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Description
The invention relates to a separator according to the preamble of claim 1.

A separator for separating a flowable product into different phases is known from
WO 2014/000829 A1, which has a rotatable drum with a drum lower part and a
drum upper part and a means for clarification arranged in the drum, wherein one,
several or all of the following elements consist of plastic or a plastic composite
material: the drum lower part, the drum upper part, the means for clarification. In
this way it is possible to design a part of the drum or preferably even the entire
drum - preferably together with the inlet and outlet systems or areas - for single
use, which is of particular interest and advantage with regard to the processing of
pharmaceutical products such as fermentation broths or the like, since after oper-
ation for the processing of a corresponding product batch in preferably continuous
operation during the processing of the product batch, no cleaning of the product-
contacting parts of the drum has to be carried out, but the drum as a whole can
be replaced. Especially from a hygienic point of view, this separator is thus very
advantageous. In order to achieve a physical separation between this disposable
drum and the drive, a contact-free coupling between the drive and the drum is

advantageous.

From WO 2015/1100501 A1 and WO 2013/116800 A a device for separating
blood into two phases of different density is both known, containing a magnetic
drive device and a container which is set into rotary motion about its own axis by
the drive device, wherein the container has at least one open end and in this at

least one inlet, and wherein the container is magnetically suspended.

The problem is the unsatisfactorily solved bearing of the open, cup-like rotor,
which therefore tends to relatively strong precession movements and is therefore
limited with regard to the rotational speed and thus also with regard to the sepa-

ration performance with which the device can be operated.
The invention has the object of solving this problem.

The invention solves this object by the subject matter of claim 1, which provides a
separator for separating a flowable suspension in a centrifugal field into at least

two flowable phases of different density, which separator comprises the following:
a housing which is stationary in operation and is designed in the manner of a con-
tainer which has at least two or more openings, wherein these openings comprise

an inlet opening for an incoming suspension and at least one outlet or more
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outlets for one or more flowable phases, optionally of different density, which are
preferably each associated with annular spaces of the housing, and a rotatable
drum which is arranged inside the housing, comprises a vertical axis of rotation
and has a number of openings corresponding to the housing, which openings cor-
respond to the openings of the housing, a multi-part support and drive device,
comprising at least one control device and an electric motor, consisting of a sta-
tor, a stator magnet assembly and a rotor magnet assembly, by means of which
the drum is held in suspension inside the housing, is radially and axially supported
and is set in rotation, wherein the stator magnet assembly is arranged outside the
housing and the rotor magnet assembly is formed inside the housing on the
drum, so that an air gap LS is formed between the housing and the drum during
operation, wherein axial centering and support of the drum is realized exclusively
by controlling the position of the rotor magnet assembly by the control device by
actuating the electric motor, characterized in that one or more sealing rings is/are
arranged between the drum and the housing, which sealing rings additionally ra-
dially support the drum in the region in which they are arranged during operation,
and a distributor and a separating means, in particular a disk pack, are arranged

in the drum.

The axial and the essential radial centering of the drum is achieved with the aid of
the control device, which regulates the rotary motion during operation in such a
way that a largely defined axial or vertical arrangement of the rotor magnet as-
sembly and thus of the rotor and the associated drum, which rotates within the
stator magnet assembly, is ensured during operation. It is provided that the seal-
ing ring or rings guide the drum radially in the area in which they are arranged in

a complementary bearing manner during operation.

As a result, the drum with the support and drive device can not only be supported
with respect to a radial direction, but can also be held in suspension and centered
in an axial direction. Due to the intended disposable concept of the drum as well
as the housing, the axial bearing properties of the rotor magnet are sufficient to
ensure sufficient axial bearing of the drum for the present application until the
processing of the intended amount of suspension is completed. To achieve a
higher speed and thus a higher separation performance of the separator, it is also
advantageous that the one or more mechanical seals guide the drum radially at
its upper end during operation. In this way, further radial guidance of the drum is

achieved simply by design.
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The term "housing” should not be interpreted too narrowly. It includes completely
inherently rigid containers, but also containers which are not inherently rigid, ei-

ther completely or in sections.

It is advantageous if the sealing ring or rings are distributed adjacent to the an-
nular spaces between the drum and the housing in order to seal them without
leakage. It is also advantageous if the outlets and/or the annular spaces between
the drum and the housing are sealed with one or more seals, in particular sealed
against each other. In this way, the flows of suspension, light phase and possibly

heavier phase into or out of the separator are reliably separated from each other.

It can be provided that the sealing ring(s) may be designed as a mechanical seal.
This makes sealing with commercially available machine elements inexpensive

and simple in terms of design.

It may be provided that the inlet is formed as an inlet pipe extending vertically
from the top towards the center of the housing and that the two outlets are radi-

ally aligned.

It is further preferred that a first fluid outlet is formed on the drum in the upper

axial section of the drum.

It may be provided that a second fluid outlet is formed on the drum in the upper

axial region adjacent to the first fluid outlet.

Optionally, it can be provided that at least one of the liquid drains is assigned a

device for adjusting the separation zone within the drum.

Then - advantageously for disposable operation and/or leakage-free processing -
it can be provided that the housing has only the two or three openings and is oth-

erwise designed in a hermetically closed manner.

It can also be advantageous if the seal(s) is/are designed as a mechanical seal or
Elring seal. This makes sealing with commercially available machine elements in-

expensive and simple in terms of design.



10

15

20

25

30

35

DK/EP 3930910 T3

To achieve particularly high speeds and for particularly stable operation, it may be
advantageous to have the first fluid outlet on the drum in the upper axial region -
preferably at the upper axial end - and the second fluid outlet likewise in the up-

per axial region of the drum.

It can be further advantageously provided that the housing has only the two or
three openings and is otherwise designed in a hermetically closed manner. This
makes it easier to create a separator that has the disposable components "drum™
and "housing", whereas at least parts of the support and drive device are reusa-
ble.

According to a further development, which, however, based on the preamble of
claim 1, is also to be understood as an independent invention, it is provided that
the housing is designed as a container which is not inherently rigid in its entirety
or in sections but is deformable, preferably flexible. In these non-inherently rigid
sections, the housing may still be stable enough to stand on its own as a whole,
but it is not as inherently rigid as a rigid plastic container, for example a dimen-
sionally stable plastic tank, but can easily be deformed by hand or by touch with-
out major force. In particular, it is not so inherently rigid that it is possible to en-

sure a sufficient air gap without stabilizing the shape by an auxiliary means.

In this way, the housing can be made particularly simply from relatively little

plastic material and, moreover, from a relatively inexpensive plastic material, and
can be disposed of in a particularly uncomplicated manner. Thus, in other words,
it is provided that the container as a whole or at least in sections is designed like

a flexible bag.

It may be provided that the container has one or more inherently rigid sections in
some areas and one or more flexible sections in some areas. In particular, it can
be provided that the container has one or more inherently rigid sections in some
areas and one or more flexible sections in some areas, which may connect the in-

herently rigid sections.

It can further be advantageously provided that the container has one of the inher-
ently rigid sections at each of its two axial ends. One of these sections can be pro-

vided in the area of the inlets and outlets and one in the area of the rotor magnet
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assembly, where an inherently rigid design is particularly advantageous for ensur-

ing a particularly defined distance of the housing from the drum.

According to a further development, it can be advantageously provided that in op-
eration the non-inherently rigid section(s) or the overall non-inherently rigid con-
tainer are set by means of an auxiliary means into a state in which it is ensured
that the overall non-inherently rigid container or the non-inherently rigid sec-

tion(s) do not directly touch the drum in operation.

For this purpose, it can be provided, for example, that the auxiliary means is de-
signed as a framework with which or on which the container is held in a

stretched-out state.

It can also be provided that the frame is desighed as a frame arranged outside
the housing, on which the container is held inside in a stretched-out state. In this
way, the container can be stretched out particularly easily on the inside of the

frame and the frame can be used for multiple applications.

It may be provided that the housing is made of a plastic or a plastic composite
material. It can also be provided that the drum is predominantly, preferably apart
from one or more components of the drive (e.g. the rotor magnet assembly},
made of a plastic or a plastic composite material. This is particularly advanta-
geous for a use of a separator according to one or more of the claims relating
thereto for a one-time operation for processing a limited amount of suspension
and optionally for disposal after this processing.

Advantageous designs of the invention are to be taken from the subclaims.

In the following, the invention is described in more detail by means of exemplary
embodiments with reference to the drawing, wherein further advantageous vari-
ants and designs are also discussed. It should be emphasized that the exemplary
embodiment discussed below is not intended to describe the invention conclu-

sively, but that variants and equivalents not shown are also feasible and are cov-

ered by the claims, wherein:

Fig. 1: shows a schematic representation of a separator according to the inven-

tion; and



10

15

20

25

30

35

DK/EP 3930910 T3

Fig. 2: shows the separator with a receiving container surrounding it in a) a not

yet stretched-out state and in b) a stretched-out state.

The separator 1 of Fig. 1 has a housing 10 which is stationary during operation.
This housing preferably consists entirely or at least in sections of a plastic or plas-

tic composite material.

According to Fig.1, the housing is formed as a substantially inherently rigid stable
container which, without further aid, is stable enough to maintain a defined dis-

tance in operation from a rotor rotating within it.

According to Fig. 2, on the other hand, the housing 10 is designed as a container
which is inherently rigid and dimensionally stable only in sections and otherwise
as a non-inherently rigid and flexibly deformable container. This container there-
fore behaves overall or at least in sections like a deformable bag. This is de-
scribed in more detail below with reference to Fig. 2. The term "housing" thus in-
cludes, on the one hand, containers which are so inherently stable or inherently
rigid that they remain spaced apart from the drum during operation and, on the
other hand, containers which are not inherently rigid either in their entirety or in
sections and which can then optionally be held in an inherently rigid state by an
auxiliary means such as a support structure 150 — e.g. designhed as a frame. Ac-
cording to Figs. 2a and b, the frame is an external frame outside the container,
which can be held in a stretched-out manner in said frame by tensioning means
151 such as tensioning belts, rubber rings or the like (Fig. 2a) and (in Fig. 2b) is

also kept in a stretched-out state during operation.

Here, the housing 10 has a lower section 101 and an upper section 102. The
lower section 101 may be configured as a cylindrical section. This may in turn be

divided into one or more cylindrical regions 101a, 101b of different diameters.

For example, the lower section 101 may include a first lower - here cup-like — re-
gion 101a having a first diameter and having a closed bottom at the lower end.
This first section 101a is substantially for receiving drive components of a drive of
a rotor on a drum. The first section 101a may be followed vertically upwardly by a

second section 101b, preferably of larger diameter.
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Axially upwards, the lower section 101 is thus followed by the upper section 102.
This can be provided with a conically tapering design at least in a lower region
102a. Towards the top, this conical section 102a can be adjoined by a housing

head 102b. This can in turn be of cylindrical design and stepped in itself.

This shape is preferred, but not mandatory. In particular, the lower section 102

can also be designed in a conical or sectionally conical and cylindrical manner.

According to Figs. 2a and 2b, in particular the lower cup-like region 101a and the
housing head 102b may be inherently rigid and may be designed, for example, as
injection-molded plastic elements. The region between these elements 101a and
102b can consist of a flexible plastic tube section 101b, 102a (Fig. 2a). This can
be stretched out (Fig. 2b). Thus, it may be attached to an external framework
150, such as with tensioning means 151 such as pulling means and hooks, or in
some other way, so that as a result of this tensioning (Fig. 2b) it forms a housing
10 which is sufficiently stable in operation so that in operation it does not contact

a rotating rotor, which will be explained below and which it surrounds.

The housing 10 is designed in the manner of a container which is advantageously
hermetically closed except for openings, in this case at least two or three open-
ings (to be discussed). These openings are an inlet opening 103 and one or two
fluid outlets 104, 105. If only a single outlet opening is provided, a solid phase in
batch operation can also be collected internally in a drum and disposed of with the
entire separator after a complete processing of an intended amount of suspension

to be processed (not shown here).

The inlet opening 103 is penetrated by an inlet tube 106 that extends vertically
from above toward the center of the housing 10. The two fluid outlets 104, 105

here may extend substantially radially.

The first fluid outlet 104 and, here, the further second fluid outlet 105 are formed
in the housing head 102b of the upper section 102 of the housing 10. Preferably,
they are formed directly at the upper end of the housing 10.

Upstream of the one or two or more outlets 104, 105 are one or more annular
spaces 107, 108 of the housing. The one or more outlets 104, 105 allow one or

more flowable phases to drain from the one or more annular spaces 107, 108
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during operation of the then rotating drum 20. The significance and beneficial ef-
fect of the one annular space or the two or more annular spaces 107, 108 will be

further explained below.

The fluid outlet(s) 104, 105 of the housing are desighed here as nozzles leading
radially out of the housing 10, to which lines, in particular hoses or the like (not
shown here), can be connected. Preferably, one inlet and several outlet lines, in
particular outlet pipes or hoses, are connected to the inlets and outlets. These can
in turn have a certain inherent rigidity so that they further stabilize the arrange-

ment, in particular the housing, and hold it spatially to a limited extent.

Inside the housing 10, a rotatable rotor of a drive device is arranged on and with
a rotatable drum 20 with an imaginary "ideal" axis of rotation D, which is a verti-
cal axis of rotation. The real axis of rotation deviates from the vertical due to pre-

cession movements.

The drum 20 and its components are also preferably made entirely or in any case
for the most part (ideally except for magnets to be explained) of a plastic material
or of a plastic composite material. The drum 20 may also have a lower cylindrical
and/or conical section 201 and an upper conical section 202, as well as a type of
drum head consisting of cylindrical projections extending vertically upward in the

orientation of Figs.1 and 2.

The inlet pipe 106 of the housing 10, like the housing 10, may be stationary in
operation. It extends vertically from above through the inlet opening of the hous-
ing 10 into the drum 20 into a distributor pipe 203 of the distributor 204 of the
drum 20, which is concentric with the inlet pipe. The distributor forms part of the

rotating system (rotor or drum).

Upstream of the one or more fluid outlets 104, 105 are in turn the one or more
annular spaces 107, 108 of the housing. The outlets allow fluid to drain from the

annular spaces 107, 108 during operation of the then rotating drum 20.

In order to seal the fluid outlet(s) 104, 105 and/or the annular spaces 107, 108,
in particular to seal them against each other, one or more -here three- seal(s)
109 are provided between the drum 10 and the housing 20. These seals are de-

signed here as sealing rings.
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In the example of Fig. 1, three radially acting sealing rings 109a, 109b as well as
109c in an air gap between the drum 20 and the housing 10 seal an axially upper
outer region radially outside on the drum 20 against an axially upper and radially

inner region of the housing 10.

The sealing ring(s) 109 is/are preferably designed here as mechanical seal(s). Al-

ternatively, other sealing rings such as Elring seals can also be used.

Due to the intended disposable concept of the drum 20 as well as the housing 10,
the plain bearing characteristics of the mechanical seals 109 are sufficient to en-
sure adequate radial bearing support of the drum 20 in the intended one-time op-

eration.

The plain bearing characteristics of the mechanical seals 109 guide the drum 20

radially at its upper end -also called the drum head- during operation.

Compensating and oscillating movements of the drum 20 due to the precession of
the drum 20 can be compensated for by a rotor magnet 332, to be explained
later, in interaction with a suitable control system in a manner sufficient for one-
time operation.

First, the further construction of the rotor should be explained in more detail.

The distributor pipe 203 of the distributor 204 opens downward into radial distrib-
utor channels 205, which lead into a separation chamber or centrifugal chamber
206. A clarifying agent such as a disk pack 207 may be disposed in this separa-
tion chamber 206. The distributor 204 may have a distributor base 205a, which in
turn has a lower cylindrical extension 205b that projects downward axially from

the drum 20, in particular from its cylindrical section 201.

In the separation chamber 206, a suspension S to be processed, which is fed into
the drum 20 through the feed pipe 106, is separated by centrifugal force into at
least two flowable phases LP and HP of different density during the driven rota-
tional operation of the drum 20. The lower-density phase LP flows radially in-
wardly in the separation chamber 206, where it is discharged upwardly through a
first discharge channel 208 into the radial discharge 209 and is ejected radially

through the radial discharge 209 from the rotating drum into the first annular
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space 107. Here, the phase LP leaves the drum 20 at a radius ri. From there, it
flows - circling in the annular space due to its momentum - out of the housing 10

through the upper fluid outlet 104.

The higher-density phase HP flows radially outwardly in the separation chamber
206 and is expelled upwardly through a second discharge channel 210 into the ra-
dial discharge 211 and is expelled radially through the latter from the rotating
drum into the second annular space 108. Here the phase HP leaves the drum 20
at a radius ra. From there it flows - circling in the annular space 108 due to its
momentum - out of the housing 10 through the lower fluid outlet 105. It may also
be provided that this phase or another or different phase - e.g. a waste phase to
be disposed of - collects externally in the drum 20 during operation if it consists of
solids, so that the solid phase is not drained. The drum 20 then has only a single

discharge.

The ratio of ra to ri can be used to adjust the radius of the separation zone be-
tween the two phases within the disk pack and thus realize a regulation of the
flow rates of the individual phases. The radius of the separation zone can also be
changed by throttling the fluid outlets 104 and/or 105.

In the vertical region below the annular spaces, the housing 10 and the drum 20
are spaced apart by an air gap LS. This is advantageous because a high rotational
speed of the drum 20 can be achieved relatively easily in this way. In this area,

the air gap LS is not filled with one of the phases HP, LP to be discharged.

The drum 20 is suspended and rotated within the housing 10 by a single electro-
magnetic support and drive device 30. The single electromagnetic support and

drive device 30 has a single bearing and drive unit.

The electromagnetic support and drive device 30 comprises an electric motor 330,
which includes a type of base having a stator 331 with a stator magnet assembly
333 external to the housing 10. The housing 10 may be placed on the base during
operation. A control unit may also be provided outside the housing 10. Thus,
these drive components are advantageously reusable and not intended for dispos-

able batch operation.
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In contrast, a rotor with a rotor magnet assembly 332 may be formed inside the
housing 10 on the drum 20 and may be provided for disposable operation only.

This rotor magnet assembly 332 may be disposed of after operation or, alterna-
tively, may be reused after suitable disposal of the remainder of the housing 10
and drum 20.

The rotor magnet assembly 332 is then arranged on the drum 20 within the hous-
ing 10. This may be formed on the drum 20 in a lower region that extends into
the lower cup-like section of the housing, but which the drum 20 does not contact

during operation.

As a result of suitable control of the drive by a control unit, the entire rotor is set
in rotation, wherein, due to the magnetic effect between the stator and rotor, it is
not only rotated but enters a state of suspension which is maintained during oper-
ation.

The axial and radial centering of the drum 20 is effected by the control device,
which in operation regulates the rotary movement and ensures in a regulating
manner that in operation a largely defined axial or vertical arrangement of the ro-
tor magnet assembly and thus of the rotor, which rotates within the stator mag-

net assembly, is ensured.

The axial centering of the rotor magnet 332 and thus of the drum 20 is thus real-
ized entirely or substantially solely by the control and regulation of the stator
magnet 333 by the control unit. This regulation can be supported by one or more

sensors on the non-rotating and/or on the rotating system.

In this way, the drum 20 can not only be supported with respect to a radial direc-
tion, but can also be held in suspension and centered in an axial direction. Due to
the intended disposable concept of the drum 20 as well as of the housing 10, suf-
ficient radial and also axial bearing of the drum 20 is ensured for the present ap-

plication.

The drive device 30 can be operated electromagnetically. However, a drive via ro-

tating permanent magnets can also be realized.

Suitable support and drive devices 30 are used and offered by the company

Levitronix, e.g. for driving centrifugal pumps (EP2273124B1). The control is easily
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programmable by the person skilled in the art, optionally accompanied by tests, in

such a way that the radial and bearing of a separator is ensured.

In operation, the drum 20 thus rotates. In this case, it is held axially in suspen-
sion and radially centered. Preferably, the drum 20 is rotated at a speed of be-
tween 1,000 and 20,000 revolutions per minute. The forces generated by the ro-
tation lead to the separation of a suspension to be processed into different phases

and, optionally, to their discharge, as already described in detail above.

With the described embodiment, it is again possible to create a separator together
with housing, which can be designed for single use except for the drive system
and parts of the bearing, which is again of interest and advantage in particular
with regard to the processing of pharmaceutical products such as fermentation
broths or the like, since after operation for processing a corresponding product
batch in preferably continuous operation during the processing of the product
batch, no cleaning of the drum 20 has to be carried out, but the drum 20 together
with housing 10 can be replaced as a whole. Optionally, individual elements such

as magnets can be suitably recycled.

For certain applications, it may be necessary for all components that come into
contact with the product to be completely germ-free or sterilized. This requires
sterilization of these components with e.g. beta rays. The materials may have to

be suitable for such irradiation.

According to one variant, the running surfaces of the seals can consist of steel
sleeves. In order to be able to sterilize these as well, they must be made of auto-

claved steel.
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Patentkrav

1. Separator (1) til adskillelse af en flydende suspension S i et centrifugalfelt i

10

15

20

25

30

35

mindst to faser LP, HP af forskellig taethed, som omfatter folgende:

a) et hus (10), der er stationazert under drift og er udformet som en beholder,
der har mindst to eller flere abninger (103, 104, 105), hvor disse abninger
(103, 104, 105) omfatter en indlgbsabning (103) til en indlebende suspen-
sion S og mindst et eller flere udleb (104, 105) til flydende faser LP, HP af
forskellig teethed, til hvilke der foretrukket er tilknyttet respektive ringfor-
mede rum (107, 108) i huset (10},

b) en drejelig tromle (20) anbragt inde i huset (10) med en vertikal dreje-
akse D, som har et antal abninger (203, 209, 211) til huset (10), der kor-
responderer med abningerne (103, 104, 105) i huset (10) fra a),

c) en enkelt flerdelt leje- og drivanordning (30), med mindst en styringsan-
ordning samt en elektrisk motor (330), bestdende af en stator (331), en
statormagnetindretning (333) samt en rotor med en rotormagnetindret-
ning (332), med hvilken tromlen (20) holdes svaevende, lejres radialt og
aksialt og roteres inde i huset (10),

d) hvor statormagnetindretningen (333) er anbragt uden for huset (10), og
rotormagnetindretningen (332) er udformet inde i huset (10} pa tromlen
(20),

e) sadan at der mellem huset (10) og tromlen (20) under rotationen af trom-
len (20) under drift er udformet en luftspalte LS,

f) hvor den aksiale lejring og centrering af tromlen (20) er realiseret af den
flerdelte leje- og drivanordning (30), af regulering af den aksiale position
af rotormagnetindretningen (332) af styringsanordningen ved styring af

den elektriske motor,

kendetegnet ved, at

g) der mellem tromlen (20) og huset (10) er anbragt en eller flere taetnings-
ringe, som under drift pa supplerende vis lejrer tromlen (20) radialt i det
omrade, hvor de er anbragt, og

h} der i tromlen (20) er anbragt en fordeler (204) og en adskillelsesmeka-

nisme, seerligt en pladepakke (207).
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2. Separator ifplge krav 1, kendetegnet ved, at tetningsringen eller taetningsrin-
gene er fordelt ved siden af de ringformede rum (107, 108) mellem tromlen (10)

og huset (20) i omradet med det ene udleb eller de flere udlgb.

3. Separator ifelge krav 1 eller 2,
kendetegnet ved, at
teetningsringen eller taetningsringene (109) er udformet som glideringsteetning eller

Elring-teetning.

4. Separator (1) ifelge et af de foregaende krav, kendetegnet ved, at indlgbet er
udformet som indlgbsror (106), der streekker sig vertikalt oppefra i retning mod
husets (10) centrum, og at vaeskeudlgbet eller vaeskeudlgbene (104, 105) er juste-

ret radialt.

5. Separator (1) ifelge et af de foregdende krav, kendetegnet ved, at der pa
tromlen (20) er udformet en forste udledning (209) i det ovre aksiale afsnit (102)

af tromlen (20).

6. Separator (1) ifelge krav 5, kendetegnet ved, at der pa tromlen (20) er udfor-
met en anden udledning (211) i det gvre aksiale omrade ved siden af den forste
udledning (209).

7. Separator (1) ifelge et af de foregaende krav, kendetegnet ved, at huset (10)

udelukkende har de to eller tre abninger og ellers er hermetisk lukket.

8. Separator (1) ifglge et af de foregaende krav, kendetegnet ved, at huset (10)
er udformet som formforanderlig beholder, der helt eller afsnitsvist ikke har en

stivhed i sig selv.

9. Separator (1) ifelge krav 8, kendetegnet ved, at beholderen eller i det mindste

afsnit heraf er udformet som en pose.

10. Separator (1) ifelge krav 8 eller 9, kendetegnet ved, at beholderen afsnitsvist
har et eller flere afsnit, der har en stivhed i sig selv, og afsnitsvist har et eller flere

afsnit, der ikke har en stivhed i sig selv.
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11. Separator (1) ifalge et af kravene 9 til 11, kendetegnet ved, at beholderen i

begge sine aksiale ender har hvert et af de afsnit, der har en stivhed i sig selv.

12. Separator (1) ifelge et af kravene 8 til 11, kendetegnet ved, at det eller de
afsnit, der ikke har en stivhed i sig selv, eller hele beholderen, der ikke har en
stivhed i sig selv, ved hjaelp af et hjeelpemiddel seettes i en tilstand, i hvilken det
sikres, at hele beholderen (10), der ikke har en stivhed i sig selv, eller det eller de
afsnit, der ikke har en stivhed i sig selv, ikke direkte bergrer tromlen (20) under
drift.

13. Separator (1) ifelge krav 12, kendetegnet ved, at hjeselpemidlet er udformet

som et stillads, med hvilket eller pa hvilket beholderen holdes udspaendt.

14. Separator (1) ifglge krav 13, kendetegnet ved, at stilladset er udformet som
et stillads anbragt uden for huset (10}, pa hvilket beholderen holdes indvendigt i

en udspeaendt tilstand.

15. Separator (1) ifolge et af de foregaende krav, kendetegnet ved, at huset (10)
bestar af plast eller et plastkompositmateriale, seerligt pa en sddan made, at trom-
len (20) overvejende, foretrukket med undtagelse af en eller flere komponenter af

drevet bestar af plast eller et plastkompositmateriale.
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Fig. 2a
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