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This invention relates to centrifuges. More speci?cally 
this invention relates to a centrifuge of the suspended 
type in which feed is delivered to the centrifuge through 
a conduit extending upwardly through a central open 
ing in the bottom of the bowl. Still more speci?cally 
this invention deals with means in such a centrifuge for 
preventing escape of feed mixture down along the feed 
tube to the outside of the bowl. 

In a large number of centrifugal separating operations 
there is a demand for operation of the centrifuge under 
pressure conditions isolated from the atmosphere. Pres 
sure conditions are maintained, for instance, in the cen 
trifugal separation of the desirable insoluble form of poly 
propylene from the undesirable soluble form of the 
polymer in hexane solution. This operation is desir 
ably carried out at temperatures above the atmospheric 
boiling point of hexane; or alternatively, the operation 
may be performed under a blanket of nitrogen to keep 
out air which might support an explosion. As another 
example in the puri?cation of titanium trichloride it is 
necessary that the sludge be centrifugally removed in 
inert gases at pressures in excess of 100 pounds per 
square inch. Otherwise the process stream will react 
with its surrounding gas and evolve hydrogen chloride 
gas to the considerable loss in product yield. The con 
tact of atmospheric water vapor would also degrade the 
product. Similarly in the clari?cation of fruit juices it 
is desired to centrifuge in an isolated atmosphere to avoid 
the oxidizing which could cause degradation in ?avor 
of the juice. 
For a number of reasons it has been found that cen 

trifuges of the suspended type more readily lend them 
selves to pressure operation than horizontal machines 
or machines in which the shaft driving mechanism are 
below the machine. The suspended machine, for in 
stance, requires that only one set of support bearings 
be sealed from the atmosphere rather than two as with 
the horizontal machine. In the suspended machine the 
upper end of the shaft usually projects upward out into 
the atmosphere and there is a resulting upward force act 
ing on the bottom of the centrifugal bowl tending in oper 
ation to relieve the downward force due to the weight 
of the bowl on the bearings. The reverse is true with 
the pressure centrifuge which is supported from under 
neath. 

conventionally, the suspended continuous operation 
machine has been supplied with feed mixture by a sta 
tionary feed tube extending upward through a central 
opening in the bottom of the bowl. To permit ready dis 
assembly and reassembly the opening in the bottom of 
the bowl has been made large enough to amply accom 
modate the tube. Loss of feed mixture down along the 
outside of the tube to the exterior of the bowl has been 
avoided by restricting the opening in the upper end of 
the tube and aiming the feed jet at a downwardly facing 
de?ection plate mounted in the bowl. Hitting the de?ec 
tion plate the feed has been thrown radially outward 
into the bowl or at least into a feed receiving pocket lead 
ing to the bowl. An example of such structure is dis 
closed in the U.S. Patent 3,061,181 which issued October 
30, 1962 on an application ?led by F. P. Gooch. 

While centrifuges fed in the manner above described 
have been completely satisfactory for most applications, 
the present invention relates to an improvement thereon 
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and is especially directed to operations in which the feed 
mixture rate or pressure is subjected to an occasional 
slack condition. With some above described centrifuges 
at the occasion of such a drop in volume or pressure 
the jet issuing from the restricted end of the feed tube 
has not impinged on the de?ection plate and the feed 
mixture has simply spilled down the outside of the feed 
tube to the outside of the centrifuge. In some structures 
this has resulted in the contamination of the solids dis~ 
charge with feed mixture. 

In accordance with the present invention such a con 
dition is avoided by having an accelerator element 
mounted in the bowl extending downward into the upper 
end of the feed tube and causing a rotation of the mix 
ture at the upper end of the feed tube whereby the feed 
mixture is projected outwardly from the rim of the tube 
into the feed pocket or into the bowl itself. Under the 
improvement this outward projection of feed mixture is 
assured and is not sensitive to the volume or pressure 
of the feed. Hence it is ideally suited for continuous 
operation in which there is an occasional drop in the 
feed mixture rate or pressure. 
.At the same time under the present invention there 

is no interference with the normal operation of the cen 
trifuge; nor is the assembly and reassembly of the ma 
chine made more complicated. 

Other objects and features of the invention will be 
apparent to those skilled in the art upon a reading of 
the following speci?cation of which the drawings are 
a part and in which is represented a preferred embodiment 
of the invention. 

In the drawings FIGURE 1 is an elevational view with 
portions broken away of a centrifuge embodying the 
invention; 
FIGURE 2 is an enlarged sectional view of the area 

of FIGURE 1 with which the invention is primarily con 
cerned; and 
FIGURE 3 is an upward plan view of the accelerator 

means of FIGURE 2. 
Brie?y, the invention relates to a centrifuge compris 

ing a centrifuge bowl having a vertical axis and a cen 
tral opening in its lower end, a feed mixture tube extend 
ing upward into the opening and presenting inside the 
bowl an upwardly facing open end de?ned by a periph 
eral rim, feed mixture accelerator means mounted inside 
the bowl for rotation relative to the rim, the accelerator 
means extending downward into the rim to cause rota 
tion of the feed mixture in the upper end of the feed 
tube and consequent outward projection of feed mix 
ture from the rim of the feed tube into the bowl and 
to thereby prevent spilling of feed mixture down the 
outside of the tube when the feed pressure drops. 

Referring more speci?cally to the drawings, a centrifuge 
embodying the invention is shown in FIGURE 1 and 
generally designated 10. It comprises a casing 12 in 
which is supported by suitable bearing suspension a cen 
trifuge rotor or bowl 14 having an upwardly extending 
drive shaft terminating in a pulley 16 to which suitable 
power means (not shown) may be attached. The casing 
is preferably pressure-tight and the mounting may be in 
accordance with the above-mentioned patent or as de 
scribed in the pending application Serial No. 299,511, 
?led August 2, 1963 by Karl G. Reed. A liquid discharge 
port (not shown) is provided at the upper end of the rotor 
or bowl 14. Suitable collectors take off the ef?uent and 
remove it from the casing. The solids discharge port 18 is 
inward of the liquid discharge port and from it solids 
may be discharged from the centrifuge to a receiving 
trough (not shown) mounted at the lower end of the cas 
ing 12. From the trough the solids may be removed for 
further processing if desired or necessary. Moving the 
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solids in the bowl toward the solids discharge port 18 
is the screw conveyor 20 which as explained in the Gooch 
patent may be driven through a suitable gear box connect 
ed to the rotor. The gearing is such that the conveyor 20 
rotates in the same direction but at a speed slightly differ 
ent from that of the bowl to effect the downward scroll~ 
ing of the solids. 
As shown in FIGURE 1 the bowl 14 is provided with 

a central opening 22 in its lower end. Extending upward 
through the opening is the feed tube 24 supported sta 
tionarily in the casing by spider 26. The feed tube 24 may 
be provided if desired with a conventional rinse passage 
28 segregated from the portion carrying the feed mixture. 
A rinse nozzle 30 may project the small quantity of rinse 
outward into a suitable rinse receiving pocket 32 from 
which it is dispersed into the bowl. 

Attention is now focused on the area of the invention 
as shown in FIGURE 2. The feed tube 24 comprises a 
head 34 preferably of two-piece construction and pre 
senting an outwardly diverging mouth 36 terminating in 
a circular rim 38. The lower end of the head is formed 
with an outward peripheral rib 40 to help guide the rela 
tive movement of the centrifuge bowl and the feed tube 
during assembly. 
The interior of the screw conveyor 20 presents a gen 

erally cup-shaped insert 42 partially de?ning a feed mix 
ture receiving pocket. The insert having a central open 
ing 44 at its lower end to permit upward passage of the 
tube head. Radial vanes 46 help assure rotation of the 
liquid in the pocket. A replaceable conveyor feed pas 
sage sleeve 48 extends through an opening in the wall of 
the insert 42 and through an opening in the Wall of the 
conveyor 20 to permit outward passage of the feed mix 
ture into the bowl. Closing the upper end of the feed 
mixture receiving pocket is the plate 50 which presents 
on its lower face a downwardly directed accelerator 
means in the form of substantially triangular vanes 52. 
In the preferred embodiment three vanes spaced 120° 
apart (FIGURE 3) comprise the accelerator means. The 
angular edges of the vanes are broken as shown to pro 
vide greater clearance. As shown the pointed end of the 
accelerator means extend downwardly into the diverging 
mouth of the feed mixture tube 24 below the level of the 
rim 38. To assure its rotation the plate 50 is slotted 
and keyed as at 54 to the conveyor 20. Suitable seals are 
provided in the assembly as shown to avoid undesired 
leakage. 

In operation the feed mixture is supplied through the 
tube 24 to the upper end thereof. The accelerator means 
comprising vanes 52 being immersed in the mixture in 
the mouth 36 will cause a rotary motion of the feed in 
the upper end of the tube at the speed of the conveyor. 
As the feed advances centrifugal force will project the ro 
tating liquid outwardly over the circular rim 38. The 
feed will be received in the receiving pocket partially 
de?ned by the insert 42 and will pass through sleeve 48 
out into the bowl. The outward projection of the feed 
mixture from the rim 38 is not dependent on the feed 
rate or on the pressure or rate of feed, and should the 
rate slack off for a period the continued outward projec 
tion of the rate that remains will preclude spillage of feed 
down the tube 24. 
One of the bene?ts of the present improvement is that 

since distribution is not dependent on the impact of a jet 
of feed mixture against a de?ector plate there need be 
no restriction in the end of the feed mixture tube. Con 
sequently feed pressure need not be so high. Further by 
commencing the rotation of the feed mixture at the axis 
of the centrifuge rather than the wall of the feed re 
ceiving pocket, acceleration is more gradual and shear 
forces tending to break up ?occulated particles and delay 
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their sedimentation are no so great. Other advantages 
will be apparent. 

It should be understood that this ‘invention has been 
described in connection with a worm type or continuous 
solids discharge. centrifuge since it was conceived and 
perfected in connection with such a machine. However 
it is adapted for use in suspended centrifuges of all types 
including the conventional disc stack centrifuge which 
may be operated as a separator or clari?er or both. Its 
application to other forms of centrifuges is envisioned. 

Therefore, it is to be understood that the above par 
ticular description is by way of illustration and not of 
limitation, and that changes, omissions, additions, substi 
tutions, and/ or other modi?cations may be made without 

' departing from the spirit of the invention. Accordingly, 
it is intended that the patent shall cover, by suitable ex 
pression in the claims, the various features of patentable 
novelty that reside in the invention. 

I claim: 
1. A centrifuge comprising a centrifuge bowl having 

vertical axis of rotation and a central opening in its lower 
end, a feed mixture tube extending upward into the open 
ing and presenting inside the bowl an upwardly facing 
open end de?ned by a peripheral rim, feed mixture accel 
erator means mounted inside the bowl for rotation rela 
tive to the rim, the accelerator means comprising at least 
one accelerator vane having sides extending from above 
the level of the rim substantially vertically downward into 
the rim to cause rotation of the feed mixture in the upper 
end of the feed mixture tube and consequent outward pro 
jection of feed mixture from the rim of the feed mixture 
tube into the bowl, and to thereby prevent spilling of feed 
mixture down the outside of the tube when the feed pres 
sure drops. 

2. A centrifuge as described in claim 1 wherein the 
accelerator means is pointed and comprises three vanes 
disposed at 120° with respect to each other. 

3. A centrifuge as described in claim 1 in which the 
centrifuge is provided with a screw conveyor mounted 
for rotation in the bowl and the accelerator means is 
mounted on the screw conveyor. 

4. In a centrifuge comprising a centrifuge bowl having 
a vertical axis and a central opening in its lower end, a 
stationary feed mixture tube extending upward into the 
opening and presenting inside the bowl an upwardly fac 
ing open discharge end de?ned by a peripheral rim; the 
improvement of accelerator means mounted inside the 
bowl for rotation relative to the rim and comprising at 
least one accelerator vane having sides extending from 
above the level of the rim substantially vertically down 
ward into the feed mixture tube to a level below the rim 
to cause rotation of the feed mixture in the upper end of 
the feed mixtuer tube with consequent outward projection 
of feed mixture at the level of the rim. 
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