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Description

AREA OF INVENTION

[0001] The present invention refers to a centrifugal
separator comprising, a centrifugal rotor, a rotatable spin-
dle, rotatable around an axis, to which said centrifugal
rotor is fixedly attached, a stationary frame member, at
least one bearing journaling said spindle in said station-
ary frame member, a support device which comprises a
bearing holder, directly supporting said bearing.

BACKGROUND OF INVENTION

[0002] Conventional spindle support devices for cen-
trifugal separators are mainly of two different kinds,
namely support devices, in which helical springs apply a
force to oscillation-dampening friction buffers, and sup-
port devices, which are constructed by resilient rubber
elements producing a dampening effect by inner friction.
[0003] Such known support devices comprise many
components, which make them complicated and expen-
sive. The dampening properties of the friction buffers as
well as of the rubber elements are difficult to calculate.
On the friction dampening surfaces coatings (coke) are
formed, which change the dampening properties and re-
sult in a great risk for jamming. In the friction buffers,
wearing particles are formed, which reduce the lifetime
of the support device. The conduct of heat is insufficient
in these known support devices, since rubber has a low
heat conductivity and the friction surfaces of the friction
buffers deteriorate the conduct of heat.
[0004] WO8001248 discloses an example of such sup-
port device for centrifugal separator.
[0005] WO89/10794 discloses an example of such a
known support device for a centrifugal separator having
a centrifuge rotor which is rotatable in a frame member
by means of a bearing member. The support device com-
prises a number of support members extending radially
outwardly from the bearing member and which each en-
closes a helical spring element. Consequently, these
support members are arranged to permit relative radial
movements between the centrifuge rotor and the frame
member by being compressed in a respective space of
the frame member. The helical spring elements thereby
act on a piston movable in the space and abutting the
outer wall of a bearing housing. By means of the spring
constant of the helical spring elements, a certain stiffness
of the known support device is obtained, which together
with the resiliency of, for instance, the rotor spindle, de-
termines the critical number of revolutions of the centri-
fuge rotor. In centrifugal separators, the helical springs
of this type have to be dimensioned to the frequently very
high stresses and fatigue risks to which they are subject-
ed.
[0006] WO99/46052 discloses a known support device
similar to the one described in WO89/10794. The helical
spring elements are embedded in resilient rubber in sev-

eral different embodiments.
[0007] The dampening of the radial movements is ob-
tained by means of the friction which arises between the
piston and its contact surfaces, in particular the outer wall
of the bearing housing. The friction which arises, results
in addition to the dampening of the relative movements,
also in the generation of heat. Such a heat generation is
not desirable and forces the bearing to operate at a rel-
atively high temperature, which reduces the lifetime of
the bearing. Another problem is that the arrangement of
moving pistons is rather space requiring. Such a space
may be difficult to provide for the support device in a
centrifugal separator, in particular outside the so-called
neck bearing. In addition, these known support devices
have a rather complicated construction, which of course
makes the manufacture and the mounting labour de-
manding and expensive. In addition, it is difficult to con-
duct heat away from the bearing member.

DISCLOSURE OF INVENTION

[0008] The object of the present invention is to provide
a centrifugal separator including a support device, which
from a construction point of view is less complicated than
the support devices known up to now and by which the
problems mentioned above may be remedied. Further
aspects of the invention are apparent from the dependent
claims and the description.
[0009] This object is obtained by the centrifugal sepa-
rator as defined in the appended claims.
[0010] In comparison with previously known, similar
support devices, a support device designed in this man-
ner is space saving. Furthermore the elastic character-
istics is evenly distributed around the circumference of
the spindle
[0011] Said elastic support member may have a ring-
formed central part which ring-formed surface is free from
contact with said bearing holder and said stationary
frame member.
[0012] Said inner ring-formed part of said elastic sup-
port member may be fitted in a ring-formed radially inner
space in said bearing holder, and said outer ring-formed
part of said elastic support member is fitted in a ring-
formed outer space in said stationary frame member.
[0013] The inner ring-formed part of said elastic sup-
port member is fitted with a ring-formed inner plate on an
axially upper and a lower ring-formed surface respective-
ly of said inner ring-formed part, and the outer ring-formed
part of said elastic support member is fitted with a ring-
formed plate on an axially upper and a lower ring-formed
surface respectively of the outer part of said elastic sup-
port member.
[0014] Said ring-formed inner plates and said ring-
formed outer plates may be made of a metallic material.
[0015] Said ring-formed inner plates and said ring-
formed outer plates may be vulcanized onto said elastic
support member.
[0016] Said ring-formed inner plates and said ring-
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formed outer plates may be glued onto said elastic sup-
port member.
[0017] Said elastic support member may be made of
rubber.
[0018] Said stationary frame member may comprise a
ring-formed outer cover attached by screws to said frame
member, said ring-formed outer cover together with said
frame member defining said ring-formed outer space.
[0019] Said bearing holder may comprise a ring-
formed inner cover attached by screws to said bearing
holder, said ring-formed inner cover partly defining said
ring-formed inner space.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The present invention is now to be explained
by means of different embodiments described as exam-
ples and with reference to the drawings attached, in which

Fig 1 discloses schematically a side view of parts of
a centrifugal separator having a support device ac-
cording to the invention.

Fig 2 discloses a radial section through the support
device according to the invention.

DETAILED DESCRIPTION OF DIFFERENT EMBODI-
MENTS

[0021] Fig 1 discloses schematically parts of a centrif-
ugal separator having a vertical spindle 1, which is jour-
nalled in a lower bearing 2 and an upper bearing 3. The
lower bearing 2 is most often arranged to absorb essen-
tially radial forces acting on the spindle 1 and the upper
bearing 3 is most often arranged to absorb essentially
radial and axial forces acting on the spindle 1. The spindle
1 carries at its upper end above the upper bearing 3 a
centrifuge rotor 4. The spindle 1 and the centrifuge rotor
4 are rotatable about an axis x of rotation and driven in
the example disclosed by a motor (not shown) via a screw
gear 5, but may of course instead be belt driven or direct
driven by a motor acting directly on the spindle.
[0022] In the example disclosed in fig. 2, the upper
bearing 3 is supported by means of a support device 6
which comprises a bearing holder 9 directly supporting
the outer bearing ring 3a and a substantially stationary
frame member 7. The bearing holder 9 is connected to
the stationary frame member 7 by a ring-formed elastic
support member 8. The ring-formed elastic support mem-
ber 8 has an inner ring-formed part 8a connected to said
bearing holder 9 and an outer ring-formed part 8b con-
nected to said stationary frame member 7 thereby form-
ing an elastic connection between said bearing holder 9
and said frame member. The elastic support member 8
may be made of rubber or any elastic material with suit-
able characteristics.
[0023] The stationary frame member 7 comprises a
ring-formed outer cover 7a which may be a separate com-

ponent attached by screws to the frame member 7, or
may be a part of said frame member 7. Together they
define a ring-formed radially outer space 7b open radially
inwardly. The bearing holder 9 comprises a ring-formed
inner cover 9a which may be a separate component at-
tached by screws to the bearing holder 9, or may be a
part of said bearing holder 9. Together they define a ring-
formed radially inner space 9b open radially outwardly.
[0024] The inner ring-formed part 8a of the elastic sup-
port member 8 is fitted in said ring-formed inner space
9b in the bearing holder 9 and the outer ring-formed part
8b of said elastic support member 8 is fitted in said outer
space 7b in the frame member 7.
[0025] A ring-formed center part 8c of said elastic sup-
port member 8 is positioned radially between said inner
space 9b and said outer space 7b forming a zone of the
elastic support member 8, which ring-formed surface is
free from contact with said bearing holder 9 and said
stationary frame member 7. The bearing holder 9 and
the frame member 7 thus do not have any metallic contact
with each other. The support device 6 is thereby arranged
to permit a limited pivoting movement of the spindle 1,
and details connected thereto, such as the centrifuge ro-
tor 4, and the upper bearing 3 in relation to the frame
member 7. To further enhance the functionality of the
support device 6, the elastic support member 8 is, as is
shown in fig. 2, fitted with a ring-formed inner plate 10 on
an axially upper and a lower ring-formed surface respec-
tively of said inner ring-formed part 8a of the elastic sup-
port member 8, and a ring-formed outer plate 11 on an
axially upper and a lower ring-formed surface respective-
ly of the outer ring-formed part 8b of said elastic support
member 8. The inner and outer plates 10, 11 are prefer-
ably of metal and vulcanized or glued onto the elastic
support member 8 to form a complete elastic buffer.
[0026] Without the inner and outer plates 10, 11, the
elastic support member 8 would wear a lot because of a
lot of relative movement between the elastic support
member 8 and the frame member 7 when the centrifuge
rotor 4 creates dynamic forces to the elastic support
member 8.

Claims

1. A centrifugal separator comprising, a centrifugal ro-
tor (4), a rotatable spindle (1), rotatable around an
axis, to which said centrifugal rotor (4) is fixedly at-
tached, a stationary frame member (7), at least one
bearing (3) journaling said spindle (1) in said station-
ary frame member (7), a support device (6) which
comprises a bearing holder (9), directly supporting
said bearing (3), which bearing holder (9) is connect-
ed to the stationary frame member (7) by a ring-
formed elastic support member (8) having an inner
ring-formed part (8a) connected to said bearing hold-
er (9) and an outer ring-formed part (8b) connected
to said stationary frame member (7) thereby forming
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an elastic connection between said bearing holder
(9) and said frame member (7) characterized in that
the inner ring-formed part (8a) of said elastic support
member (8) is fitted with a ring-formed inner plate
(10) on an axially upper and a lower ring-formed sur-
face respectively of said inner ring-formed part (8a),
and the outer ring-formed part (8b) of said elastic
support member (8) is fitted with a ring-formed plate
(11) on an axially upper and a lower ring-formed sur-
face respectively of the outer part (8b) of said elastic
support member (8).

2. A centrifugal separator according to claim 1, wherein
said elastic support member (8) has a ring-formed
central part (8c) which ring-formed surface is free
from contact with said bearing holder (9) and said
stationary frame member (7).

3. A centrifugal separator according to one of claims 1
or 2, wherein said inner ring-formed part (8a) of said
elastic support member (8) is fitted in a ring-formed
radially inner space (9b) in said bearing holder (9),
and said outer ring-formed part (8b) of said elastic
support member (8) is fitted in a ring-formed radially
outer space (7b) in said stationary frame member (7).

4. A centrifugal separator according to claims1-3,
wherein said ring-formed inner plates (10) and said
ring-formed outer plates (11) are made of a metallic
material.

5. A centrifugal separator according to any one of the
preceding claims, wherein said ring-formed inner
plates (10) and said ring-formed outer plates (11)
are vulcanized onto said elastic support member (8).

6. A centrifugal separator according to any one of
claims 1-4, wherein said ring-formed inner plates
(10) and said ring-formed outer plates (11) are glued
onto said elastic support member (8).

7. A centrifugal separator according to any one of the
preceding claims, wherein said elastic support mem-
ber (8) is made of rubber.

8. A centrifugal separator according to any one of the
preceding claims, wherein said stationary frame
member (7) comprises a ring-formed outer cover
(7a) attached by screws to said frame member (7),
said ring-formed outer cover (7a) together with said
frame member defining said ring-formed outer space
(7b).

9. A centrifugal separator according to any one of
claims 1-7, wherein said bearing holder (9) compris-
es a ring-formed inner cover (9a) attached by screws
to said bearing holder (9), said ring-formed inner cov-
er (9a) together with said bearing holder (9) defining

said ring-formed inner space (9b).

Patentansprüche

1. Zentrifugalabscheider, der Folgendes umfasst: ei-
nen Zentrifugalrotor (4), eine drehbare Welle (1), die
um eine Achse drehbar ist, an welcher der Zentrifu-
galrotor (4) fest angebracht ist, ein unbewegliches
Rahmenelement (7), wenigstens ein Lager (3), das
die Welle (1) in dem unbeweglichen Rahmenele-
ment (7) dreht, eine Stützeinrichtung (6), die eine
Lagerhalterung (9) umfasst, die das Lager (3) unmit-
telbar trägt, wobei die Lagerhalterung (9) durch ein
ringförmiges elastisches Stützelement (8), das einen
inneren ringförmigen Teil (8a), der mit der Lagerhal-
terung (9) verbunden ist, und einen äußeren ringför-
migen Teil (8b), der mit dem unbeweglichen Rah-
menelement (7) verbunden ist, aufweist, mit dem un-
beweglichen Rahmenelement (7) verbunden ist, wo-
durch eine elastische Verbindung zwischen der La-
gerhalterung (9) und dem Rahmenelement (7) ge-
bildet wird, dadurch gekennzeichnet, dass der in-
nere ringförmige Teil (8a) des elastischen Stützele-
ments (8) jeweils auf einer in Axialrichtung oberen
beziehungsweise unteren ringförmigen Fläche des
inneren ringförmigen Teils (8a) mit einer ringförmi-
gen inneren Platte (10) ausgerüstet ist und der äu-
ßere ringförmige Teil (8b) des elastischen Stützele-
ments (8) jeweils auf einer in Axialrichtung oberen
beziehungsweise unteren ringförmigen Fläche des
äußeren ringförmigen Teils (8b) des elastischen
Stützelements (8) mit einer ringförmigen Platte (11)
ausgerüstet ist.

2. Zentrifugalabscheider nach Anspruch 1, wobei das
elastische Stützelement (8) einen ringförmigen mit-
tigen Teil (8c) aufweist, wobei die ringförmige Fläche
frei von einer Berührung mit der Lagerhalterung (9)
und dem unbeweglichen Rahmenelement (7) ist.

3. Zentrifugalabscheider nach Anspruch 1 oder 2, wo-
bei der innere ringförmige Teil (8a) des elastischen
Stützelements (8) in einem ringförmigen in Radial-
richtung inneren Raum (9b) in der Lagerhalterung
(9) eingepasst ist und der äußere ringförmige Teil
(8b) des elastischen Stützelements (8) in einem ring-
förmigen in Radialrichtung äußeren Raum (7b) in
dem unbeweglichen Rahmenelement (7) einge-
passt ist.

4. Zentrifugalabscheider nach einem der Ansprüche 1
bis 3, wobei die ringförmigen inneren Platten (10)
und die ringförmigen äußeren Platten (11) aus einem
metallischen Werkstoff hergestellt sind.

5. Zentrifugalabscheider nach einem der vorhergehen-
den Ansprüche, wobei die ringförmigen inneren Plat-
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ten (10) und die ringförmigen äußeren Platten (11)
auf das elastische Stützelement (8) vulkanisiert sind.

6. Zentrifugalabscheider nach einem der Ansprüche 1
bis 4, wobei die ringförmigen inneren Platten (10)
und die ringförmigen äußeren Platten (11) auf das
elastische Stützelement (8) geklebt sind.

7. Zentrifugalabscheider nach einem der vorhergehen-
den Ansprüche, wobei das elastische Stützelement
(8) aus Gummi hergestellt ist.

8. Zentrifugalabscheider nach einem der vorhergehen-
den Ansprüche, wobei das unbewegliche Rahmen-
element (7) eine ringförmige äußere Abdeckung (7a)
umfasst, die durch Schrauben an dem Rahmenele-
ment (7) befestigt ist, wobei die ringförmige äußere
Abdeckung (7a) zusammen mit dem Rahmenele-
ment den ringförmigen äußeren Raum (7b) definiert.

9. Zentrifugalabscheider nach einem der Ansprüche 1
bis 7, wobei die Lagerhalterung (9) eine ringförmige
innere Abdeckung (9a) umfasst, die durch Schrau-
ben an der Lagerhalterung (9) befestigt ist, wobei
die ringförmige innere Abdeckung (9a) zusammen
mit der Lagerhalterung (9) den ringförmigen inneren
Raum (9b) definiert.

Revendications

1. Séparateur centrifuge, comprenant : un rotor centri-
fuge (4), une broche rotative (1) pouvant tourner
autour d’un axe, sur laquelle ledit rotor centrifuge (4)
est fermement fixé, un élément de cadre stationnaire
(7), au moins un palier (3) faisant tourner ladite bro-
che (1) dans ledit élément de cadre stationnaire (7),
un dispositif de support (6) comprenant un porte-
palier (9) supportant directement ledit palier (3), ledit
porte-palier (9) étant connecté à l’élément de cadre
stationnaire (7) par un élément de support élastique
de forme annulaire (8) comportant une partie interne
de forme annulaire (8a) connectée audit porte-palier
(9) et une partie de forme annulaire externe (8b) con-
nectée audit élément de cadre stationnaire (7), éta-
blissant ainsi une connexion élastique entre ledit por-
te-palier (9) et ledit élément de cadre (7), caracté-
risé en ce que la partie interne de forme annulaire
(8a) dudit élément de support élastique (8) étant
équipée d’une plaque interne de forme annulaire
(10), respectivement sur une surface de forme an-
nulaire axialement supérieure et inférieure de ladite
partie interne de forme annulaire (8a), ladite partie
externe de forme annulaire (8b) dudit élément de
support élastique (8) étant équipée d’une plaque de
forme annulaire (11), respectivement sur une surfa-
ce de forme annulaire axialement supérieure et in-
férieure de la partie externe (8b) dudit élément de

support élastique (8).

2. Séparateur centrifuge selon la revendication 1, dans
lequel ledit élément de support élastique (8) com-
porte une partie centrale de forme annulaire (8c),
ladite surface de forme annulaire n’étant pas en con-
tact avec ledit porte-palier (9) et ledit élément de ca-
dre stationnaire (7).

3. Séparateur centrifuge selon l’une des revendica-
tions 1 ou 2, dans lequel ladite partie interne de forme
annulaire (8a) dudit élément de support élastique (8)
est ajustée dans un espace radialement interne de
forme annulaire (9b) dans ledit porte-palier (9), ladite
partie externe de forme annulaire (8b) dudit élément
de support élastique (8) étant ajustée dans un es-
pace radialement externe de forme annulaire (7b)
dans ledit élément de cadre stationnaire (7).

4. Séparateur centrifuge selon les revendications 1 à
3, dans lequel lesdites plaques internes de forme
annulaire (10) et lesdites plaques externes de forme
annulaire (11) sont en un matériau métallique.

5. Séparateur centrifuge selon l’une quelconque des
revendications précédentes, dans lequel lesdites
plaques internes de forme annulaire (10) et lesdites
plaques externes de forme annulaire (11) sont vul-
canisées sur ledit élément de support élastique (8).

6. Séparateur centrifuge selon l’une quelconque des
revendications 1 à 4, dans lequel lesdites plaques
internes de forme annulaire (10) et lesdites plaques
externes de forme annulaire (11) sont collées sur
ledit élément de support élastique (8).

7. Séparateur centrifuge selon l’une quelconque des
revendications précédentes, dans lequel ledit élé-
ment de support élastique (8) est en de caoutchouc.

8. Séparateur centrifuge selon l’une quelconque des
revendications précédentes, dans lequel ledit élé-
ment de cadre stationnaire (7) comprend une cou-
verture externe de forme annulaire (7a) fixée par des
vis sur ledit élément de cadre (7), ladite couverture
externe de forme annulaire (7a) et ledit élément de
cadre définissant ensemble ledit espace externe de
forme annulaire (7b).

9. Séparateur centrifuge selon l’une quelconque des
revendications 1 à 7, dans lequel ledit porte-palier
(9) comprend une couverture interne de forme an-
nulaire (9a) fixée par des vis sur ledit porte-palier
(9), ladite couverture interne de forme annulaire (9a)
définissant ensemble avec ledit porte-palier (9) ledit
espace interne de forme annulaire (9b).
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