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57 ABSTRACT 

Apparatus for removing the solid particles from a liquid 
in which a bowl of generally inverted cup shape is ro 
tated about a vertical axis concurrently with the supply 
of a liquid containing solid particles to the inner surface 
of the bowl so that the solid particles are centrifugally 
forced against the inner surfce of the bowl and retained 
thereon. The bowl has fluid outlet openings in its top 
wall which extend radially outwardly from the axis of 
rotation of the bowl a distance greater than the spacing 
of the lower edge of the bowl from the axis of rotation 
so that fluid with the solid particles removed therefrom 
will flow out the outlet openings. Blades, positioned 
within the bowl so that they have scraping edges lo 
cated adjacent the bowl inner surface, are mounted in 
dependently of the bowl for rotation about the same 
vertical axis on which the bowl is rotated and normally 
rotate with the bowl. When the blades are braked, the 
blades scrape the solid particles off the inner surface of 
the bowl so that the particles can fall out of the bowl 
through the lower open end. 

4 Claims, 3 Drawing Figures 
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CENTRFUGAL SEPARATOR WITH INTERNAL 
SCRAPER BLADES 

BACKGROUND OF THE INVENTION 

The apparatus of this invention is particularly useful 
in removing solid particles from the liquid coolant used 
in machine tools and is an improvement on the centrif 
ugal separator apparatus shown in U.S. Pat. No. 
3,403,848 owned by the assignee of this application. 
The apparatus shown in the aforementioned patent em 
ploys a rotary centrifuge bowl which is effective in re 
moving the metal chips and pieces from the used cool 
ant so that the coolant is clean and available for reuse. 
Internal blades which normally rotate with the bowl 
while used coolant is flowing through the bowl are peri 
odically braked to obtain relative movement between 
the bowl and the blades so that the blades scrape the 
accumulated chips and pieces from the inner surface of 
the bowl. In the apparatus shown in the aforemen 
tioned patent, the cleaned coolant is removed from the 
bowl by flowing the coolant off the lower edge of the 
bowl and an annular manifold is provided adjacent the 
lower edge of the bowl for receiving the clean coolant. 
When the blades are braked to dislodge accumulated 
particles from the bowl and allow these particles to 
drop through the lower open end of the bowl, it is nec 
essary to move a baffler or shield into a position be 
tween the bowl and the manifold to prevent dislodged 
particles from entering the manifold and contaminating 
the clean fluid therein. The necessity for the shield is 
an undesirable feature of the patented apparatus be 
cause it requires an additional moving part. In addition, 
the apparatus shown in the aforementioned patent em 
ployed an elongated drive shaft for the bowl thereby 
creating undesirable stress problems in connection with 
driving of the bowl. The principal object of the present 
invention, therefore, is to provide centrifugal separator 
apparatus of the type shown in the aforementioned pa 
tent which eliminates the shield and is an improvement 
on the patented apparatus. 

SUMMARY OF THE INVENTION 
In the apparatus of this invention, the inverted cup 

shape bowl has its top wall positioned adjacent a sup 
porting frame in which the drive shaft for the bowl is 
rotatably supported. The motor driven belts which 
drive the shaft are disposed adjacent the frame so as to 
reduce the length of the shaft between the drive there 
for and the bowl. This arrangement is an improvement 
in that it reduces the stress problems otherwise in 
volved in the shaft. Fluid to be cleaned is supplied to 
the bowl through an upwardly extending conduit which 
extends into a hollow chamber member secured to the 
lower end of the shaft which supports the blades. At 
least one opening in the chamber member directed to 
ward the inner wall of the bowl functions to place the 
fluid to be cleaned on the inner surface of the bowl. 
The bowl has a downwardly and inwardly inclined side 
wall portion so that the lower edge of the bowl is 
spaced radially inwardly from the upper end of the 
bowl to provide an annular cavity for receiving the fluid 
to be cleaned. Discharge openings for the clean fluid 
are formed in the top wall of the bowl so that they com 
municate with this cavity. The fluid discharge openings 
are located radially outwardly relative to the lower 
edge of the bowl so that none of the clean fluid flows 
off the lower end of the bowl. Thus, in the apparatus of 
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2 
this invention, the clean fluid is removed from the top 
of the bowl and the dislodged particles drop through 
the lower end of the bowl. This arrangement eliminates 
the necessity for the shield required in the apparatus 
shown in the aforementioned patent. This invention 
thus provides improved centrifugal separator apparatus 
capable of efficiently removing and disposing of solid 
particles in a fluid. 

Further objects, features and advantages of this in 
vention will become apparent from a consideration of 
the following description, the appended claims, and the 
accompanying drawing in which: 
FIG. 1 is a side elevational view of the centrifugal 

separator apparatus of this invention with some parts 
broken away and other parts shown in section for the 
purpose of clarity; 
FIG. 2 is a fragmentary sectional view of the separa 

tor bowl portion of the apparatus of this invention; and 
FIG. 3 is an enlarged fragmentary sectional view of 

a portion of the apparatus of this invention as seen from 
substantially the line 3-3 in FIG. 2. 
With reference to the drawing, the centrifugal sepa 

rator apparatus of this invention, indicated generally at 
10, is illustrated in FIG. mounted on a main frame 12 
disposed above a tank 14 which continuously receives 
liquid containing solid particles, such as machine tool 
coolant containing metal chips, particles, and pieces. 
The tank 14 is provided with a conventional conveyor 
16 driven by a motor 18 and operable to remove solid 
material which has settled into the tank 14 and dis 
charge this material through a tank outlet 20 disposed 
above the liquid level in the tank. A sump pump and 
motor unit 22 is operable to pump coolant to be 
cleaned from the tank 14 through a pipe 24 which ter. 
minates in an upwardly extending conduit 26 having a 
discharge end 28 (FIG. 2). 
As shown in FIG. 2, the apparatus 10 includes a sup 

porting frame portion 30 and a drive motor 32 disposed 
above the frame portion 30 and provided with a drive 
shaft 34. A tubular shaft 36, rotatably supported in ver 
tically spaced bearings 38 and 40 carried by the main 
frame 12 and the frame portion 30, respectively, ex 
tends downwardly through the frame portion 30. At its 
lower end, the shaft 36 is secured to a bowl 42 which 
is of generally inverted cup shape having a top wall 44 
disposed adjacent the frame portion 30 and a depend 
ing side wall 46 that terminates at its lower end in an 
annular edge 48 which defines the lower open end of 
the bowl 42. The bowl side wall 46 has an inner surface 
50 and a downwardly and inwardly extending side wall 
portion 52 so that the lower edge 48 is disposed radially 
inwardly relative to the upper end 54 of the side wall 
46. 
The top wall 44 of the bowl 42 is provided with a plu 

rality of fluid outlet openings 58 which are concentri 
cally arranged, as shown in FIG. 3, about the axis 60 of 
rotation of the bowl 42. As shown in FIG. 2, each fluid 
outlet opening 58 is spaced radially inwardly from the 
upper end 54 of the bowl side wall 46 and extends radi 
ally outwardly from the axis 60 a distance greater than 
the spacing of the bowledge 48 from the axis 60. This 
location of the outlet openings 58 provides for the for 
mation in the rotating bowl 42 of an annular cavity 62 
in which fluid is trapped by centrifugal force during ro 
tation of the bowl 42. The radially inner side of the cav 
ity 62 is indicated by the broken lines 64. Fluid can es 
cape from the bowl through the openings 58 only when 
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the fluid accumulates on the bowl side wall 46 to a ra 
dial depth extending inwardly of the lines 64. At such 
time, this fluid can flow out of the bowl 42 through the 
openings 58 for impinge-ment against the frame por 
tion 30 and flow into an annular manifold 66 which is 5 
mounted on the frame portion 30 in a position sur 
rounding the bowl 42. 
A plurality of drive belts 70 extend between a drive 

pulley 72 mounted on the drive shaft 34 and a drive 
sleeve 74 which extends about the shaft 36 and is se- 10 
cured thereto by keys 76. Thus, on operation of the 
motor 32, the shaft 36 and the bowl 42 are rotated 
about the vertical axis 60. A shaft 78 is rotatably sup 
ported in the shaft 30 so that it is rotatable about an 
axis coincident with the axis 60. The shaft 78 has its 15 
upper end extended through a conventional air brake 
80 which is operable to apply a braking force to the ro 
tating shaft 78. The lower end of the shaft 78 is secured 
to a hollow chamber member 82 having an internal 
chamber 84 in which the discharge end 28 of the fluid 20 
supply conduit 26 is located. At least one discharge 
opening 86 is formed in the chamber member 82 so 
that it communicates with the chamber 84 and is di 
rected toward the bowl side wall 46. A plurality of 
scraping blades 88 are mounted on the chamber mem- 25 
ber 82, each blade having a scraping edge 90 posi 
tioned in a closely spaced relation with the inner sur 
face 50 of the bowl side wall 52. Thus, during rotation 
of the bowl 42, when the air brake 80 is actuated to 
brake the shaft 78, the bowl side wall 46 rotates relative 30 
to the blades 88 which thus function to scrape accumu 
lated solid particles off the bowl inner surface 50. 

In the operation of the apparatus 10, fluid containing 
solid particles is continually pumped by the unit 22 into 
the conduit 26 so that it is discharged into the chamber 35 
84. The motor unit 32 operates to continuously rotate 
the bowl 42 about the axis 60. Fluid from the chamber 
84 flows out of the chamber 84 through the passage 86 
which directs the fluid against the bowl inner surface 
50. The centrifugal force of the rotating bowl 42 causes 40 
the solid particles in the fluid to accumulate on the 
bowl inner surface 50. The fluid with the solid particles 
removed therefrom accumulates in the cavity 62 until 
it spills into the outlet openings 58 through which the 
cleaned fluid flows into the manifold 66 from which it 45 
is removed for use. Periodically, the brake 80 is actu 
ated to provide for relative movement between the 
blade edges 90 and the bowl inner surface 50 causing 
the accumulated solid particles on the surface 50 to be 
dislodged and drop, under the action of gravity, down- 50 
wardly through the lower open end of the bowl 42 into 
the tank 14 for removal. by the conveyor 16. Thus, 
since the cleaned fluid is removed from the upper end 
of the bowl 42 through the openings 58 and the solid 
particles are removed from the bowl 42 through the 55 
lower open end, the possibility of contamination of the 
clean fluid by the dislodged particles is elimi-nated. 
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What is claimed is: 
1. Centrifugal separator apparatus for separating 

solid particles from a fluid, said apparatus comprising 
a bowl of generally inverted cup shape having a top 
wall and a side wall having an inner surface, a frame 
disposed in a supporting relation with said bowl, said 
frame having a portion disposed above and in a closely 
spaced relation with said bowl top wall, said side wall 
having an upper end and an open lower end and a por 
tion between said ends which extends radially inwardly 
and downwardly, blade members positioned within said 
bowl and having scraping edges disposed in close prox 
imity to said side wall inner surface, a hollow shaft hav 
ing a vertical axis and secured at the lower end thereof 
to said bowl, said shaft extending upwardly above said 
frame portion, motor means drivingly connected to 
said shaft at a position above and adjacent said frame 
portion for rotating said shaft about said axis, an up 
right shaft disposed within said hollow shaft and having 
the lower end thereof located below the lower end of 
said hollow shaft, means mounting said blades on the 
lower end of said upright shaft for rotation about an 
axis substantially coincident with said vertical axis, 
means spaced below said top wall for introducing a 
fluid containing solid particles onto said side wall inner 
surface so that upon rotation of said bowl about said 
vertical axis solid particles in said fluid are thrown by 
centrifugal force onto said bowl inner surface, means 
forming at least one fluid outlet opening in said top wall 
spaced radially inwardly from the upper end of said 
side wall and extending radially outwardly from said 
axis a distance greater than the spacing of the lower 
end of said side wall from said axis, and brake means 
engageable with said upright shaft so as to cause rela 
tive rotational movement of said blades and said bowl 
about said axis so as to move said blade edges along 
said bowl inner surface to dislodge accumulated parti 
cles thereon so that said dislodged particles can drop 
through the lower open end of said bowl. 

2. Centrifugal separator apparatus according to claim 
1 further including a hollow chamber member secured 
to the lower end of said upright shaft at a position 
within said bowl and in a spaced relation with said top 
wall of said bowl, said chamber member having passage 
means formed therein and directed toward said bowl 
inner surface for directing fluid containing solid parti 
cles to be separated toward said inner surface. 

3. Centrifugal separator apparatus according to claim 
2 wherein said chamber member is disposed in a sup 
porting relation with said blade means. 

4. Centrifugal separator apparatus according to claim 
2 wherein said chamber member has a lower open end 
and further including conduit means extending up 
wardly through said lower open end of said chamber 
member for delivering fluid to said chamber member. 
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