the sump 12. The plug 32 can 
also be removed for draining the sump. 
Thus it will be seen that the invention provides a centri 

fugal separator of relatively simple, yet sturdy construc 
tion for efficiently separating materials of different 
densites. 

While a presently preferred embodiment of the inven 
tion has been illustrated and described, it will be recog 
nized that the invention can be variously embodied and 
practiced within the scope of the following claim. 

I claim: 
1. In a centrifugal separator for separating a mixture of 

different densities, said separator including a hollow hous 
ing, a hollow rotor rotatably supported in said housing for 
rotation about an axis and defining a space between said 
housing and said rotor, said housing having an inlet open 
ing formed therein for the passage of a mixture of ma 
terials into said space, said rotor and housing having an 
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rotor having a tube extending along the axis of the rotor 
and spaced substantially inwardly from the periphery of 
said rotor, said tube communicating with said outlet open 
ing, said tube having a plurality of holes formed therein 
for the flow of separated less dense material into said tube, 
said housing including a wall with an outlet aperture form 
ed therein, a sump secured to said housing and communi 
cating with said outlet aperture for collecting separated 
more dense material; the improvement which comprises 
said rotor including a plurality of vanes extending in 
wardly at circumferentially-spaced positions around the 
rotor, said rotor having slots formed therein between said 
vanes for the flow of materials, each said vane having its 
sides converging toward the axis of the rotor so that the 
vane tapers inwardly and each slot is of substantially 
uniform width in a radial direction, the narrow inner edge 
of each vane being spaced from said tube by a distance 
sufficient to provide an annular unobstructed space sur 
rounding said tube; whereby, upon rotation of said rotor, 
said varies accelerate to rotation a mixture of materials, 
materials migrate through said slots, and the less dense 
material collects in said tube and passes out said outlet 
opening. 
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