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Patented July 10, 1951 2,559,917 

UNITED STATES PATENT OFFICE 
2,559,917 

CENTRFUGE BOW WITH REC PROCATING 
WALWE FOR, DESCHARGING SOLDS FROM 
THE BOW, 

Paul J. Gresham, Austin,Tex. 
Application December 22, 1945, Serial No. 636,779 

(C. 233-20) 3 Claims. 

This invention relates to the separation of 
Solids from liquids, and is of particular utility 
for handling a large volume of Solids-in-liquid 
influent, such for example as encountered in 
sewage disposal, and effectively separating the 
Solids from the liquid thereof. 
The invention relates and broadly compre 

hends the subject matter of my co-pending ap 
plication, Serial Number 593,274, filed May 11, 
1945, now abandoned, and constitutes an in 
provement of the invention disclosed therein. 
The primary object of the invention is to pro 

vide improved means for removing, from within 
the centrifuge chamber, Solids Which are pro 
gressively segregated and accumulated under the 
action of centrifugal force exerted during the 
normal operation of the centrifuge. 
Another object is to provide a piston type of 

mechanism adapted to be actuated at intervals 
to effect expulsion of accumulated Solids from 
within the centrifuge chamber. 

Still another object is to provide means nor 
mally closing the outlet port for solids, but op 
erable upon movement of the discharge piston to 
Open Such port. 
Another and more specific object is to pro 

vide a centrifuge chamber having solids receiv 
ing pockets on its inner periphery, and a pas 
sage transversely thereof together with a piston 
movable within such passage to remove accumu 
lated Solids from within the passage. 
A still further object is to provide a discharge 

passage and a piston cooperating therewith, such 
elements being so constructed and arranged that 
Solids only are discharged when the piston is ac 
tuated. 
The invention also comprehends the use of 

piston actuating means operable at predeter. 
mined intervals for moving a plurality of pistons 
to exhaust solids peripherally of the device. 
The foregoing objects are primary objects, 

which, together with other objects and advan 
tages of the invention, will be more fully appar 
ent from the following description considered in 
connection with the accompanying drawings in 
Which: 

Fig. 1 is a vertical Sectional view through one 
form of the device embodying the invention; 

Fig. 2 is an enlarged detail in section through 
one of the discharge assemblies; 

Fig. 3 is a detail view of a portion of the pock 
eted annulus forming an element of the inven 
tion; 

Fig. 4 is a detail view in section showing a 
modified form of the Solids discharge mechanism, 

5 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

2 
such form utilizing fluid pressure to close the 
discharge port; 

Fig. 5 is a view similar to that shown in Fig. 
4, but showing the use of a supplemental spring 
pressure to maintain the solids discharge port 
closed; 

Fig. 6 is a Sectional view of one form of dis 
charge assembly which includes synchronously 
movable pistons for moving segregated solids to 
the discharge port; 

Fig. 7 is a sectional view taken one line 7-7 in 
Fig. 1. 
One form of the invention is shown in Fig. 1 

as a centrifuge comprising a discharge assemi 
bly 2 Secured to conical housing members 3 and 
is to which the shafts 5 and 6 are attached, the 
entire centrifuge being mounted upon bearings 
and 8. The shaft 6 is tubular to provide an in 

let to the interior of the centrifuge f as will 
be more fully described. A suitable source of 
power (not shown) is operably connected to one 
of the shafts 5 or 6 to impart adequate rota 
tional Speed to the centrifuge to effect centrifu 
gal Separation of the solids from the liquids of 
the influent introduced to the chamber Within 
the housing . 

It is intended that segregated solids will be 
discharged from the ports to of the assembly 2, 
during rotation of the centrifuge and in a man 
ner to be more fully described, and that such 
Solids Will be thrown by centrifugal force out 
Wardly against the collector ring which is 
rotated slowly by means of a suitable source of 
power (not shown). A scraper blade 2 extends 
transversely of the ring proximate its lower 
most portion and serves to remove the solids from 
upon the inner periphery of the member . 
The discharge assembly 2 includes the annu 

lus 5 to which are attached the peripheral edges 
of the conical members 3 and 4 of the housing 
. The opposite ends of these members are in 

turn Secured to the shafts 5 and 6. .." 
Interiorly of the chamber, formed by the ele 

ments to which reference has just been made, 
is a hollow body 6 of a symmetrical configura 
tion and complementary with the interior of the 
housing f. Interposed between such body and 
the outer wall of the centrifuge are a plurality of 
parallel conical guiding walls shown at and 
i8, there being a plurality of spacer fins or vanes 
9 interposed and secured to the successive 
members So that there are provided a plurality 
of radially extending passages 26, 2 and 22. 
This Construction requires that the fluids intro 
duced to the device move radially thereof while 
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spread into thin sheets, and the fins 9 in the 
respective passages prevent peripheral slip be 
tween the centrifuge and the material passing 
therethrough. The structure therefore enhances 
the application of centrifugal force to effect de 
sired separation of the Solids from the liquids of 
the influent introduced through the shaft S. 
The inner periphery of the annulus 3 has op 

positely tapering surfaces 25 and 23 (Fig. 3) 
which terminate at their outermost ends in cy 
lindrical pockets 27 which, as clearly shown in 
Fig. 2, are in alignment with the bore of the 
transverse cylinder 3 which has its opposite 
ends extending Sidewardly from the annulus. 
The end 3 of the cylinder 30 comprises the dis 
charge port and has provided thereon a sup 
port member 32 with the ear 33 thereon for a 
pivotal connection 34 with the valve or closure 
member 35 engageable with the outer end 36 of 
the cylinder to form a closure therefor. The 
pivot 34 is located radially inward of the port 
and hence the valve 35 tends to remain normally 
closed from centrifugal force exerted thereon. 
To enhance this tendency and hence assure posi 
tive closure of the valve 35 upon the seating sur 
face 36, there is provided a stud 36 in the valve 
member and such stud is provided with a Weight 
37 thereon. It seems apparent that centrifugal 
force acting upon the weight 3 greatly increases 
the force which holds the valve upon its seat, 
and hence closure of the discharge port () is 
maintained except when discharge of solids 
therefrom is effected as hereinafter described. 
The opposite end 40 of the cylinder 30 has a 

piston 4 slidably fitting therein. A seal ring 42 
of a suitable type forms a seal with the inner 
wall of the cylinder 30 whereby leakage of fluids 
past the piston is prevented. 

It is intended, as will more fully appear in the 
description of the operation of the device of the 
invention, that each of the pistons 4 shall be 
moved axially of the cylinder 30 toward the dis 
charge port O. Such movement causes the 
inner end of the piston to traverse the respective 
pockets 27 in the annulus 5 and hence any sol 
ids collected in a given pocket and the adjacent 
discharge port will be moved by the piston into a 
compact mass within the port. Continued move 
ment of the piston 4 will cause the valve mem 
ber 35 to open whereby the extruded solids will 
discharge radially under centrifugal force to the 
interior of the ring for disposition in the Inan 
ner already explained. 
Attention is directed to the fact that the inner 

end of the piston 4 is reduced in diameter at 3 
whereby a shoulder 44 is formed thereon. The 
reduced portion 43 enters the discharge port 
with a slight clearance whereby any liquid or 
Semi-liquid within the discharge port will nove 
toward the interior of the centrifuge chamber as 
the piston advances. On the other hand, the 
solids are advanced by the piston and Will, when 
Sufficient force is applied, open the valve 35 
whereby the solids are progressively discharged. 
The shoulder 44 on the piston enters the dis 
charge port 0 just before the solids are com 
pletely discharged, and in this manner a closure 
is formed that prevents leakage of liquids past 
the piston and through the port is at the instant 
all Solids are removed therefrom Linder centrif 
ugal force. As the piston moves to terminal po 
Sition an abutment 45 thereon engages the valve 
35 So that all solids are free to move outwardly 
under Centrifugal force while the valve is held 
Open. 
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4. 
The pistons 4 in the discharge assembly 2 may 

be operated in any desired sequence, or simulta 
neously. In any event operation should be such 
as to minimize the possibility of creating a con 
dition of eccentricity within the Centrifuge. 
Preferably, as shown in Fig. 1, a spider 59 is at 
tached to the pistons 4 while the opposite end 
of such spider is attached to a thrust ring 5 en 
gaged by the compression spring 52 surrounding 
the shaft 6 and normally urging the Spider out 
Wardly to hold the pistons 4t in their outermost 
position as shown in Figs. 1 and 2. 

It seems apparent that when the spider 50 is 
moved against the tension of the spring 52, as 
indicated by the arrow 53, discharge of solids 
from the respective cylinders 3) is initiated. To 
effect, this movement there is provided a pnell 
matically or hydraulically actuated mechanism 
generally referred to as 54, and comprising a sta 
tionary annular cylinder 55 having an annular 
piston, 56 therein. This piston is attached 
through studs 5 to a disk 58, there being a 
thrust bearing 59 interposed between such disk 
and the thrust ring 5. 

Intergosed between the base of the cylinder 
55 and a coilar 6 Cin the shaft , is the thrust 
bearing 6i, it being apparent that the bearings 
59 and 5; permit the assembly 54 to remain sta 
tionary while the remainder of the device is ro 
tated. 

Fressure fluid is admitted to the cylinder 55 
and beneath the piston 55 through the pipe 52 
connected to a suitable source of pressure fluid. 
It is to be understood that the actuation of this 
echanism can be effected at any desired Se 

quence of intervals either manually or auto 
matically. 
The operation of the device is believed ap 

parent from the foregoing description of an il 
lustrative embodiment of the invention. Ey Way 
of Sunanay and Supplementation, it will be a S 
Sumed that all parts are in the relative positions 
show in Fig. ... A Solids-in-liquid inflient is 
introduced throigh the shaft 6 while the entire 
centrifuge is rotated at a desired speed. The in 
fluent enters the centifuge chainber and moves 
in thin sheets along the plurality of gaths de 
fined by the body £3, the centrifuge housing f, 
the interposed dividing waiis i and 8, and the 
interconnecting fins 9. Energy is inaparted to 
the (nowing raterial as it illowes Cut Wardly toward 
the discharge assembly 2 and at the same time the 
Separation of Solids frolin the liquids takes place 
progressively, the Solids tending to nove aiong 
the outsi Surfaces of the respective passages and 
thence discharging upon the surfaces 35 and 26 
Of the animulus 5. These Solids then move into 
the pockets 2. 
At intervals the pistons & are noved toward 

the discharge ports 3 whereby accumulated solids 
Within the pockets 2 and the discharge ports 
are extruded as the respective valves 35 are 
opened. The Solids thus discharged accumulate 
upon the inner periphery of the ring which, as 
already explained, is rotated slowly so that the 
Scraper 2 removes Such Solids for desired dism 
position. 

While, as above indicated, rotational energy is 
imparted to the material moving outwardly 
toward the dischal'ge assembly 2, a major por 
tion of Such energy is returned to the rotating 
System as the fluids move inwardly from the as 
Sembiy 2 toward the fiuids discharge openings 24 
proximate the axis of rotation. It is thus ap 
parent that energy losses are confined to fric 
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tion and windage and the kinetic energy of the 
solids discharged from the assembly 2 and of the 
iiquids discharged from the openings 24. Suit 
able collecto' means for the exhausted liquid 
(not shown) will of course be provided to con 
duct the effluent from the device. 
A modified form of the discharge assembly is 

shown in Fig. 4 and like parts thereof are identi 
fied by like reference characters. In this Con 
struction, however, the end 3 f' is provided with 
a continuation 28 having an enlarged bore it 
within which the differential pistOn 2 is now 
able. This piston has an inner face 73 which is 
of smaller areal extent than the outer face i, 
it being intended that the piston Shall normally 
assume the position indicated in the drawings 
whereby the discharge port ()' is maintained 
closed. Fluid press are is exerted upon the face 
74 through the connection 78 of which the pas 
sage 76 communicates through the opening 8 to 
the interior of the channber . By means of 
this construction, centrifugal force acting upon 
the face 7A is greater than the force acting upon 
the face 3 Whereby the valve is normally main 
tained in closed position. 
The piston Ai' in this form of the invention 

is shown as having a clearance at 69 to permit 
extrusion of liquid or Semi-liquid from within 
the passage before the valve 72 opens, alternately 
of course, the stepped piston 4 of Fig. 2 may be 
used. In any event, movement of the piston 4 
toward the differential piston 2 will impact ac 
cumulated Solids Which will in turn force the pis 
ton 2 outwardly or to the right So that such 
Solids will move under centrifugal force to and 
through the discharge port O'. 
The embodiment shown in Fig. 5 is Similar to 

that just described, but the centrifugal force of 
fluid acting upon the face 4 of the piston 72 is 
supplemented by the compression spring 75 which 
is interposed between the piston and the outer 
end of the passage within which the piston moves. 
In the embodiment of Fig. 6 the piston 4" has 

a stem 8 thereon. This stem is attached to the 
piston 8 which forms a closure for the discharge 
port l'. As the piston assembly moves in 
Wardly, accumulated Solids are moved therewith 
and such solids are thrown outwardly by cen 
trifugal force and through the discharge port O' 
when Such port is uncovered by movement of the 
assembly. At the Sanhe time however, the inner 
end of the piston 4' enters the bore 82 so that 
a closure is formed to prevent the leakage of 
fluid during the interval of discharge of Solids 
from the port (''. 
While the foregoing description has referred to 

Specific Structures embodying the invention and 
has referred to the Specific use of the device for 
Sewage treatment, it is intended that such refer 
ences are by Way of illustration only and not of 
limitation. 
Broadly the invention comprehends new and 

useful improvements in a centrifuge, and par 
ticularly mechanisms for removing Solids from 
Within the centrifuge chamber during continued 
Operation thereof whereby the solids are effec 
tively removed from a solids-in-liquid influent. 
The invention claimed is: 
1. A centrifugal separator comprising a cen 

trifuge chamber having peripheral intersecting 
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radial and transverse passages forming a plu 
rality of solids receiving spaces therein, each of 
said passages extending from the interior of the 
chamber to the exterior of the chamber, means 
normally closing one end of each transverse paS 
sage at its outer end, a piston in each transverse 
passage opposite said closure means, a reduced 
end portion on said piston and means for moving 
the piston toward said first mentioned means 
whereby the solids are impacted therebetween. 
and the closure means opened to exhaust Solids 
from within the passage. 

2. A centrifugal Separator comprising, a cen 
trifuge body having intersecting radial and 
transverse passages in its periphery for the dis 
charge of Solids accumulated in the transverse 
passage, a piston in One end of Said paSSage, there 
being a discharge port in the other end of the 
passage, closure means movable under centrifu 
gal force to normally close said discharge port, 
a stepped end on Said piston to enter the pas 
Sage to entrap Solids proximate Said closure 
means and to thereafter open Said means and 
discharge the entrapped solids, said Stepped por 
tion being of a length that the larger portion of 
the piston closes the radial passage as the end of 
the piston approaches the closure means. 

3. A centrifugal separator comprising a cham 
ber having a radial paSSage and a transverse 
passage at the outer end thereof forming a pas 
Sage between the interior and the exterior of the 
chamber, means normally closing one end of the 
transverse passage, a stepped piston in the trans 
Verse passage opposite Said means, and means for 
moving the piston toward Said closure to impact 
solids within the transverse passage and to there 
after close the passage in Wardly of the Outer 
end and then move the closure means to open 
position whereby the impacted solids are ex 

40 hausted from the passage. 
PAUL J. GRESHAMI. 
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