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A device for the supply of a liquid under
pressure to a flow passage (13) in a member in a
shaft suspension unit (1) of a centrifugal separator,
which has a stationary casing (3) and a unit, which is
resiliently and oscillation dampingly suspended in the 4 6
casing (3) by means of at least one elastical element 2
(10), the member forming a part of the composed 14 N——
unit. To be able to supply liquid to the member 10 26
in a sample manner with a certain controllable flow 11 [ -]
which is made sure under overpressure a first supply 21 ﬂ 9
channel portion (19) is connected to a liquid source
(16) for the supply of liquid under pressure extending 22 27
through the stationary casing (3). To the first supply 20 29
channel portion (19) there is connected a second 19 — / Z 25
supply channel portion (21) extending through the — 7 12
elastical element (10). A third supply channel portion 23 ‘: ;
(23) is connected to the second supply channel portion 24 ] : g
(21), extending through the non-rotatable part of the 13 — | : é
composed unit and having an outlet opening (24) in : Z BN 15
the flow passage (13). 5
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A device for the supply of liquid under pressure to an element at a
rotating axis

The present invention concerns a device for the supply of a liquid under
pressure to a member having at least one flow passage, through which
this liquid is passing and which is kept filled up with the liquid, in a shaft
suspension device of a centrifugal separator. The suspension device has
a stationary casing and a unit composed of parts, which are rotatable
around a rotational axis, and non-rotatable parts. The unit is resiliently
supported in the casing by means of at least one elastical element in such
a way that the unit during operation is admitted to oscillate relative to the
casing while it is influenced by the elastical element with an essentially
radially inwardly directed spring force under damping influence by the
elastical element on the oscillating movements of the unit. The member

forms a part of the composed unit.

in centrifugal separators provided with a shaft suspension device of this
kind the elastical element acts with a well defined radially inwardly direc-
ted spring force, which during operation strives to bring the composed
unit back to a central position and damps effectively the oscillating move-
ments of it, which can be very critical during the passage of critical
number of revolutions or when heavy unbalances occur during operation.
Furthermore, bearing devices of this kind often are cheaper than alterna-
tive possible solutions.

In some centrifugal separators you need to be able to supply during
operation a liquid under pressure to a member forming a part of the
composed unit. One example when you need this is centrifugal separa-

tors, which demand an effective cooling of the bearings. Another example
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is centrifugal separators, in which a gap between a stationary part and a
part oscillating during operation is sealed by means of a liquid gap
sealing. A third example is centrifugal separators journally supported
hydraulically, in which rotating parts are supported by a carrying oil film.
However, in this case the flow passage has to be throw flown by a small
amount of oil, which corresponds to the amount of oil, which leaves the
hydraulic bearing through leakage or the like.

The object of the present invention is to accomplish a device for the
supply of the liquid under pressure to a member in a shaft suspension
unit of a centrifugal separator of the kind initially described, the member
having at least one flow passage, which during operation is throw flown
by and is kept filled with this liquid, which makes it possible to supply

liquid to the member in a simple manner with a certain controllable flow,
which is made sure under overpressure.

According to the present invention this is accomplished by providing a
device for the supply of liquid of the kind initially described with a first
supply channel portion, which is connected to a liquid source for the
supply of liquid under pressure, and which extends through the stationary
casing, a second supply channel portion, which hydraulic pressure trans-
mittingly is connected to the first supply channel portion, and which
extends through the elastical element, and a third supply channel portion,
which hydraulic pressure transmittingly is connected to the second supply
channel portion, and which extends through a non-rotatable part in the

composed unit, and which has an outlet opening in said flow passage.

Hereby, the elastical element already present in the shaft suspension

device of the centrifugal separator for another purpose also is used to
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form an elastical supply channel portion, which makes it possible in a very
simple manner hydraulic pressure transmittingly connect a supply
channel portion extending through the casing, which is stationary (i.e. is
not rotating and is not oscillating with the oscillating movements of the
composed unit), with a supply channel portion, which extends through the
non-rotating part of the composed oscillating unit.

In another embodiment of the invention there is formed in the stationary
casing an inlet chamber, which is sealed off by means of the elastical
element, which is annularly shaped and surrounds the rotation axis,
between a part, which is connected to the casing and a part, which is
connected to the non-rotatable part of the composed unit, the first
channel portion having an outlet opening in the inlet chamber and the

second channel portion having an inlet opening in the inlet chamber.

In a preferred variant of this embodiment of the invention the device
comprises at least two annular and the axis surrounding elastical
elements, which sealingly bear against a stationary part connected to the
casing and against a non-rotatable annular part connected to the com-
posed unit, the non-rotatable annular part extending between these
components.

Suitably, the second channel portion is arranged in the non-rotatable
portion connected to the composed unit.

In the following the invention will be described more in detail with
reference to the attached drawings, on which
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figure 1 schematically shows an axial section through a shaft suspension
device in a centrifugal separator, which is provided with an embodiment

of a device for the supply of liquid to the same according to the present
invention,

figure 2 schematically shows an axial section through a shaft suspension
device in a centrifugal separator, which is provided with another embodi-

ment of a device for the supply of liquid to the same according to the
present invention, and

figure 3 schematically shows an axial section through a shaft suspension
device in a centrifugal separator, which is provided with the third embodi-

ment of a device for the supply of liquid to the same according to the
present invention.

The shaft suspension device shown in the figure 1 supports the shaft 2 of
the centrifugal separator. The shaft suspension device 1 has a stationary
casing 3, which surrounds the shaft 2. In the éxial end portions of the
casing 3 two openings 4 and 5, respectively, are arranged, through which
the shaft 2 extends. On one axial end of the shaft a rotor 6 is fixedly
mounted and on the other axial end of it a belt drive 7 is arranged for

the driving of the shaft 2. The shaft 2 is journally supported in a lower
bearing 8, which essentially is directly connected to the stationary casing
3, and in an upper bearing 9, which is connected to the stationary casing
3 via an annular elastical element 10. The elastical element 10 abuts
against a non-rotatable part 11 of the composed unit, which is resiliently
suspended in the casing 3 by means of the elastical element 10. The non-
rotatable part 11 consists in this embodiment of the first annular sealing

element 11, which extends around the shaft 2 and connects the elastical



10

15

20

25

WO 98/57752 PCT/SE98/01105

element 10 to the upper bearing 9 at the same time as it constitutes the
bearing housing for the upper bearing 9. Radially inside the first
sealing element 11 there is arranged a second annular sealing element
12, which is connected to the shaft 2 around the same and together with
the first sealing element 11 forms an annular flow passage 13
surrounding the shaft 2.

The sealing elements 11 and 12 divide a space inside the casing 3 in
two departments 14 and 15, which are connected to one opening each

4 and 5, respectively. To prevent the air or gas volumes from communi-
cating with each other during operation via the through passage 13 this is
arranged to be kept filled up with liquid.

For this purpose a liquid source 16 for oil is arranged in the lower part

of the shaft suspension device 1, to which a conduit 17 is connected. This
conduit is provided with a pump 18 and is connected to a first supply
channel portion 19, which opens in a closed chamber 20 radially outside
the first sealing element 11. In the elastical element 10 a second supply
channel portion 21 is arranged, which has an inlet opening 22 in the
closed chamber 20 and is thus hydraulical pressure transmittingly con-
nected to the first supply channel portion 19 via the closed chamber 20. In
the first sealing element 11 a third supply channel portion 23 is arranged,
which hydraulical pressure transmittingly is connected to the second
supply channel portion 21, and which has an outlet opening 24 in a
recess 25, which is formed in a central portion of the first sealing element
11. The recess 25 surrounds the shaft and is open towards the second
sealing element 12. The supply channel portions 19, 21 and 23 are

through flown during operation by oil under pressure, which fills up the



10

15

20

25

WO 98/57752 PCT/SE98/01105

flow passage 13. Thereby, the oil in the flow passage 13 prevents
effectively air or other gas to flow between the two departments
14 and 15.

The amount of oil, which flows out of the flow passage 13 in direction
towards and out into the one or the other of the two departments 14

and 15, is depending on how long and narrow the flow passage 13 is

in direction towards the one department 14 in relation to how long and
narrow the flow passage 13 is in direction towards the other depart-
ment 15. Elements which rotate with the shaft in the one department 14
creates an air circulation, which entrains oil, which flows into this depart-
ment 14, and brings a portion of this oil to flow towards and through the
bearing present in this department, the second bearing 9. The oil, which
has passed through the upper bearing 9 is collected in a collecting grove
26, which opens radially inwardly and is connected to a return conduit 27,
through which collected oil flows back to the liquid source 17 via a liquid
seal 28, which prevents air or gas circulation through the return conduit
27. The most of the oil, which flows out through the one department 14 is
conducted directly to the liquid source 17 via a by-pass conduit 29, which

in the shown example is connected to the return conduit 27.

Oil is supplied to the flow passage 13 at such a high pressure during
operation that the flow passage 13 remains filled up at the pressure
differences which are prevailing between the two departments 14 and 15.
In certain cases capillary forces can be sufficient to keep the flow
passage 13 filled up whereas in other cases a substantially higher

pressure is needed to keep the flow passage 13 filled up with oil.
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In the example shown in figure 1 the departments 14 and 15 communi-
cate with the atmosphere surrounding the shaft suspension device 1 via
the respective opening 4 and 5 but it is quite possible within the scope of
the present invention that they communicate via adherent opening with a
more or less closed chamber.

The shaft suspension device shown in figure 2 differs from the shaft
suspension device 1, shown in figure 1, by the fact that the elastical
element is formed by two co-operating and shaft surrounding eiastical
and annular components 30 and 31, in which the composed unit is
resiliently suspended in the casing 3, and by the fact that is provided with
a first sealing element 32, which extends radially between the two elasti-
cal components 30 and 31. In this sealing element 32 there is arranged

a supply channel portion 33, which extends radially between the two
elastical components 30 and 31, and which has an inlet opening 34 in the
closed chamber 20 and has an outlet opening 35 in a recess 36, which is
formed in a central portion of this sealing element 32. The supply channel
portion 33 is hydraulic pressure transmittingly connected to the first
supply channel portion 19 via the closed chamber 20, and constitutes the

second as well as the third supply channel portion.

Other parts of this shaft suspension device is the same as the correspon-
ding parts of the shaft suspension device shown in figure 1 and has

obtained the same reference number.

In the two shaft suspension devices shown in figures 1 and 2 the
member, which is to be supplied with liquid, consists of a liquid gap
sealing, a flow gap being constituted by the gap, which during operation
shall be kept filled up with liquid to maintain the sealing function.
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In the shaft suspension device shown in figure 3 the member, which is to
be supplied with liquid, instead is constituted by a cooling device 37,
whereas said flow passages are constituted by channels 38 for a cooling
liquid arranged in the cooling device 37. The cooling device in this shaft
suspension device constitutes a non-rotatable part of the composed unit
at the same time as it constitutes bearing housing for the upper bearing 9.
The cooling liquid, which has passed through the channels 38, flows out
into the department 15 and falls down in and is collected in the liquid

source 16.

The other parts in this shaft suspension device are also the same as
corresponding parts of the shaft suspension device shown in figure 1 and

have obtained the same reference numbers.
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Claims

1. A device for the supply of a liquid under pressure to a member having
at least one flow passage (13), through which this liquid is passing and
which is kept filled up with the liquid, in a shaft suspension device (1) of
a centrifugal separator, the shaft suspension device having a stationary
casing (3) and a unit being composed of parts, which are rotatable around
a rotational axis, and non-rotatable parts, and being resiliently supported
in the casing (3) by means of at least one elastical element (10) in such a
way that the unit during operation is admitted to oscillate relative to the
casing while it is influenced by the elastical element (10) with an essen-
tially radially inwardly directed spring force under damping influence by
the elastical element (10) on the oscillating movements of the unit, said

member forming a part of the composed unit,

characterized in

- afirst supply channel portion (19), which is connected to a liquid
source (16) for the supply of liquid under pressure, and which extends

through the stationary casing (3),

- asecond supply channel portion (21), which hydraulic pressure
transmittingly is connected to the first supply channel portion (19), and
which extends through the elastical element (10), and

- a third supply channel portion (23), which hydraulic pressure

transmittingly is connected to the second supply channel portion (21),
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and which extends through a non-rotatable part in the composed

unit, and which has an outlet opening (24) in said flow passage (13).

2. A device accordingtoclaim1, characterized in aninlet
chamber (20), which is formed in the stationary casing (3) and sealed off
by means of the elastical element (10), which is annular and surrounds
the rotational axis, between a part which is connected to the casing (3)
and a part, which is connected to a non-rotatable part of the composed
unit, the first channel portion (19) having an outlet opening in the inlet
chamber (20) and the second channel portion (21) having an inlet
opening (22) in the inlet chamber (20).

3. A device accordingtoclaim 2, characterized in thatthe
elastical element is formed by two co-operating elastical and annular
components (30) and (31) surrounding the shaft, in which the composed
unit is resiliently suspended in the casing (3), and which sealingly bear
against a stationary part connected to the casing and against a non-
rotatable annular part connected to the composed unit, the non-rotatable

annular part extending between these components.

4. A device accordingtoclaim 3, characterized in thatthe

second channel portion (21) is arranged in the non-rotatable annular part,
which is connected to the composed unit.

5. A device accordingtoclaim3or4, characterized in thatthe
non-rotatable annular part, which is connected to the composed unit

extends essentially radially between the two elastical annular components
(30) and (31).
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6. A device according to any one of the preceding claims, charac-
terized in thatthe liquid consists of oil.

7. A device according to any one of the preceding claims, charac-

terized in that said member consists of a liquid gap sealing device.

8. A device according to any one of the preceding claims, charac-
terized in that said member consists of a cooling device, said flow

passages consisting of channels (38) for a cooling liquid.
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AMENDED CLAIMS
[rgcgived by the International Bureau on 10 November 1998 (10.11.98);
original claims 3 and 5 amended; remaining claims unchanged (1 page)]

and which extends through a non-rotatable part in the composed

unit, and which has an outlet opening (24) in said flow passage (13).

2. A device accordingtoclam 1, characterized in aninlet
chamber (20), which is formed in the stationary casing (3) and sealed off
by means of the elastical element (10), which is annular and surrounds
the rotational axis, between a part which is connected to the casing (3)
and a part, which is connected to a non-rotatable part of the composed
unit, the first channel portion (19) having an outlet opening in the inlet
chamber (20) and the second channel portion (21) having an inlet
opening (22) in the inlet chamber (20).

3. Adevice accordingtoclaim2, characterized in thatthe
elastical element is formed by two co-operating elastical and annular
components (30,31) surrounding the shaft, in which the composed unit is
resiliently suspended in the casing (3), and which sealingly bear against a
stationary part connected to the casing and against a non-rotatable
annular part connected to the composed unit, the non-rotatable annular

part extending between these components.

4. A device accordingtoclaim 3, characterized in thatthe

second channel portion (21) is arranged in the non-rotatable annular part,

which is connected to the composed unit.

5. Adevice accordingtoclaim3or4, characterized in thatthe
non-rotatable annular part, which is connected to the composed unit

extends essentially radially between the two elastical annular components
(30, 31).

AMENDED SHEET (ARTICLE 19)
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