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Description

TECHNICAL FIELD

[0001] The present invention relates to a rotation
processing apparatus such as a centrifugal separator etc.

BACKGROUND ART

[0002] A decanter type centrifugal separator, for ex-
ample disclosed in Patent Literature 1 listed below is a
rotation processing apparatus which performs a separa-
tion operation by applying a centrifuge force to a solution
to be processed. The centrifuge separator has a bowl
serving as a rotatable body and a screw conveyer, which
are disposed in a casing, and a drive mechanism (e.g.,
a drive motor) for rotating the bowl which is disposed
outside of the casing. A power from the drive motor is
transmitted to the screw conveyer via a gear box serving
as a differential rate generator, and the screw conveyer
rotates with a differential rate relative to the rotation rate
of the bowl. A shaft serving as a rotary shaft for the bowl
is rotatably supported to a connection portion extending
through an opening of the casing. In this configuration,
the power from the drive motor is transmitted to an end
of the shaft extending to out of the casing. The connection
portion includes a bearing mechanism such as a bearing
and a sealing mechanism such as a gland packing.
[0003] The casing has a hermetic sealing structure so
that any impurities are not added. In particular, in case
that an object to be processed involves chemicals, foods,
or the like, the hermetic in the casing as possible must
be maintained in order to prevent the addition of the im-
purities into the casing and/or the leakage of the chem-
icals etc. from the casing. For this purpose, a mechanical
seal with the improved sealing property is reported also
in Japanese Patent Laid-Open No. 2012-7634
(JP2012007634 A= Patent Literature 1). The mechanical
seal reported in Patent Literature 1 may be applied to a
gear box. On the other hand, as a sealing mechanism
which seals a gap between the opening of the casing and
the connection portion, a planer ring-shaped sealing
member made of any resin material is generally used.
An inner circumferential region (clamped portion) of the
sealing member is clamped by the clamping means
(compression means) of the connection portion, while an
outer circumferential region (clamped portion) is clamped
by the clamping means (compression means) of the cas-
ing. The clamping means is required to clamp the sealing
member at the required pressure depending on an inter-
nal pressure of the casing. In general, the clamping
means has a structure to fasten for example by a bolt or
screw mechanism and a bolt or the like is fastened at the
required torque.

SUMMARY OF INVENTION

Problems to be solved by the Invention

[0004] However, there is a problem that the sealing
member which seals the gap between the opening of the
casing and the connection portion does not always have
a sufficient sealing property. In particular, the leakage
due to withstand pressure failure may occur in operation-
al condition under which the pressure is set to be high
(for example, equal to or greater than 0.6 MPa). Further-
more, in an apparatus with a rotatable body, since the
rotatable body moves eccentrically relative to a casing
during rotating, the clamping means for compressing the
clamped portion of the sealing member may be loosened,
resulting in the degradation of the sealing property. For
the vertical decanter such as disclosed in the Patent Lit-
erature 1, since the bowl serving as the rotatable body
is suspendedly supported, any shakes (vibrations) which
occurs during its rotational movement is likely to cause
the degradation of the sealing property.
[0005] Moreover, the conventional sealing member
has problems that the higher surface pressure on the
surface to be clamped is required, thus a higher clamping
torque is required to clamp the bolt or the like. In the case
of the surface pressure on the surface to be clamped is
higher, the mounting failure of the sealing means and
loosening the bolt etc. are likely to occur, and mounting
the sealing member on the apparatus is not easy.
[0006] The present invention is made to solve the prob-
lems described simply as examples, the object of the
invention is to provide a technique which can improve
the sealing property of a ring-shaped sealing member
when a gap between an opening of a casing serving as
a pressure vessel and a connection portion of a rotation
processing mechanism which extends through the open-
ing is sealed by means of the sealing member.
[0007] Another object of the present invention is to pro-
vide a technique which can suppress the degradation of
the sealing property of the sealing member due to the
rotational movement of the rotatable body.
[0008] The still another object of the present invention
is to provide a technique which facilitates to mount the
sealing member on the apparatus.

Means for Solving the Problems

[0009]

(1) A rotation processing apparatus according to the
present invention comprises: a casing serving as a
pressure vessel; a rotation processing mechanism
including a rotatable body rotating in the casing, a
drive unit which is disposed outside of the casing
and rotates the rotatable body, and a connection por-
tion which extends through an opening of the casing
and connects the rotatable body and the drive unit;
and a ring-shaped sealing member for sealing a gap
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between the opening of the casing and the connec-
tion portion disposed in the opening. The rotation
processing apparatus is characterized in that the
sealing member has a three-layer structure in which
a layer of a fluorine-base resin material, a layer of a
rubber-base resin material and a base fabric of a
nylon-base material are deposited in that order from
a side that is in contact with an internal atmosphere
within the casing, and a cross sectional shape of the
sealing member has a convexly curved center por-
tion disposed in the gap between the casing and the
connection portion and clamped portions on both
sides of the central portion, each of the clamped por-
tions has at least two ridges to be clamped by clamp-
ing means of the casing and clamping means of the
connection portion.
(2) The at least two ridges are formed on both up-
perside and underside surfaces of the sealing mem-
ber.
(3) The opening is formed on an upper portion of the
casing, the rotatable body is suspendedly supported
by the connection portion.
(4) The rotatable body includes a rotation bowl for
separating a solid and a liquid by the action of cen-
trifugal force and a screw conveyer, and the rotation
processing apparatus is a decanter type centrifugal
separator.

Advantageous Effects of Invention

[0010] The rotation processing apparatus of the
present invention employs the sealing member which has
a three-layer structure in which a layer of a fluorine-base
resin material, a layer of a rubber-base resin material and
a base fabric of a nylon-base material are deposited in
that order from a side that is in contact with an internal
atmosphere within the casing and the cross sectional
shape of the sealing member is designed to have a con-
vexly curved center portion and the opposing portions on
both side of the central portion. Each of opposing portions
has at least two ridges to be clamped by clamping means
of both of the casing and the connection portion. This
allows the sealing property if the opening of the casing
in which the connection portion of the rotation processing
mechanism is disposed to be improved, as well as allows
to suppress the degradation of the sealing property due
to any shakes (vibrations) which may occur during the
rotational movement of the rotatable body.
[0011] Therefore, the rotation processing apparatus
according to the present invention can be applied to a
chemical-, food-, or biological-related technical field in
which it is desired to avoid the addition of impurities. The
rotation processing apparatus also can be adapted to the
operational condition under which the pressure within the
casing is set to be high, and allows to realize the safe
operation in which the leakage of the contents is sup-
pressed.
[0012] Furthermore, the rotation processing apparatus

according to the present invention can be reduced the
surface pressure at the clamped portions compressed
by the clamping means because the sealing member with
the previously described configuration is employed. This
reduces the occurrence of the mounting failure of the
sealing member and looseness of the bolt etc. of the
clamping means, and facilitates to mount the sealing
member on the apparatus. Moreover, the diameter of the
sealing member can be lessened, resulting to facilitate
to mounting the sealing member on the apparatus.

BRIEF DESCRIPTION OF DRAWINGS

[0013]

Fig. 1 shows the configuration of a decanter accord-
ing to a preferred embodiment of the present inven-
tion,
Fig. 2 shows a mounting position for a sealing mem-
ber employed in the decanter in Fig. 1,
Fig. 3 is a perspective view of the sealing member
Fig. 4 is a cross sectional view of the sealing mem-
ber,
Fig. 5 schematically illustrates the sealing member,
which is clamped, and
Fig. 6 shows results of examples to confirm the effect
of the present invention.

MODES FOR CARRYING OUT THE INVENTION

[0014] As a rotation processing apparatus according
to the preferred embodiment of the present invention, an
exemplary decanter type centrifuge separator will be de-
scribed. It should be noted, however, that the technical
scope of this invention should not be interpreted without
any limitation through the embodiment described below.
[0015] Fig. 1 shows the whole structure of a centrifuge
separator according to the present embodiment. A ver-
tical decanter 1 is illustrated as an example of the cen-
trifuge separator. The decanter 1 comprises a bowl 2
serving as a rotatable body. The bowl 2 is a generally
cylindrical rotatable body into which a solution to be proc-
essed is supplied, and the centrifuge force to separate a
solid from the liquid is applied to the solution to be proc-
essed. The bowl 2 is disposed within a casing 3 serving
as an exterior casing and configured to be rotatable about
a vertical axis by means of a drive motor 31 as a drive
unit which is disposed outside of the casing 3.
[0016] A disk member 21 referred to as a front hub is
disposed on an upper portion of the bowl 2 and an outlet
(separated liquids outlet) 21a through which separated
liquids are discharged is formed on the disk member 21.
On the other hand, on a lower portion of the bowl 2, an
outlet (solids outlet) 22 is formed through which the sep-
arated solids are discharged. Also, a shaft 21b serving
as a rotary shaft for the bowl 2 is rotatably supported to
a connection portion 21 c extending through the opening
at the upper portion of the casing 3. In this configuration,
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a power from drive motor 31 is transmitted to an end of
the shaft 21b extending to out of the casing 3. A bearing
mechanism 21d such as a bearing and a rotary shaft
sealing mechanism 21e such as a gland packing are dis-
posed within the connection portion 21c. The driving
force from the drive motor 31 is transmitted, for example
via an endless rotary belt 33 crosslinked to a pulley 32,
to a pulley 34 on the side of the bowl 2. However, the
driving force transmission scheme is not limited to this
configuration. In this embodiment, a rotation processing
mechanism is comprised of the bowl 2, the connection
portion 21c and the drive motor 31, however, the mech-
anism is not limited to these structures.
[0017] A screw conveyer 4 for conveying the solids to
the solids outlet 22 is disposed within the bowl 2. The
screw conveyer 4 rotates with a differential rate relative
to the rotation rate of the bowl 2 and conveys the solids
to the solids outlet 22 by a spirally formed screw vane
41. Thus, the bowl 2 and the screw conveyer 4 are con-
nected to a gear box 5 serving as a differential rate gen-
erator, and once the bowl 2 is rotated by means of the
drive motor 31, its rotation rate is changed through the
gear box 5, thereby the screw conveyer 4 rotates with
the differential rate relative to the rotation rate of the bowl
2. On the other hand, the solution to be processed is
continuously supplied into the bowl 2 through the supply
nozzle 23, thereby the separated liquids after the solids
have been separated are discharged (so called, over-
flowed) out of the outlet 21a. The separated liquids dis-
charged out of the bowl 2 are supplied to a gutter-like
liquid receiving portion 35 disposed on the inner circum-
ferential surface of the casing 3, and subsequently dis-
charged, through the discharge nozzle 36 in communi-
cation with the liquid receiving portion 35, to outside of
the apparatus.
[0018] The lower side of the bowl 2 and the screw con-
veyer 4 is open and a tip 23a of the supply nozzle 23 is
inserted through the opening with the supply nozzle 23
being not contact with the rotating bowl 2 and screw con-
veyer 4. Once the solution to be processed is supplied
to a cavity (buffer) formed within the screw conveyer 4,
the solution to be processed is fed within the bowl 2
through the liquid discharging port 42 formed on a trunk
of the screw conveyer 4 by the action of the centrifuge
force. In addition, the tip 23a of the supply nozzle 23 is
formed in a double-tube configuration and the outer tube
is communication with a rinse liquid supply nozzle 24.
The rinse liquids can be supplied into the bowl 2 in order
to wash away the separated solids, for example. How-
ever, the rinse liquids may not be necessarily required.
[0019] As previously described, the screw conveyer 4
rotates with the differential rate relative to the rotation
rate of the bowl 2. The phrase "rotating with the differen-
tial rate relative to the rotation rate of the bowl 2" involves
not only rotating slower than the rotation rate of the bowl
2, but also rotating higher than that of the bowl 2. The
method for generating such differential rate includes de-
signing a gear ratio of the gear box 5 to generate the

desired differential rate, disposing a back drive motor to
apply a braking torque to the screw conveyer 4, for ex-
ample. The decanter 1 illustrated in Fig. 1 generates the
differential rate only by the gear ratio of the gear box 5
without using the back drive motor. The gear box 5 is
known for example as disclosed the Patent Literature 1
etc., and accordingly will not be described herein in detail.
[0020] Now, a sealing member according to the
present embodiment will be described with reference to
Figs. 2 to 5. Fig. 2 is an enlarged view of a position where
the sealing member is disposed ("A" in Fig. 1). Fig. 3 is
a perspective view of the sealing member and Fig. 4 is
a cross sectional view of the sealing member. Fig. 5 sche-
matically illustrates the sealing member, which is
clamped.
[0021] As shown in Fig. 2, a sealing member 6 is dis-
posed so as to seal a gap 100 between the casing 3 and
the connection portion 21c. The gap 100 is for example
around about 100 mm. More particularly, the sealing
member 6 is disposed so as to fill the gap 100 between
the casing 3 and the connection portion 21c. An inner
circumferential region (clamped portion) of the sealing
member 6 is entirely fixed by the clamping means of the
connection portion 21 c, while an outer circumferential
region (clamped portion) is entirely fixed by the clamping
means of the casing 3. Fig. 2 shows an exemplary con-
figuration of the clamping means in which the sealing
member 6 is sandwiched by rigid members (e.g. metal
ring members) 60 and 61, and the tightening pressure is
applied by tightening members 62 and 63 such as a bolt,
a screw etc. to compress the sealing member 6. As an
example, each of 6 bolts exerts the tightening torque of
8.6 Nm as the tightening pressure, but the tightening
pressure may be varied depending on materials of the
sealing member 6 and the operational condition of the
apparatus.
[0022] With regard to its shape etc. of the sealing mem-
ber 6 will be described in more detail. As shown in Fig.
3, the sealing member 6 has a circular ring shape. The
sealing member 6 may be properly dimensioned depend-
ing on the size of the apparatus on which the member 6
is mounted. As an example, the sealing member 6 may
have an inner diameter of about 290 mm, an outer diam-
eter of about 350 mm and a thickness of about 6 mm.
Furthermore, the shape is not limited to the circle and
the various shapes such as a rectangle and an elliptic
may be employed. That is, depending on the shape of
the opening of the casing 3 and/or the connection portion
21c, the shape of the sealing member 6 may properly
defined.
[0023] With regard to a cross sectional shape of the
sealing member 6 (taken along line B-B of Fig. 3), as
shown in Fig. 4, an upwardly curved convex portion 64
is formed in the center of the sealing member 6. Regions
(clamped portion) 65 and 66, which are clamped respec-
tively by the clamping means of the casing 3 and the
clamping means of the connection portion 21, are re-
spectively formed on both sides of the central convex
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portion (i.e., both the inner and outer circumferential
sides). The central convex portion 64 of the sealing mem-
ber 6 is disposed in a gap between the casing 3 and the
connection portion 21c. Thus, as rotating the bowl 2, even
if the connection portion 21c moves eccentrically due to
any shakes for example, the deformation of the convex
portion 64 can absorb the eccentric movement. As an
example, a radius (R) of the convex portion may be set
to be 6 mm on the outer circumferential side and 2 mm
on the inner circumferential side.
[0024] The regions 65 and 66 (clamped portions) on
opposing ends of the sealing member 6 have two ridges
65a, 65b and two ridges 66a, 66b, respectively. The ridg-
es 65a and 65b are separated from each other in a radial
direction and likewise the ridges 66a and 66b are sepa-
rated. Each of the ridges 65a, 65b, 66a and 66b are pref-
erably formed in a ring shape around the entire sealing
member 6 (see Fig. 3). Herein, the sealing member 6
comprising an incompressible elastic material generates
the repulsive force against the compression force and
the repulsive force is proportional to the contact area.
Therefore, in case that the clamped portions 65 and 66
are planer or substantially planer, since the compression
force due to tightening the fixing means is dispersed, the
higher tightening torque may be required in order to ob-
tain the required surface pressure. In case that the
clamped portion has a single ridge, the contact area with
the clamping means is smaller than the planer clamped
portion and the greater repulsive force is generated from
the lower compression force. Therefore, the greater seal-
ing property is obtained. However, with the single ridge,
since an interior (sealed side) and an exterior of the cas-
ing 3 are partitioned only by a line contact of the single
ridge, it is difficult to keep up with the displacement of
the mounting position which may be caused by any vi-
bration transmission and the rapid reduce the pressure
of the casing, and therefore the stable sealing property
cannot be obtained. In contrast, in the case that the re-
spective clamped portions has two ridges 65a, 65b and
66a, 66b, the contact area becomes much smaller and
the much greater repulsive force is generated. Therefore,
the greater sealing property can be obtained. In addition,
with two ridges on the both clamped portions, the spaces
between the ridges (valley-like portion) act as an inter-
mediate volume and therefore the sealed state can be
maintained even when the displacement of the mounting
position occurs. In other word, the two-ridge configuration
allows the sealed state to be maintained in a stable man-
ner. Furthermore, since the sealing member 6 can pro-
vide the greater sealing property at the lower compres-
sion force, the tightening torque can be set to be lower.
Moreover, it becomes possible to downsize of the sealing
member 6 (i.e., to set the width of the clamped portions
65 and 66 to be reduced). It is preferable to form two-
ridge configuration of 65a, 65b and 66a, 66b in view of,
for example the manufacturing cost of the sealing mem-
ber 6. However, more than two ridges may be employed.
[0025] The ridges 65a, 65b and 66a, 66b are preferably

formed on both upperside and underside surfaces of the
clamped portions 65 and 66, respectively. The height and
width of the ridges 65a, 65b and 66a, 66b are not partic-
ularly limited, but the height is preferably set to corre-
spond to the squeezing margins when being clamped.
In a preferable example, the height of the ridges 65a, 65b
and 66a, 66b (i.e., the squeezing margin L1) may be set
to 2 mm.
[0026] The sealing member 6 has a three-layer struc-
ture including a lower layer 67 made of a fluorine-base
resin, an intermediate layer 68 made of a rubber-base
resin, and a base fabric (i.e., upper layer) 69 made of a
nylon-base material. These members 67, 68 and 69 of
the three-layer structure are not preferably deposited
simply as three separated members. In a manufacturing
process of the sealing member 6, the members 67, 68
and 69 are preferably integrated such as by an adhesive
or welding. However, the adhering means is not limited
thereto.
[0027] In this embodiment, for example a poly-
tetrafluoroethylene (PTFE) etc. may be used for the flu-
orine-base resin. Since the lower layer 67 is also contact
with an internal atmosphere within the casing 3, the ma-
terial of the lower layer 67 is preferably selected from
materials which have the corrosion resistance to the in-
ternal atmosphere within the casing 3 (i.e., to objects to
be processed by the apparatus). For the rubber-base res-
in of the intermediate layer 68, for example a fluororubber
(preferably FKM such as VITON®), a nitrile butadiene
rubber (NBR) etc. may be used. For the nylon-base ma-
terial constituting the base fabric (cloth-like member) 69,
for example a nylon 6, a polypropylene etc. may be used.
[0028] The each thickness of the layers 67, 68 and 69
may be set adequately. As an example, the lower layer
67 made of the fluorine-base resin may be 0.8 mm thick,
the intermediate layer 68 made of the rubber-base resin
may be 3 mm thick, and the base fabric (i.e., the upper
layer) made of the nylon-base material may be 0.3 mm
thick.
[0029] On the other hand, each of clamping means
have planer opposing surfaces 60a and 61a which sand-
wich the clamped portions 65 and 66 respectively. The
surfaces 60a and 61b have preferably ridges 60b and
61b respectively, which engage the respective skirt por-
tions of the ridges 65b and 66b inner side of the sealing
member 6. Likewise the ridges 65b and 66b of the sealing
member 6, the ridges 60b and 61b of the respective
clamping means are also preferably formed entirely
around both of the inner circumference of the casing 3
and the outer circumference of the connection portion.
[0030] As schematically illustrated in Fig. 5, in the seal-
ing member 6 configured as described above, the metal
members 60 and 61 as clamping means sandwich the
opposing clamped portion 65 and 66 respectively and
further compress them at the predetermined tightening
torque by means of the fastening means (reference nu-
merals 62 and 63 in Fig. 2) such as the bolt etc. to deform
(squeeze) the respective two ridges 65a, 65b and 66a,
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66b of the clamped portions 65 and 66. Thus, the sealing
property which may withstand the intended pressure can
be achieved. In this manner, the sealing member 6 ac-
cording to this embodiment, since the respective two ridg-
es 65a, 65b and 66a, 66b with the heights corresponding
to the squeezing margins are contact with the respective
planer surfaces 60a and 61a of the clamping means and
deformed relative to the surfaces, the surface pressure
may be reduced accordingly. Fig. 5 schematically illus-
trates such deformation and the deformation is not nec-
essarily limited to the deformation as illustrated. Howev-
er, once the ridges and valleys are completely collapsed,
the space acting as the intermediate volume is eliminated
and it becomes impossible to deal with any displacement
of the mounting position. Moreover, since the clamping
means have the respective ridges 60b and 61b which
protrude to engage the respective skirt portions of the
ridges 65b and 66b inner side of the sealing member 6
so as to conform the sealing member 6, it is ensured that
the downsized sealing member 6 whose width becomes
smaller is certainly clamped, thereby ensuring the sealing
property.
[0031] As previously described, according to the de-
canter 1 consistent with the described embodiment, the
novel sealing member 6 is employed which has the three-
layer structure in which the lower layer 67 made of the
fluorine-base resin, the intermediate layer 68 made of
the rubber-base resin, and the base fabric (i.e., upper
layer) 69 made of the nylon-base material, and the cross
sectional shape of which has a convexly curved central
portion 64 and the opposing clamped portions 65 and 66
on both sides of the central portion, each of the clamped
portions having the respective two ridges 65a, 65b and
66a, 66b. Therefore, the whole contact area with the
clamped means is reduced and the required surface
pressure is ensured through less tightening pressures.
Therefore, the tight clamping can be realized. In addition,
the spaces between the ridges (valley-like portions) act
as the intermediate volume, thereby allowing to deal with
any displacement of the mounting position. As a result,
according to the sealing member 6 consistent with this
embodiment, it becomes possible to ensure and maintain
the sealed state between the connection portion 21c and
the casing 3. The inventors have confirmed that the long
term operation (over a year) may be achieved under the
high-pressure operation condition (the operation pres-
sure of 0.6 MPa).
[0032] Further, according to the described embodi-
ment, even if the bowl 2 moves eccentrically due to any
shakes (vibrations) which occur during the rotational
movement of the bowl 2, the central convex portions par-
ticularly can absorb such eccentric movement and the
clamped portions are tightly clamped, thereby the deg-
radation of the sealing property can be suppressed. The
eccentric movement is likely to occur in case that the
bowl 2 is suspendedly supported as the vertical decanter
1. Therefore, this embodiment is particularly effective in
the above configuration.

[0033] Still further, according to the described embod-
iment, the employment of the sealing member 6 in which
the three layers, i.e. the lower layer 67 made of the flu-
orine-base resin, the intermediate layer 68 made of the
rubber-base resin, and the base fabric (i.e., upper layer)
69 made of nylon-base material, are integrated can en-
hance the sealing property and facilitates to mount the
sealing member on the apparatus. In addition, the sealing
member 6 in the described configuration has an advan-
tage that the strength of the sealing member 6 can be
adjusted itself by selecting the material of the base fabric
69.
[0034] Still further, according to the described embod-
iment, since the sealing property can be ensured even if
the tightening torque is set to be lowered, the mounting
failure, looseness of the bolt etc. are not likely to occur,
and the mounting work on the apparatus becomes easier.

[Example]

[0035] Now, the results of the test which was per-
formed to confirm the effect of this invention are de-
scribed below.
[0036] The inventors confirmed the sealing properties
not only for a sealing member (a) as described above
the sealing member 6, and also for a sealing member (b)
with two ridges on only the upperside surface, a sealing
member (c) with two ridges, one on the upperside surface
and another on the underside surface, and a sealing
member (d) with two ridges on only the underside sur-
face, and the sealing member (e) with no ridge. Fig. 6
shows the all results for the sealing member (a) to (e).
[0037] Because of the reasons described previously,
the sealing member (a) had the good sealing property
based on the contact area (the sealing property: o), and
the leakage due to any displacement of the mounting
position by the vibrations etc. did not occur (the stability:
o). On the other hand, in the sealing member (c) with one
ridge for each of the upperside and underside surfaces,
the sealing property was good (o), while the leakage due
to the displacement of the mounting position was recog-
nized (the stability: 3). In the planer sealing member (e)
with no ridge and the sealing members (b) and (d) whose
either upperside or underside surface was planer, the
compression force was dispersed, since the contact area
was large, so that the required surface pressure was not
able to ensure at the same tightening torque as that of
the sealing member (a) (the sealing property: 3).
[0038] With consideration to the results, assume that
since the rubber is also viscoelastic, it deforms plastically
due to the stress-relaxation under pressure, and deforms
plastically due to the creep under deformation. Since the
plastic deformation causes the surface pressure to seal
the contacting portion to reduce, the plastic deformation
is desirably suppressed. For this end, any material and
shape that keep the initial surface pressure over long
time period are desirable.
[0039] The described sealing member (a) has the re-
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spective two ridges and the surface pressure for the seal-
ing applies on part of the clamped portion by compressing
the top portion of the ridges. Therefore, while maintaining
the sealed surface pressure, the whole tightening pres-
sure is set to be reduced. In addition, since the distortion
due to the deformation is transferred to the valley-like
portion of the ridges, the plastic deformation which may
cause disadvantages against the long term durability can
be reduced. On the other hand, in case that the single
ridge, since there is not the valley-like portion, the tight-
ening pressure increases and the plastic deformation be-
comes larger, thus it is not desirable in the durability.
Therefore, although the sealing members (b)-(d) with
ridges have each advantage, it is not superior to that of
the sealing member (a).
[0040] While the present invention has been described
in detail in conjunction with specific embodiments, it is
apparent to persons of ordinary knowledge in this tech-
nological field that various substitutions, modifications,
changes, and the like to the forms and details can be
made without departing from the spirit and scope of the
invention that are defined in the description of claims.
Therefore, the scope of the invention is not limited to the
above-described embodiments and the accompanying
drawings but defined by the claims.

DESCRIPTION OF REFERENCE NUMERALS

[0041] 1 decanter 2 bowl 21b shaft 21 c c connection
portion 3 casing 31 drive motor 4 screw conveyer 5 gear
box 6 sealing member 64 central convex portion 65
clamped portion 66 clamped portion 67 lower layer made
of a fluorine-base resin 68 intermediate layer made of a
rubber-base resin 69 base fabric (i.e., upper layer) 69
made of a nylon-base material 65a, 65b, 66a, 66b ridge

Claims

1. A rotation processing apparatus, comprising:

a casing (3) serving as a pressure vessel;
a rotation processing mechanism including a ro-
tatable body (4) rotating in the casing, a drive
unit which is disposed outside of the casing and
rotates the rotatable body, and a connection por-
tion which extends through an opening of the
casing and connects the rotatable body and the
drive unit; and
a ring-shaped sealing member (6) for sealing a
gap between the opening of the casing and the
connection portion disposed in the opening, the
rotation processing apparatus characterized in
that the sealing member has a three-layer struc-
ture in which a layer (67) of a fluorine-base resin
material, a layer of a rubber-base resin material
and a base fabric (69) of a nylon-base material
are deposited in that order from a side that is in

contact with an internal atmosphere within the
casing, and
a cross sectional shape of the sealing member
has a convexly curved center portion (64) dis-
posed in the gap between the casing and the
connection portion and clamped portions on
both sides of the central portion, each of the
clamped portions having at least two ridges (65,
65b; 66a, 66b) to be clamped by clamping
means of the casing and clamping means of the
connection portion.

2. The rotation processing apparatus according to
claim 1, characterized in that the at least two ridges
are formed on both upperside and underside surfac-
es of the sealing member.

3. The rotation processing apparatus according to
claim 1 or 2, characterized in that the opening is
formed on an upper portion of the casing, the rotat-
able body is suspendedly supported by the connec-
tion portion.

4. The rotation processing apparatus according to any
of claims 1 to 3, characterized in that the rotatable
body includes a rotation bowl for separating a solid
and a liquid by the action of centrifugal force and a
screw conveyer, and the rotation processing appa-
ratus is a decanter type centrifugal separator.

Patentansprüche

1. Vorrichtung zur rotierenden Verarbeitung, aufwei-
send:

einen als Druckbehälter dienenden Gehäuse
(3);
einen Mechanismus zur rotierenden Verarbei-
tung mit einem rotierbaren Körper (4), der in dem
Gehäuse rotiert, einer Antriebseinheit, die au-
ßerhalb des Gehäuses angeordnet ist und den
rotierbaren Körper rotiert, und einem Verbin-
dungsabschnitt, der sich durch eine Öffnung im
Gehäuse erstreckt und den rotierenden Körper
und die Antriebseinheit miteinander verbindet,
und
ein ringförmiges Dichtungselement (6) zum Ab-
dichten eines Spalts zwischen der Öffnung des
Gehäuses und dem in der Öffnung angeordne-
ten Verbindungsabschnitt, dadurch gekenn-
zeichnet, dass
das Dichtungselement eine dreischichtige
Struktur aufweist, wobei eine Schicht (67) aus
einem fluorbasierten Harzmaterial, eine Schicht
aus einem gummibasierten Harzmaterial und ei-
ne Grundstruktur (69) aus einem nylonbasierten
Material in dieser Reihenfolge von einer Seite,
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die mit einer internen Atmosphäre innerhalb des
Gehäuses in Kontakt ist, aufeinandergeschich-
tet sind, und
eine Querschnittsform des Dichtungselements
einen konvex gekrümmten mittigen Abschnitt
(64), der in dem Spalt zwischen dem Gehäuse
und dem Verbindungsabschnitt angeordnet ist,
sowie geklemmte Abschnitte auf beiden Seiten
des mittigen Abschnitts aufweist, wobei jeder
der geklemmten Abschnitte mindestens zwei
Erhöhungen (65, 65b; 66a, 66b) aufweist, die
mit einem Klemmmittel des Gehäuses und ei-
nem Klemmmittel des Verbindungsabschnitts
geklemmt sind.

2. Vorrichtung zur rotierenden Verarbeitung gemäß
Anspruch 1, dadurch gekennzeichnet, dass die
mindestens zwei Erhöhungen sowohl auf der Ober-
seite als auch auf der Unterseite des Dichtungsele-
ments ausgebildet sind.

3. Vorrichtung zur rotierenden Verarbeitung gemäß
Anspruch 1 oder 2, dadurch gekennzeichnet, dass
die Öffnung auf einer Oberseite des Gehäuses aus-
gebildet ist, und der rotierende Körper an dem Ver-
bindungsabschnitt hängend gelagert ist.

4. Vorrichtung zur rotierenden Verarbeitung gemäß ei-
nem der Ansprüche 1 bis 3, dadurch gekennzeich-
net, dass der rotierende Körper einen Rotationsbe-
hälter zum Trennen eines Feststoffs und einer Flüs-
sigkeit mittels Zentrifugalkraft, sowie eine Förder-
schraube aufweist, wobei die Vorrichtung zur rotie-
renden Verarbeitung ein Dekanter-Zentrifugalsepa-
rator ist.

Revendications

1. Dispositif de traitement en rotation, comprenant :

- un carter (3) servant de réservoir sous
pression ;
- un mécanisme de traitement en rotation com-
prenant un corps rotatif (4) tournant dans le car-
ter, une unité d’entraînement qui est disposée
à l’extérieur du carter et fait tourner le corps ro-
tatif, et une partie de liaison qui s’étend à travers
une ouverture du carter et relie le corps rotatif
et l’unité d’entraînement ; et
- un élément d’étanchéité en forme d’anneau (6)
destiné à rendre étanche un espace entre
l’ouverture du carter et la partie de liaison dis-
posée dans l’ouverture,

dispositif de traitement en rotation caractérisé en
ce que
l’élément d’étanchéité présente une structure à trois

couches dans laquelle une couche (67) d’un maté-
riau de résine à base de fluor, une couche d’un ma-
tériau de résine à base de caoutchouc et un tissu de
base (69) d’un matériau à base de nylon sont dépo-
sés dans cet ordre depuis un côté qui est en contact
avec une atmosphère intérieure dans le carter et
une forme en coupe transversale de l’élément
d’étanchéité présente une partie centrale courbée
de manière convexe (64) disposée dans l’espace
entre le carter et la partie de liaison et des parties
fixées des deux côtés de la partie centrale, chacune
des parties fixées présentant au moins deux saillies
(65, 65b ; 66a, 66b) qui doivent être fixées par le
moyen de fixation du carter et le moyen de fixation
de la partie de liaison.

2. Dispositif de traitement en rotation selon la revendi-
cation 1, caractérisé en ce qu’au moins deux
saillies sont formées sur les deux surfaces, supé-
rieure et inférieure, de l’élément d’étanchéité.

3. Dispositif de traitement en rotation selon la revendi-
cation 1 ou 2, caractérisé en ce que l’ouverture est
formée sur une partie supérieure du carter, le corps
rotatif étant supporté en suspension par la partie de
liaison.

4. Dispositif de traitement en rotation selon l’une quel-
conque des revendications 1 à 3, caractérisé en ce
que le corps rotatif comprend un bol de rotation des-
tiné à séparer un solide et un liquide par l’action d’une
force centrifuge et un transporteur à vis sans fin, et
le dispositif de traitement en rotation est un sépara-
teur centrifuge de type décanteur.
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