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1. 

3,189,267 
SELUDGE CENTRFUGE 

Henric Wilhelm Thylefors, Stockholm, Sweden, assignor 
to Aktiebolaget Separator, Stockholm, Sweden, a cor 
poration of Sweden 

Filed Mar. 29, 1961, Ser. No. 99,294 
Claims priority, application Sweden, Apr. 20, 1960, 

3,858/60 
8 Claims. (CI. 233-20) 

. This invention relates to sludge centrifuges of the type 
in which the sludge is discharged intermittently, through 
an opening in the wall of the rotor body, under control 
of a slide valve actuated hydraulically in the longitudinal 
direction of the rotor axis by operating liquid fed to and 
from a chamber located between the outside of the slide 
valve and the inside of the rotor body. More particularly, 
the invention has reference to an improved sludge centri 
fuge of this type in which the slide valve operates to 
close the sludge discharge opening before a substantial 
amount of the liquid can discharge from the separator 
chamber through this opening. - 

Centrifuges of this type, as made heretofore, include 

O 
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a draining outlet from the control chamber between the 
slide valve and the bowl wall; and during the centrifugal 
separation, the operating liquid is supplied to this cham 
ber at a rate exceeding the draining outlet capacity. A 
certain liquid level in this chamber, sufficient to keep 
the slide valve closed during separation, is established 
by an overflow outlet from the chamber, through which 
-excess operating liquid discharges. When a certain 
quantity of separated sludge has accumulated in the cen 
trifugal rotor and is to be discharged therefrom, the 
supply of the liquid-sludge mixture to be separated as 
well as the supply of the operating liquid is cut off without 
stopping the centrifuge. This results in the control cham 
ber being entirely emptied of operating liquid and the 

25 : . . . . . . . - - - - 

of the valve. The valve slide may be made in th 
of a conical valve disk w 
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slide valve being opened under the pressure of the centri 
fuge contents. Before re-starting the feed of the mixture 
and the separation thereof, the slide valve is closed by a r 
new supply of operating liquid. 
According to another prior design, the draining out 

let is kept closed by a spring-loaded valve body during 
separation. In this case, a supply of operating liquid to 
the control chamber is not necessary during separation 
except to the extent required for counteracting losses of 
coperating liquid through leakage and evaporation. From 
the control chamber, an overflow outlet communicates 
with one side of the valve body. When it is desired to 
empty the centrifuge, the Supply of operating liquid is 
increased so that the liquid passing over, the overflow 
outlet displaces the valve body against the action of the 
spring pressure, whereby the draining outlet is opened. 
When it is desired to close the valve again, the supply 
of operating liquid is cut off or reduced. Any residual 
operating liquid tending to open the valve body is there 
by discharged through another draining outlet of small 
capacity. Before separating again, the control chamber 
is refilled with operating liquid so that the slide valve 
is closed. 
A difficulty encountered with these prior centrifuges is 

that Substantial quantities of liquid from the separating 
chamber of the rotor tend to discharge with the sludge, 
due to delay in closing the sludge outlet. - 
The principal object of the present invention is to pro 

vide a centrifugal sludge separator of the type described 
which avoids any substantial discharge of separated 
liquid with the sludge discharge. 
A centrifuge made according to the present invention in 

cludes a control chamber on the outside of the slide valve 
having a valve-controlled outlet located a distance inward 
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separation chamber. The maximum liquid pressure 

of a centrifugal separator embodying one 
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ly from the periphery of the control chamber, so that th 
peripheral part of the chamber is never entirely emptie 
of liquid during operation of the centrifuge. A liqui 
cushion is therefore always present on the outside of th 
slide valve while the valve is open, this cushion actin 
on the slide valve with a closing force. As the liqui 
level in the separating chamber decreases incident t 
opening of the slide valve, a pressure balance is estab 
lished on opposite sides of the slide valve, whereupo 
the slide valve closes. The slide valve can be caus 
to close even before all the sludge is discharged from th 

maintainable in the control chamber may be limited b 
means of a level-holding device, such as an overflow out 
let or a paring device which lies nearer the rotor axis 
than does the valve-controlled outlet. ... . . 

According to a preferred embodiment of the present 
invention, the control chamber is divided into inner and 
outer portions, the outer portion being part of the valve 
controlled outlet. The chamber may be so divided by 
a disk or the like extending from the periphery of the 
chamber toward the rotor axis. Spacing members may 
be arranged so that the liquid cushion remaining on 
the outside of the slide upon opening thereof, re 
tains the thickness nece - 

th the chamber in the f 
conical slot. The disk dividing the control 
may also be made conical. : ... : : : 
Another embodiment of the present inv 

the feed of sludge bearing liquid to be con 
separating chamber during discharge of th 
means of a second disk arranged to lead t 
fluid to the inside of the first disk. 
The invention is described in more detail b ence being made to the accompanying drawings 
FIG. 1 is a vertical sectional view of th 

FIG. 2 is a fragentary vertical sectional view of a modi 
fication of the separator shown in FIG. 1; : 

FIG. 3 is a vertical sectional view of a centrifugeem 
bodying a third form of the invention; . 

'FIG. 4 is a view similar to FIG.1 but showing a 
embodiment; and ... . 

FIG. 5 is a schematic view showing the location of 
drainage holes. 

In FIG. 1, numeral 1 designates the rotor body of 
the centrifugal bowl, 2, its cover and 3 a locking ring 
which secures the cover to the rotor body. Evenly dis 
tributed around the periphery of the rotor body are rela 
tively large sludge dischage openings. 4. During separa 
tion, these openings are kept closed by means of a coni. 
cal valve disk 5 which seals against the cover 2 by means 
of a ridge 6. A sludge-containing liquid to be separated 
is fed into the separating chamber 9 through a distributor 
8, the chamber 9 being provided with the usual set of 
conical disks 7. Operating liquid (normally water) is 
injected through a stationary feed channel 10 into a 
chamber 11 in the bottom of the rotor body. Chamber 
11 Surrounds and opens inwardly toward a vertical driv 
ing spindle or shaft 1 which supports the bowl 1-3 and 
rotates it about its axis, and the stationary feeding device. 
10 also surrounds spindle 18. From chamber 11, 
cal, slot-shaped chamber 13 on the underside of the valve 
disk 5 and, during normal operation, fills the latter-cham. 
ber to a level which is controlled by an overflow outlet 
14. The outlet 14 is formed by a small tube extending 
downward through an annular chamber 14a located in 
the rotor bottom and concentric to the rotor axis. 

  

  

  

  



3 
The operating liquid not consumed to replace losses 

through leakage and evaporation will discharge through 
the overflow outlet 14. During normal operation, the 
supply of operating liquid is kept at a slightly higher 
rate than necessary to cover these losses. Through 
centrifugal force, a pressure sufficient to keep the valve 
disk 5 closed against the action of the liquid pressure 
in the separation chamber 9 is thus maintained on the 
underside of the valve disk. After a suitable period 
which is determined empirically, the separation chamber 
is emptied of sludge. This is effected, during continued 
rotation of the centrifugal bowl, by interrupting the sup 
ply of the liquid to be separated to distributor 8 and Sub 
stantially increasing the rate of supply of operating liquid 
through the channel 10. The operating liquid level thus 
increases from the overflow outlet 4 to an overflow out 
let 15 located at the inner edge of the bottom of cham 
ber 11 and therefore nearer the rotation axis of the bowl; 
and liquid flows from outlet 15 through chamber 14, 
and a channel 16 to an outer annular space i7 above a 
ring 18 which is concentric to the rotor axis. This ring 18 
is pressed upward by biasing means in the form of coiled 
compression springs spaced evenly around the rotor axis 
and one of which is shown at 19, the bottoms of the 
springs being seated against a flanged ring 19 secured 
to the rotor body . The upper surface of ring 48 has 
a detent or head 20 adapted to seal against and close the 
lower end of a drain hole 2 extending downward from 
the peripheral portion of chamber 13, it being understood 
that a number of drain holes and corresponding heads 
(similar to hole 21 and head 20) are spaced evenly about 
the rotor axis. A small drain hole 22 extends radially 
through the rotor wall from the periphery of chamber 7. 
The aforementioned increase in the rate of supply of 

operating liquid through channel 6 is great enough so 
that, despite the discharge of liquid through overflow out 
let 14 and drain hole 22, the level of the liquid supplied 
to chamber 17 from overflow outlet 5, chamber 248 
and channel 16 will rise inward toward a plurality of 
draining holes of which one is shown at 23. Each hole 
23 extends downward through the ring 38, and the holes 
are evenly spaced about the rotor axis. The upper 
end of each drain hole 23 is situated at such a radial 
distance from the rotor axis that the liquid level in 
chamber 17 can increase (inwardly) enough to provide 
the liquid cushion above the ring 8 with sufficient pres 
sure to displace ring 18 downward against the action 
of the springs 19. When the ring i8 is urged away 
from the holes 21, the chamber 13 is emptied of operat 
ing liquid, primarily through the holes 23, and since 
there will no longer be any flow through overflow outlet 
15, the channel 6 will also be emptied. Except at its 
inner portion, the chamber 13 is divided into one upper 
part 24 and one lower part 25 by a conical disk 26 which 
rests on a peripherally extending ridge 27. Liquid re 
mains in the upper part 24 to a level defined by the inner 
edge 268 of the disk 25. The radial distance of this 
inner edge 268 from the rotor axis is such that the liquid 
cushion remaining in the upper chamber part 24 produces 
a pressure which is substantially lower than the pressure 
produced by the liquid and the sludge in separation 
chamber 9. Consequently, the valve disk 5 is displaced 
downward in the course of chamber 13 being emptied of 
operating liquid as previously described. This causes 
the separated sludge to be expelled through the resulting 
gap or slot between cover 2 and ridge 6 of valve disk 5, 
and from this slot out through the openings 4. When a 
certain amount of sludge has been expelled, the liquid 
level in the separation chamber 9 will have decreased 
(moved outwardly) so far that the liquid remaining in 
the space 24 returns the valve disk 5 upwardly toward 
cover 2. As valve disk 5 moves upwardly, the volume 
of the space 24 increases so that the liquid level in it 
moves further outward, thereby decreasing the pressure 
from below upon the valve disk 5. However, this pres 
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sure decrease is offset by further reduction of pressure 
on the upper side of valve disk 5 as sludge continues to 
discharge through the narrowing gap between parts 2 and 
6, until these parts are fully engaged. Any further leak 
age between parts 2 and 6 from separation chamber 9 
will further decrease the liquid level in chamber 9 and 
cause valve disk 5 to be pressed still more tightly against 
cover 2. By a suitable adjustment of the position of 
the inner edge of the disk 26 and the separating period 
between the evacuations, the centrifuge may be caused 
to interrupt the sludge discharge automatically before 
all the separated sludge has been discharged, that is, be 
fore any substantial amount of separated liquid can ac 
company the discharging sludge. If desired, a predeter 
mined minimum thickness of the liquid cushion remain 
ing in the chamber part 24 may be ensured by stops or 
spacers 26b. As shown, these are located on the top of 
conical disk 26 and limit the downward movement of 
the valve disk 5. 

Before the supply of the sludge-containing liquid to be 
separated can be resumed, the ring 8 must be raised to 
close the draining holes 21. This can be effected in vari 
ouis ways. One way is to reduce the rate of supply of 
operating liquid through the channel 10 to the value it 
has during separation, whereby the rate of inflow of liquid 
through the holes 2 to the chamber 27 (which is drained 
by the hole 22), will be so small that no liquid cushion 
capable of counteracting the springs 9 can be maintained 
above ring 3. These springs i9 will therefore displace 
the ring 3 upward against the holes 21. Thereupon, the 
continued supply of operating liquid fills the chamber 3 
to the level 4. As filling of the chamber 3 in this way 
takes a relatively long time, an alternative procedure may 
be followed. In the latter, the supply of operating liquid 
through channel 15) is entirely cut off after the sludge dis 
charge has started. The ring A8 then closes the holes 2. 
practically immediately after the supply of operating 
liquid has been stopped, due to the liquid cushion above 
ring 8 draining off through hole 22. Thereupon, the 
chamber 23 is rapidly filled by resuming the supply of 
operating liquid at an ample rate through channel 50. 
When the chamber 3 has been filled to near the level 
i4, the Supply of operating liquid is adjusted to the small 
rate it should have during separation. 

if it is desired to empty the centrifuge without having 
to interrupt the supply of the sludge-containing liquid to 
be separated, the modification shown in FIG. 2 may be 
used. Here, too, the rate of supply of operating liquid 
through the channel 10 is so small during separation that 
the liquid level in chamber 13 is maintained at the over 
flow outlet 14. The valve disk 5 opens in the same man 
ner as in the embodiment according to FIG. 1, by sub 
stantially increasing the rate of liquid supply through the 
channel 6. After completion of the sludge discharge, 
the valve disk 5 returns to its closed position while the 
operating liquid is supplied at an ample rate. In prac 
tice, however, the closing of the valve disk is effected so 
rapidly that the Supply of operating fluid requires some 
time to compensate for the lowering of the liquid level in 
space 24 which occurs at the same time. A conical disk 
29 Screwed to the rotor bottom directs the incoming liquid 
from channel 9 to the upper portion 24 of the chamber 
13. During the time required for the operating liquid 
to fill the Space 24 up to the level defined by the inner 
edge of disk 26, the liquid cushion in the spaces 25 and 
7 (FIG. 1) can escape through the holes 23 and 22. 
The ring 18, under the action of springs 19, will then 
close the holes 24 before new operating liquid reaches the 
holes 21 by way of the inner edge of the disk 26. By sup 
plying the operating liquid at an ample rate, the liquid will 
then fill chamber 13 rapidly to the level of overflow out 
let 4. The rising of the level in the Separation cham 
ber 9 due to the uninterrupted supply of the liquid to be 
Separated, and incident to closing of slide valve 5, is ac 
complished much more slowly than the rising of the level 
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in chamber 13, and therefore the valve disk.5 is now kept 
closed. After the chamber 13 has been filled, the supply 
of operating liquid is adjusted to the small rate it has 
during separation. 

FIG. 3 shows an embodiment in which the disk 26 has 
been omitted and instead holes 218 are located nearer the 
rotor shaft than are the holes 2 in FIG. I. This makes 
it possible, when emptying the centrifuge, to maintain a 
liquid cushion on the lower side of the valve disk 5, the 
holes 21 forming an overflow outlet for this liquid cushion 
and thus controlling its level. In FIG. 3, numerals. 28 
and 28 designate pipe lines which communicate with a 
common supply vessel (not shown) for operating liquid. 
This vessel is situated on a higher level than the centrifuge 
so that the liquid can flow by gravity through the lines 
28-28 leading into the centrifuge. Inserted in these lines 
are valves 30 and 31. The lines open into a stationary 
paring disk 32 which surrounds and is concentric to the 
rotor shaft a. The paring-out channel is shown at 33. 
During separation, the valve 30 is kept closed while valve 
31 is open and the chamber 11 is filled with liquid to a 
level which is controlled by the paring disk 32, the pump 
ing pressure of the paring disk balancing the pressure of 

O 
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the liquid column in the line 28 up to the vessel which 
supplies the operating liquid. Under these circumstances, 
the valve disk 5 is kept in a closed position by the liquid 
pressure in the chamber 13. When it is desired to empty 
the centrifuge, the valve 31 is closed and the valve 3b is 
opened. Liquid then passes through the line 28 and a 
channel 34 in the paring disk into the chamber 11. The 
liquid level in this chamber rises to the coverflow outlet 
15, and liquid then overflows into chamber 14a and passes 
through the channel 16 to the chamber 7, where a 
liquid ring is formed. This liquid ring presses the ring i8 
downwards. The holes 2i are thereby opened and liquid 
in the chamber 3 is evacuated through the holes 2 to 
the same level as these holes. The valve disk 5 opens 
through this liquid level reduction. The liquid from the 
chamber 3 flows into the chamber where the springs 19 
are arranged and from this chamber out through drain 
ing holes 35. The valve disk 5 closes when the valve 30 
is closed, the liquid remaining in the chamber 17 dis 
charging via channels (not shown) in the upper side of the 
ring Sa through the hole, 22. The valve 3 is then 
opened, whereby the chamber 13 and thus the chamber 
11 are filled to the level controlled by the paring disk 32. 
Under influence of the liquid pressure in the chamber 3, 
the valve disk 5 is pressed upward into contact with the 
cover 2. 
The embodiment of FIG. 4, with reference to parts 

1-23, operates in the same way as the embodiment shown 
in FIG. 1 but, with reference to the location of the holes 
21, is a modification of the embodiment illustrated in FIG. 
3. In the case where the centrifuge is intended to be used 
under such varying operating conditions that the liquid 
cushion remaining in the chamber 13 during the sludge 
discharges must generate substantially different compres 
sive forces, disks 26 with various inner diameters must be 
available when using the embodiment illustrated in FIG. 
1. However, such a stock of disks increases the costs 
and, furthermore, each disk involves structural complica 
tions such as packings and fastening means. According 
to the present invention, it is proposed instead to provide 
several series of holes 21 on different radii. It is then 
possible to plug the holes which in a certain operating 
condition are not suitable and leave open the holes at the 
desired radius. This is illustrated in FIG. 4, where holes 
2b which have been put out of operation are obstructed 
by means of plugs 36. Each hole 21b has in ring valve 
18b a corresponding recess 37 which is empty in the 
plugged holes 21 but contains pads 20 of suitable packing 
material for the open holes 21. These pads 20 close the 
latter holes when the ring 18 moves upwards. On each 
radius three holes can be evenly distributed (120' angle 
between the holes) so that the corresponding pads 20 
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form a three-point support when the ring 18 is restin, 
against the rotor bottom. 

FIG. 5 shows a modification of the embodiment ac 
cording to FIG. 4. More precisely FIG. 5 shows schemat 
ically the location of the holes 2 on various radii 
There are three holes. 25 on the shortest radius and onl 
one hole 2: on each one of the other radii. On there 
quired radius only one hole needs to remain unplugge 
and on the shorter radii two further holes may remai 
unplugged. All three holes which are not plugged serve 
as outlets at the beginning of a discharge of operating 
liquid from chamber 13 but at the end of the discharge 
only the outermost hole serves as an outlet. This will, 
however, be sufficient. As shown in FIG. 5, it is possible 
to obtain the desired three-point support if the outer holes 
2 are located at an angle of 120 from each other. The 
triangle formed by the three-point support will not be 
equilateral but this feature is not crucial. ". . . 
The discharge of the centrifuge at specific intervals and 

the regulation of the liquid supply in connection there 
with can be arranged to take place, automatically accord 
ing to an empirically adjusted scheme. 

it will be apparent that the rotor 1-2 has means 26, 25, 
21-23 in FIGS. 1-2, 218, 35 in FIG.3, and 21b, 17 in FIG. 
4, forming an outlet leading from control chamber 13, be 
tween its inner and outer portions. 

I claim: . . . . . 
i. In a sludge centrifuge of the type adapted for inter 

mittent discharge of separated sludge, the combination of 
a hollow rotor having a separating space for a feed mate 
rial to be separated, and also having a sludge discharge 
opening leading through the rotor wall from said space, 
a slide valve in the rotor movable lengthwise of the rotor 
axis to positions for opening and closing said discharge 
opening, the slide valve having an inner surface partly de 
fining said separating space and having an outer surface 
partly defining a control chamber located between said 
outer surface and the rotor wall, said control chamber 
including an inner portion having an inlet and also includ 
ing an outer portion extending radially inward from the 
rotor wall to a radius substantially shorter than the maxi 
mum radius of said separating space, a device for supply 
ing an operating liquid to said inlet to accumulate in said 
chamber a body of liquid operable under centrifugal force 
to hold the slide valve in its closing position against the 
pressure in the separating chamber, the rotor having 
means forming an outlet leading from said chamber be 
tween its inner and outer portions, whereby discharge of 
liquid through said outlet is operable to reduce said liquid 
body and effect movement of the slide valve to its open 
ing position while retaining liquid in said outer portion 
of the chamber, and a control valve carried by the rotor 
for opening and closing said outlet to control said liquid 
discharge, said outer portion of the chamber having suffi 
cient volumetric capacity and radial extent that, in said 
opening position of the slide valve, said retained liquid 
is operable to return the slide valve to its closing position 
automatically when the separation material in said space 
has receded to a predetermined level. 

2. The combination according to claim 1, in which said 
control chamber has a liquid level-holding outlet located 
nearer the rotor axis than is said first-mentioned outlet. 

3. The combination according to claim 1, in which said 
outlet forming means include a disk extending generally 
radially inward toward the rotor axis from the rotor wall 
and having a free inner edge, said outer portion of the 
chamber being located between the slide valve and one 
side of the disk, the other side of the disk partly defining 
said outlet leading outwardly from said inner edge. 

4. The combination according to claim 1, in which said 
Outlet forming means include a disk extending generally 
radially inward toward the rotor axis from the rotor wall 
and having a free inner edge, said outer portion of the 
chamber being located between the slide valve and one 
side of the disk, the other side of the disk partly defining 
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said outlet leading outwardly from said inner edge, the 
combination comprising also spacers between said disk 
and slide valve for limiting movement of the slide valve 
toward the disk and thereby ensuring a liquid cushion of 
predetermined minimum depth in said chamber part lying 
adjacent the slide valve. 

5. The combination according to claim E, in which said 
outlet forming means include a disk extending generally 
radially inward toward the rotor axis from the rotor wall 
and having a free inner edge, said outer portion of the 
chamber being located between the slide valve and cine 
side of the disk, the other side of the disk partly defining 
said outlet leading outwardly from said inner edge, said 
outer portion of the charnber as well as the disk and the 
adjacent portion of the slide valve being generally conical. 

6. The combination according to claim , in which said 
outlet forming means include a disk extending generally 
radially inward toward the rotor axis from the rotor wall 
and having a free inner edge, said outer portion of the 
chamber being located between the slide valve and one 
side of the disk, the other side of the disk partly defining 
said outlet leading outwardly from said inner edge, the 
combination comprising also a second disk disposed in 
said control chamber in position to direct the operating 
liquid from said inlet into said chamber part lying ad 
jacent the slide valve. 

7. The combination according to claim , in which said 
outlet includes a plurality of holes extending through the 
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rotor wall at diferent radial distances from the rotor axis. 
3. The combination according to claim , in which said 

control valve is a ring surrounding the rotor axis and 
partiy defining a valve chamber, the bowl having a pas 
sage leading to said valve chamber and positioned to re 
ceive overflow from said inlet of the control chamber. 
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