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[57] ABSTRACT

A centrifugal separator constructed for intermittent
discharge of sludge. One end member of the separator
drum is a valve piston closure movable vertically to
open and close sludge discharge nozzles disposed at the
outer periphery of the drum. The valve piston closure
forms one end of the sludge chamber in the drum. Ra-
dially inwardly of the sludge chamber, a cap is mounted
in the separator drum covering a part of the valve pis-
ton closure and the cap and valve piston closure are in
sliding sealing contact, providing a chamber on the
drum side of the valve piston closure for receiving and
holding fluid to force the valve piston closure to the
open position. On other side of the valve piston closure,
a chamber is provided for receiving fluid for closing of
the valve.

4 Claims, 1 Drawing Figure
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SELF CLEANING CENTRIFUGE DRUM WITH A
PISTON VALVE DEFINING ONE SIDE OF THE
‘ SLUDGE CHAMBER

BACKGROUND

The invention relates to centrifuge drums in which
the valve piston closure (sometimes herein called “the
piston valve”) which opens and closes the sludge ejec-
tion apertures in the periphery of the drum, defines one
end of the sludge chamber. Drums of this type of con-
struction have only one control chamber located on the
outer side of the piston valve i.e., the side opposite the
one facing the sludge chamber. When control fluid is
pumped into this control chamber, the fluid pressure
which builds up and acts on the outer side of the piston
valve displaces the latter to its closed position. When
the control fluid is released from this chamber, the
pressure of the drum charge acting on its inner side
shifts it to the open position. A drum of this kind is
known, for example, through German Pat. No.
963,139.

German Pat. No. 1,000,292 discloses another drum
construction in which the piston valve is disposed be-
tween two control chambers into which control fluid
can be pumped. In this design the piston valve is not af-
fected by the pressure of the drum charge. What deter-
mines its movements to the closed or open position is
the pressure difference which is brought about in each
case by means of the control fluid and which results
from the two pressures exerted on its outer and inner
sides by the fluid in the control chambers. The intro-
duction of control fluid into the valve opening chamber
located on the inner side of the valve displaces the
valve to its open position. During the desludging opera-
tion, the valve opening chamber remains virtually filled
with control fluid so that the valve opening pressure
acting on the piston valve is sustained until the drum is
completely emptied, thereby assuring that the valve
will remain all the way open. The annular gap between
the piston valve and the adjacent vertically spaced part
of the drum (the gap through which the solids are dis-
charged), therefore, will attain its full width, so that the
solids that have collected in the sludge chamber of the
drum will be entirely ejected.

In contrast to this, in the case of drum designs in
which the piston valve defines one end of the sludge
chamber, the pressure acting on the piston valve to
open it diminishes steadily as the level of the drum
charge recedes. As a result, the annular gap never at-
tains its full width, so that there is no assurance of a uni-
form ejection of any solids that tend to cake up. And
solids that remain in the drum in an irregular pattern
can result in severe imbalance in the drum.

THE INVENTION

The invention is addressed to the problem of con-
structing a centrifuge drum with a piston valve defining
one end of the sludge chamber in such a manner that,

in its movement towards the open position, the valve’

will be certain to reach the end of its stroke in which
the annular gap between it and the adjacent, vertically
spaced drum part (the gap through which the solids are
discharged) has its greatest width. The valve can
thenbe held in this full open condition.

The invention is characterized by a cap which covers
the central position of the piston valve and is sealingly
guided by an axially projecting portion of the piston
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valve, and which forms with the piston valve an exter-
nally closed chamber which is in communication at the
inner end thereof with the valve closing chamber.
After the valve closing chamber is filled with control
fluid the chamber between the piston valve and the cap
is also filled with control fluid which acts on the piston
valve in the opening sense. This, however, does not ne-
cessitate a greater valve closing pressure, because in
prior-art drums of this kind which do not have the
above-described cap, the drum charge in this area ex-
erts the same pressure on the piston valve in the open-
ing sense. On the other hand, however, the operning
pressure in the chamber remains in full force when the
drum opens and the liquid level of the charge shifts out-
wardly and finally no more liquid remains in the drum.
Thus the invention is directed to an improvement in
centrifugal separators constructed for intermittent dis-
charge of sludge, comprising a rotably mounted separa-
tor drum having an upper end member and a lower end

‘member, at least one sludge discharge passageway dis-

posed at the radially outward periphery thereof, a dis-
tributor disposed centrally within the drum, and a
sludge chamber disposed outwardly of the distributor.
One of the said end members is valve piston closure
movable vertically to open and close the sludge dis-
charge passageway for desludging. The valve piston
closure defines. one end of the sludge chamber. A clos-
ing chamber is disposed outwardly of the piston closure
member, extending from adjacent the axis of the drum
to adjacent the radially periphery thereof. The closing
chamber is defined in part by the axially outward side
of the piston closure member. This closing chamber is
for receiving and discharging fluid for, respectively,
forcing the piston closure member to the closed posi-
tion and relieving force holding the ‘piston closure
member in the closed position. Means are provided for
supplying fluid to the closing chamber and for the dis-
charge of fluid therefrom.

The invention provides the improvement which com-
prises a cap mounted in the drum covering at least a
portion of the valve piston closure on the axially in-
wardly disposed side thereof, and on the radially in-
wardly disposed side of the sludge chamber. The cap,
together with the portion of the valve piston closure
covered thereby, defines an opening chamber for re-
ceiving and holding fluid for forcing the valve piston
closure to the open position when fluid in the closing
chamber has been discharged. Means are included for
supplying fluid to the opening chamber for said holding
of fluid thereby. ’

The valve piston closure is in sliding, sealing contact
with a radially outwardly disposed portion of the cap.
Desirably, the valve piston closure has an axially ex-
tending projection in said sliding sealing contact.

The fluid supplying means for the opening chamber
can be a bore communicating the closing chamber with
a radially inwardly disposed part of the opening cham-
ber.

THE DRAWING

An example of the embodiment of the invention is
represented in the drawing.

The drawing shows a centrifugal separator compris-
ing a rotatably mounted drum having sludge discharge
nozzle 1b, a distributor 11 disposed centrally, therein,

-and a sludge chamber 1 disposed outwardly of the dis-

tributor.
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The upper end of the sludge chamber 1 is defined by
the drum top 2 and the lower end is defined by the pis-
ton valve 3. As the delivery of control fluid to the fluid
capturing channel 4 begins, the relief valve 6 is closed
in a prior-art manner through the passage § extending
from the outer periphery of the channel 4, and a steady
feed of a small amount of control fluid is employed in
order to hold relief valve 6 in its closed state. After pas-
sage 5 is filled up, the control fluid overflows through
passage 7 into the valve closing chamber 8. This shifts
the piston valve 3 to the closed position. As thus far de-
scribed, - the construction and operation are well
known.

In accordance with the invention, the central portion
of the piston valve 3 is covered by a cap 9 which in this
embodiment is held in a fixed position on the hub 12
by the ribs 10 of the distributor 11. On this cap 9 an
axial projection 3a of the valve 3 is guided in its axial
movements. Between the cap 9 and piston valve 3 there
is formed an opening chamber 13 which is sealed from
the interior of the drum by means of sealing rings 14
and 15 and which communicates with the valve closing
chamber 8 through a bore 16, which is disposed radi-
ally outwardly of the inner lip 4a of capturing channel
4 so that the opening chamber 13 will be filled.

After the valve closing chamber 8 is filled, chamber
13 is also filled with liquid through the passage 16, and
this liquid remains in this chamber during the centrifug-
ing operation including the portion of the operating
cycle in which the sludge is discharged.

For the ejection of the sludge, the delivery of control
fluid is shut off. This causes the relief valve 6 to open
and, in a known manner, let the valve closing fluid es-
cape from the valve closing chamber 8 via relief valve
6, while the piston valve 3 moves downwardly. The
drum charge is discharged by the centrifugal force
through the annular gap that forms between the piston
valve 3 and the drum top 2, while the level of the liquid
in the drum recedes, causing a constant reduction of
the pressure acting on piston valve 3 in the opening
sense. The fluid pressure prevailing in opening cham-
ber 13, however, assures that the piston valve will be
displaced all the way down to its lowermost limit and
that the annular gap will be held completely open for
the throughout the time for the ejection of the solids.

The closing chamber 8 can be provided with a cali-
brated relief bore 17 instead of the hydraulically oper-
ated relief valve 6, in known manner.

What is claimed is:

1. In a centrifugal separator constructed for intermit-
tent discharge of sludge, comprising:

a. a rotatably mounted separator drum having an

upper end member and a lower end member, at
least one sludge discharge passageway disposed at
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the radially outward periphery thereof, a distribu-

tor disposed centrally within the drum, and a

sludge chamber disposed outwardly of the distribu-

tor,

b. one of said end members being a valve piston clo-
sure movable vertically to open and close the

" sludge discharge passageway for desludging. said
valve piston closure defining one end of the sludge
chamber,

c. a closing chamber disposed outwardly of the piston
closure member extending from adjacent the axis
of the drum to adjacent the radially outward pe-
riphery thereof, defined in part by the axially outer-
ward side of the piston closure member, for receiv-
ing and discharging fluid for, respectively, forcing
the piston closure member to the closed position
and relieving force for initiating the moving of the
piston closure member to its open position under.
the influence of material filling the drum,

d. means for supplying fluid to the closing chamber
and means for discharging fluid therefrom,

the improvement which comprises:

e. a cap having a radially outwardly disposed portion,
mounted in the drum covering at least a portion of
the valve piston closure on the axially inwardly dis-
posed side thereof, and on the radially inwardly dis-
posed sid of the sludge chamber, the valve piston
closure being in sliding, sealing relation with a radi-
ally outwardly disposed portion of the cap, said cap
defining with the covered portion of the valve pis-
ton closure an opening chamber for receiving and
holding fluid for assisting the positioning of the
valve piston closure into the open position when
material filling the drum recedes outwardly after
the movement of the valve piston is initiated by dis-
charging the fluid from the closing chamber, and

f. means for supplying fluid to the opening chamber
for said holding of fluid thereby.

2. Separator according to claim 1, said valve piston
closure having an axially extending projection in said
sliding, sealing contact.

3. Separator according to claim 1, said opening
chamber having a radially inwardly disposed portion,
said fluid supplying means for the opening chamber (f),
comprising a bore communicating the closing chamber
with said radially inwardly disposed part of the opening
chamber.

4. Separator according to claim 2, said opening
chamber having a radially inwardly disposed portion,
said fluid supplying means for the opening chamber (f),
comprising a bore communicating the closing chamber
with said radially inwardly disposed part of the opening

chamber.
* * * * *
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