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United States Patent Office 3,168,472 
Fatented Feb. 2, 1965 

3,568,472 
??????????S@?A????A?? 

arold C. Fitzsingis, West Chester, Pa., assig or to 
Sensa Cienaica's Corporation, a corporatic of 
Persylvania 

?Fei Jitiae i5, 1961, Ser. No. 17,457 
6 Cairis, (C. 233-39} 

This application constitutes a continuation-in-part of 
my co-pending application Serial No. 785,451, filed in 
the United States Patent Office on January 7, 1959, and 
now abandoned. 

This invention pertains generally to centrifuges, and 
particularly to centrifuges adapted to discharge an effiulent 
or effluents relatively free from foam. 
Foam reducing structures as enbodied in centrifuges 

of the prior art operate on the principle of converting 
the kinetic energy of rotation of the wall of liquid com 
prising the effluent into pressure sufficient to force the 
effluent through a discharge conduit, contact with the 
wall or surface of effluent being made by a device called 
a skimmer. Since the entrainment of air in the liquid 
effluent is a major cause of the formation of foam, it 
is necessary in these prior art devices to discharge the 
liquid effluent against sufficient back pressure to keep 
the inlet or inlets of the skimmer submerged in the liq 
uid effluent to avoid entrance of air. This requirement 
makes necessary the use of rather complicated and cum 
bersome structure including pressure measuring and con 
trol mechanism, adding considerably to the cost and main 
tenance of the centrifugal machine. Then too the power 
requirements for operating a centrifuge of the type under 
discussion are frequently approximately twice that for 
operating the same centrifuge equipped to discharge the 
liquid effluent over a conventional ring dam instead of 
through the skimmer and liquid discharge conduit. 
The present invention is directed to a new combina 

tion and arrangement of parts designed to discharge ef 
fluent from the bowl freely through an open stationary 
tubular baffle connected to the bowl by seal means. By 
so discharging the effluent better control of the effluent 
can be achieved. For instance, the effluent can be dis 
charged into a sealed cover, reducing the tendency of 
air to become entrapped in the liquid; the kinetic energy 
of the effluent can be effectively used to obviate the 
need for a discharge booster pump or to control the 
position of the interface; the kinetic energy of the ef 
fluent can be decreased also to reduce foaming; and the 
level of the discharge can be regulated. 

Further features of the invention will become apparent 
to persons skilled in the art as the description proceeds, 
particularly in connection with the accompanying draw 
ings in which: 
FIGURE i is an elevation shown broken and largely 

in section of an embodiment of the invention; 
FGURE 2 is a section taken on line 2-2 of FIG 

URE 1; 
FIGURE 3 is a section comparable to FIGURE 1. 

but of a modified form of the invention; 
FIGURE 4 is a sectional view taken on the line 4-4 

of FIGURE 3; 
FIGURE 5 is a sectional view comparable to FIGURE 

3 of a centrifugal separator embodying the invention 
and incorporating a volute discharge; 
FIGURE 5a is a fragmentary sectional view of a 

further modified form of the invention in the area of 
the ring nut; - 
FIGURE 6 is a fragmentary top plan view of the 

modification of FIGURE 5; 
FIGURE 7 is an enlarged fragmentary sectional view 

of a modified form of the invention wherein the dis 
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charge weir may be adjusted while the machine is oper 
ating; and 
FiGURE 8 is a sectional view of the plane of 

?ine 8-8 of FGURE 7. 
Referring now more particularly to FIGURES 1 and 

2, at is shown broken the upper portion of centrifuge 
rotor 10, neck 2 of which terminates in an integral 
annular flange 3. 

Rotor i0 is shown provided with a more or less con 
ventional center tube 4 which serves as an inlet for 
mixtures to be separated in the rotor. 

Secured to flange 13, as by ring dam nut 15, is an 
nular ring dam or weir 5, the peripheral edge of which 
is engaged by ring dam housing 17 which in turn is 
engaged by an inwardly projecting shoulder on ring dam 
nut 55, gasket 20 being provided to prevent leakage. 
Ring dam housing 7 defining an annular inwardly fac 
ing pocket is annular in shape and has an inwardly 
projecting overhanging portion 18 provided underneath 
with a plurality of circumferentially spaced vanes 21. 
Vanes 2 are arranged in a direction having a radial com 
ponent, and are preferably arranged in radial planes, 
i.e. in planes passing through the axis of rotation. Any 
other velocity controlling members for liquid may be 
substituted. 

it will be noted that ring dam. 16 and ring dam 
housing 7 are secured to and rotate with rotor 10. 
Frame 22 surrounds rotor 10, and has an upper por 

tion or cover 23 which is so constructed as to provide 
a receiving chamber 24 for liquid effluent discharged from 
rotor 6. Supported on inner wall 25 of cover 23 of 
frame 22 is an annularly shaped member 26 having 
an inwardly projecting circular edge 27 to which is se 
cured tubular baffle 28, held stationary as by ring nut 
29. As will be seen from the drawings, the axis of 
tubular baffle 28 is substantially coincident with the 
axis of rotor 10. 

In the FIGURE 1 and other embodiments hereafter 
disclosed, the baffle 28 or discharge conduit has a tu 
bular wall 28a and the annular flange 28b extending 
outward into the pocket formed by the housing 17. The 
upper face or face more remote from the bowl of the 
flange 28b is substantially radial to the axis of the bowl 
and closely confronts the vanes 2 to enhance engage 
ment of liquid between fiange 28b and portion 18 by 
the vanes. As shown distal edges of the vanes are sub 
stantially parallel to said upper face. At the same time, 
the outer periphery of the flange 28b is substantially 
thicker than the tubular wall 28a for necessary strength. 
This permits the face of the flange 28b which is more 
proximate the bowl to be formed with a smooth inwardly 
rounded portion 28c of large radius to permit flow of 
liquid upward into the tubular wall with a minimum of 
disturbance. 
Feed pipe 31 mounted on top 32 of chamber 24 pro 

jects downwardly into tube 14 for purposes of feeding 
influent into rotor 10. 

Gaskets, such as illustrated at 33 and 35 are preferably 
provided, the purpose of which is to prevent leakage of air 
into chamber 24 at the various points where located. 

Rotor 10, as illustrated in FIGURE 1, is of the clarifier 
type having a single outlet for liquid effluent adjacent the 
axis of rotation. In operation the liquid effluent ascends 
through channels 37 at the top of rotor 20, and flows 
upwardly over inner circumferential edge 38 of ring dam 
or Weir 16. The angular velocity of the effluent as it 
passes over the inner discharging edge 38 of ring dam 
16 is the same as the angular velocity of rotor 10, as will 
be obvious, for channels 37 and weir 6 are a part of 
the rotating mechanism. Tubular baffle 28, on the other 
hand, being mounted on frame 22, is stationary, and as . . 
shown in this embodiment is of larger inner radius than 

  



8,168,472 
3 

the inner radius of ring dam A6. The effluent upon flowing 
upwardly and coming into contact with baffle 28, slows in 
angular velocity and ascends upwardly therethrough. 
The stationary tubular baffle 28 in Somewhat decreas 

ing the angular velocity of fluid emerging from the bowl 
also reduces the opportunity of the effluent to exercise its 
tendency to foam. Obviously, the longer the baffle 28 the 
more reduced is the angular velocity of the liquid as it 
spills over ring 29, and, hence, the more reduced the foam 
ilg. 
A rotary liquid seal is provided between rotor it and 

baffle 28, the purpose of which is to prevent flow of air 
from the exterior of rotor it inwardly into the escaping 
effiuent. The initial portion of the liquid escaping over 
inner edge 38 of dam 6 flows outwardly into ring diam 
housing 7 which rotates with rotor 0. Such liquid 
upon entering ring dam housing 17 is engaged by Vanes 
2E and rotates with the same angular velocity as rotor 
10. This generates considerable radially outWardly di 
rected pressure on the liquid in ring dam housing 17, 
causing the liquid effluent escaping over Weir ié to back 
up in the space 40 between ring dam ié and baffle 28 to 
such extent that the liquid effluent now escapes upwardly 
directly through baffle 28 as previously described. It Will 
be understood that the tangential velocity of the liquid 
in space 40 is considerably less than the tangential Veloc 
ity of the liquid engaged by vanes 25 on housing portion 
18 which is due in part to difference in radius, and in part 
to the fact that although ring dam 36 rotates with the 
rotor, baffle 28 is held stationary, and there are no vanes 
to accelerate the liquid therebetween. The liquid flowing 
out over the nut 29 loses tangential velocity in Space 4. 
Thus greater centrifugal force or pressure is applied to 
the liquid at vanes 25 than in space 40, the fesult of 
which is that no liquid escapes from ring dam housing 
7, and all effluent is caused to flow upwardly through 

baffle 28 to be decelerated in rotational velocity. 
While it is preferred to remove liquid effiuent from 

chamber 24 through a trap or seal to prevent atmospheric 
air from flowing backwardiy into chamber 24, Such is 
not absolutely essential even though better results from 
the standpoint of suppression of foam t?Suaily are i ob 
tained. In other words, a Substantial Suppression of the 
formation of foam is obtained even though the chamber 
into which the effluent is discharged is open to the attalos 
phere. Nevertheless it is preferred to prevent the inward 
flow of atmospheric air into chamber 24 to assure best 
results. 
A seal is illustrated in FIGURE 1 wherein portion of 

cover 23 of frame 22 is provided with a downwardly ex 
tending outlet 41 which projects into container 42 having 
an upper outlet 43. Liquid discharged into chamber 24 
drains down into container 42 from which it is withdrawn 
through outlet 43. The result is that lower end 44 of ex 
tension 41 is continuously surrounded by liquid. Á 
liquid seal is thus provided preventing the backward foW 
of air into chamber 24. 

Various other forms of liquid effluent collecting chan 
bers may be substituted for chamber 24. FIGURE 3 dis 
closes a housing having a compact volute discharge cham 
ber 5}. Under this modification effluent swirling over 
the ring nut 29' enters the volute chamber with consider 
able angular velocity to build up a clockwise moving layer 
(FIGURE 4) about the peripheral wall of the chariaber. 
This layer proceeds out the tangential outlet port 52 at a 
Linear velocity which has been found to be Sufficient to 
raise its level 10 to 20 feet, for instance. Obviously this 
means of employing the kinetic energy of the discharge 
fluid is advantageous, since a discharge booster pump may 
be obviated thereby. 

Details of construction of the volute effluent collecting 
chamber 50 are well disclosed in FIGURE 3. As shown, 
the central opening 54 of the chamber fits over the ring 
nut 29, and the chamber housing is supported on ele 
ment 22. The frame carries an annular Seal 56 which 
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prevents leakage between the frame and the housing. 
Bolts 58 may secure the chamber housing to the ele 
ment 22. 

Obviously to preserve the angular velocity of the liquid 
discharge from the bowl in the FIGURE 3 embodiment for 
translation into linear velocity in discharge from volute 
chamber 50, it is desirable to make bafile 23 as short as 
possible. 
FIGURES 5 and 6 disclose a centrifugal separator em 

bodying the form of the invention which employs a volute 
effluent collecting chamber 50'. In this organization the 
light phase passing over the Weir edge 33, upward along 
the stationary tubular baffle 23’ discharges into the volute 
chamber whereby its energy may be used to raise its 
level. The seal element 8-21' is comparable to that of 
FEGURE 1. in the FIGURE 5 embodiment heavy ef 
fluent will discharge over the ring dam 6 into the re 
ceiver 62. 

Aside from the advantage of enabling the use of the 
energy of the discharge fiuid to raise its ievel to a height 
above the discharge ring 29, the voiute chamber embodi 
ments are advantageous for their compactness. In some 
installations where space is at a premium advantages of 
this arrangement will be considerable. 

It should be understood that while the seal and volute 
discharge are applied to the light phase outlet in the ap 
paratuses of FGURES 5 and 6, they may be readily 
applied to the heavy phase outlets. 

In the further modified form of the invention shown in 
FIGURE 5a the botton wall of the volute housing is 
undercut in the area 64 about the opening. This provides 
a horizontal annular shoulder 55 immediately above the 
area. The ring nut 29' as in the other embodiments 
engages the threaded upper end of the baffle 23' and holds 
the bafile in position on the top of the receiver 62. The 
housing for the volute 52' may be easily renoved from 
the top of the receiver 62. As shown, the annular ring 
dam 66 is provided and is clamped between the ring nut 
29' and the shoulder 65 by the housing bot 58. Prefer 
ably the ring dam 85 has a downturned lip 67 and may 
enclose against the ring nut 23' a sealing O-ring 68. 

With the arrangerient shown in FIGURE 5a the ring 
dam 66 may be removed and replaced with one of a dif 
ferent size while the bowl is rotating. The bolt 53' is 
merely removed and the housing for volute 59' is lifted 
off to make possible the substitution. This arrangement 
obviates necessity for shutting down the machine to 
change dam size. 

in FIGURE 6 it will be noted that in the discharge line 
32' from the volute chamber 59' may be disposed an ordi 
nary valve 76. This valve may be used to regulate the 
back pressure on the liquid in the chamber 50'. An in 
crease in this back pressure will catase the liquid level in 
the volute to approach the axis of the bowl to a radius 
even less than the radius of the baffie and the ring dam 
edge 38'. The consequent inward movement of the liquid 
level in the bowl will force the interface between the 
iiquids in the separator outwardly, it will be seen that 
Such an arrangement as shown in FiGURE 6 affords con 
venient means for adjusting the interface, for instance to 
its optimum position in the feed apertures of a disc stack 
if disc machine is used. 
A further embodiment is disclosed in FiGURES 7 and 

3. In this form, otherwise comparable to that of FIG 
URE 5, the stationary tubular baffle 23' is formed with 
an elongated resilient neck portion 28a'. The lower 
outwardly extending fiange 23b' is, however, made rigid 
by having a metal ring 23d embedded therein. Surround 
ing the neck is a restricting clamp 86 which comprises a 
flexible strap 82 having serrations 84 on one end and a 
housing 86 on the other. The housing 36 journals a screw 
element 38 engaging serrations 34 and operable by a reach 
rod 96 from without the centrifuge. Thus by turning the 
Screw 83 the strap 32 may be made to restrict the neck 
28a'. The rigid fange of the modified ba?ile will remain 
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in position between housing 58' and weir 33' to perfect 
the annular seal as with the earlier disclosed embodiments. 

Provided the inner diameter of the neck 28a' is less 
than the diameter of the weir 38', adjustment by the 
clamp means 80 of the inner diameter of the neck, as 
shown in broken lines, will regulate the discharge level 
and, hence, the level of the interface of the fluids in the 
Separator. 

It is to be understood that the foregoing particular 
description is by way of illustration and not of limitation, 
and that changes, omissions, additions, substitutions and/ 
or other modifications may be made without departing 
from the spirit of the invention. Accordingly it is in 
tended that the patent shall cover by Suitable expression 
in the claims the various features of patentable novelty 
that reside in the invention. 

claim: 
1. A centrifuge comprising 
(a) a bowl mounted for rotation about an axis, the 
bowl having a liquid discharge opening with its mar 
gin disposed about the axis, 

(b) an annular pocket on the outside of the bowl about 
the opening and facing toward the axis, the pocket 
having a remote wall spaced from the bowl, 

(c) a stationary liquid discharge conduit mounted on 
the axis and having a tubular wall with a smooth 
interior and first and second ends, the first end hav 
ing an annular flange with opposite faces extending 
outward therefrom and into the pocket, the annular 
flange being substantially thicker at its outer periph 
ery than the tubular wall, the opposite faces on the 
annular flange being smooth, the face more remote 
from the bowl being disposed substantially radially 
of the axis, the face more proximate the bowl formed 
with a smooth inwardly rounded portion approaching 
the smooth interior of the tubular wall, 

(d) vanes on the inside of the remote wall and having 
distal edges disposed substantially parallel to and 
closely confronting the said radial face of the flange, 
and 

(e) a gas-tight sealed liquid-collection chamber sur 
rounding and sealed to the second end of the conduit, 

whereby the discharging liquid passes smoothly from 
the bowl through the conduit and into the collection 
chamber, the smooth nature of the flange surfaces 
and the interior of the conduit and the sealed nature 
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of the collection chamber serving to minimize foam 
ing of the discharging liquid. 

2. The centrifuge as described in claim 1 wherein a ring 
dam is secured adjacent the second end of the tubular 
wall. 

3. A centrifuge as described in claim 1 wherein the 
liquid collection chamber is volute in shape and has an 
outlet directed tangentially of the chamber. 

4. A centrifuge as described in claim 1 wherein the 
bowl is a separator bowl. 

5. A centrifuge as described in claim 1 wherein means 
are provided to adjust the inside diameter of the tubular 
wall. 

6. A centrifuge as described in claim 5 wherein the 
tubular wall is resilient and is engaged by adjustable annu 
lair ciampitng means. 
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