1 27 July 2006 FULL-JACKET HELI X CENTRI FUGE WTH A WEI R The invention
relates to a full jacket helix-type cgntrifuge. Such a cenbrj,f gl S known
from German Pat ent Docunment DE 43 20 265 Al. The full jacket "helix-type
centrifuge disclosed in docunent is provided with a weir on the fluid
outlet side, which weir has a port which may be fornmed by several grooves
originating from g i-necReTdiENBE EENGRIFOSGEWTITH Y WBIROPENi ngs provi ded
in the walls of the weir. A throttle disk, which stands still relative to
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The publication "Patent Abstfact's of Japan",

~in the area of the weir. | _ _
Nunber afithg deegledbusiowss a regelt.Bbé dischapgexress-section dangesdoyihedivid a port,

whi ch pr.ovide the fluid. discharging.fr the drumwth a sSwr wher eby
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successful per se since it offers a solution to the problemoccurring in

t he cas@rgstledige construction in German Patent Document DE 41 32 029 Al
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centrifugal drum, so that a continuous adjustment of this liquid level becomes possible by

‘displacing the throttle disk.

The displacing of the throttle disk in the axial direction can also be implemented in

that the throttle disk is linked on its outer circumference and is swivelled, which virtually
causes an axial displacement between throttle disk and the weir in the area of the weir.
The publication "Patent Abstracts of Japan", Number 11179236 A shows that baffle plates
can be assigned to a port, which provide the fluid discharging from the drum with a swirl,
whereby the occurring recoil effect is to be utilized for saving energy.
The construction according to German Patent Document DE 43 20 265 A1l has
- been successful per se since it offers a solution to the problem occurring in the case of the
construction in German Patent Document DE 41 32 029 A1 which is that the devices for
adjusting the overflow diameter on the weir rotate along with the drum during the
operation, which requires a relatively high-expenditure and cumbersome transfer of
- actuating forces to the rotating centrifugal drum.
It is nevertheless desirable to create an additional adjusting possibility of the weir
of the full-jacket helix-type centrifuge to variable inflow capacities for different usage
purposes by means of simple devices. Embodiments of the invention aim to solve this

| problem.
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nore nogdhRs rotating along with the drumnmay be additionally assigned to
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- known per se, thus, for example, from German Patent Document DE 39 004 151 Al, the
- advantageous effect resulting from the combination of these nozzle§ with a throttling
- device at the liquid discharge is not known. The throttling device may be used for
regulating the fluid level in the centrifuge. An increasing flow resistance at the gap
through which the fluid exits at the throttling device requires a higher fluid pressure at the
- port which may result in a rise of the fluid level in the centrifuge. Since, as a result of this
pressure change, the amount of the fluid quantity flowing out through the nozzles may also
change, these two effects add up; that is, the achievable control range may become larger
- and the control characteristic may be advantageously influenced. This effect does not
~occur according to the state of the art, since no throttling device with nozzles connected on
. the input side is provided there, but only nozzles with an overflow opening on the output
side. - According to the state of the art, it is hoped that, as a result of the nozzle, power will
be saved and the conditions at the solids discharge will be improved.
In a particularly advantageous manner, the nozzles may be constructed to be
| changeable in order to be able to carry out a preadjustment of the discharging fluid amount
in a simple manner; for example, in the event of strongly varying amounts of throughput.
Tt is another advantage of this measure that the exchange of the nozzles for other nozzles
 with a different diameter may provide a simple additional possibility of changing the |

- control characteristic and adjusting characteristic. "Nozzles" with blind holes (closed




through which the fluid exits at the throttling device requires a higher
~fluid pressure at the port which mayresult in a rise of 25'}91 fiogdhd | evel
in the centrifuge. Since, as a result of this pressure changg; t he anmount

of the flyuid quantit | owi ng out through the nozzl es may al so.  change,
these t holesrqadale b&d%ei Wﬁiefq'?g(tthq Rurrlpes o HeiFrl g LB BRIt SaR§ becone

| arger gafdelihe control characteristic may be advantageously influenced.
Thi s effect” does not occur according to the state of the art, since no
throttling déviheecase,tthe norzids e preferably exhnected bélend thewortsandiethe thrpitling ded

t here, ﬁut only nazzl es wh%%gai overHIOM/opening on the output side.

- Accor di i 1 HE-dp Senmegied pRyn fenoggles.s hoped that, as a result of the
nozzl e, POV\BPré&IJaBlP/, 98 nd2M € ehadiliér hiE hePN GiatcRn whiadh ddpRssodlds Bsthdi schar ge

w1l be inproved. [n a particularly advantageous manner, the nozzles nmay be
const r uéiageter shayeutercadgn getisinerti dsayrgalt, veryiaversble flow eoaditipnpmay e

exanp! o oyt inBhe d Rt pERE! SRR el Or SRRl by S AR BRORSE |

~another advantage of this neasure that the exchange of the nozzles for
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. possibility of changing the control characteristic and adjusting
characteristic. "Nozzles" with blind holes (closed 2a 27 July 2006 hol es)
can al so be used,. whereby the nunber of nozzles and the characteristic can
al so be changed. In this case, the nozzles are preferably connected behind
the port, and the throttling device, in turn, is connected behind the
nozzl es. Preferably, the nozzle chanber also has a dianeter which _
corresponds to the dianeter the outer edge of the port. As a result, very
favorable flow conditions may be ensured in the nozzle chanber which
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In order to avoid clogging, it is advantageous for the nozzles to have a
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preferably directed such that they have an _inclination of between 0' and
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o In addition to the good adjustability and adaptability of the amount of the

- discharging fluid from the full-jacket helix-type centrifuge, it is another advantage that,
‘when the openings of the nozzles are directed correspondingly inclined with respect to the
axis of symmetry, the fluid exiting from the nozzles may reduce the driving power and
-energy of the full-jacket helix-type centrifuge to be applied. This saving of energy is not
inconsiderable and can lead to a noticeable lowering of the power consumption of the full-

jacket helix-type centrifuge.

Relative to the rotating direction of the drum, the openings of the nozzles are
preferably directed to the rear in order to save energy.

Relative to a tangent in a plane perpendicular to the axis of rotation on the drum
surface, the openings of the nozzles are preferably directed such that they have an
inclination of between 0° and 30°. An inclination of 0° results in a maximal gain of
‘energy. Values larger than 0° and smaller than 30° can easily be implemented

: ~ constructively. |
If a variant with a radial alignment of the nozzle openings is implemented, the

. -advantage of the saving of energy during the actuating of the drum may be eliminated.




energy. Values larger than 0' and smaller than 30' can easily be
i npl enented constructively. If a varjant wth a radi al al'g of the
nozzl e openings is inplenented, the advantage of the saving of energy
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full-jacket I X-type centrifuge according to the invention; Figure 2 is
a schemati c Oitenadfantagéouvsirtienldevélauhatts imelcontaingp in thentditibbnge with a weir
further%%evel oped as an overflow, and Figures 3 and 4 are diagrans for _
i 11 ust rAPFBY St fects of the state of the art and of the invention. Figure

2 has the pupRfs®IRidg, MEShiakionGyvillhe deasived GPMSAl Withk&PeQfto the _
full-jackethelix- type centrifuge. Figure 2 shows a full-jacket helix-type

centri fdrgwing. having a drum 3 in which a helix 5 is arranged. The drum 3
and the el | e By o B0 SR TR Bl e SHIE AN RihrrhBSLARRANT 2 Section
according to the invention;

Figure 2 is a schematic view of a known full-jacket helix-type centrifuge with a
weir further developed as an overflow; and

Figures 3 and 4 are diagrams for illustrating effects of the state of the art and of the
-invention. |

Figure 2 has the purpose of illustrating the basic construction of a full-jackethelix-
type centrifuge.

Figure 2 shows a full-jacket helix-type centrifuge 1 having a drum 3 in which a
helix 5 is arranged. The drum 3 and the helix 5 each have an essentially cylindrical
section and a section which tapers conically here.

An axially extending centric inflow tube 7 is used for feeding the material to be
centrifuged by way of a distributor 9 into the centrifugal space 11 between the helix 5 and
‘the drum 3.

If, for example, a sludgy mush is guided into the centrifuge, coarser solid particles
are deposited on the drum wall. A fluid phase is formed farther toward the interior,

The helix 5 rotates at a slightly lower or higher speed than the drum 3 and delivers
the centrifuged solids toward the conical section out of the drum 3 to the solids discharge

© 13. In contrast, the fluid flows to the larger drum diameter at the rearward end of the
cylindrical section of the drum 3 is diverted there through or by way of a weir 15.
| Figure 1 illustrates how such a weir 15 can be further developed according to the

invention.
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An axi al ly extendi ng'centric inflow tube 7 is used for feeding the materi al
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19 of t Helinedyrithrespechin the daum giisi thehplsh onppemngs 24 of ﬂtﬁrf@redtm&’e?@e%ozn es 21
as We”b@iﬁ%ﬁpgr?egjg @ilcﬁlaﬁgof)ﬁ“?dﬁgle\g@’fegfec'tﬁ) gﬁhﬂﬁ'ﬁﬁssd}%@ onnect ed
1 are constructe

ut” sl e nozzles as screw ng o I es
inserted i ntmtﬂielamatoedeomperadjmgﬂng e poft 14, &Eemgenttaclim@ltaﬁﬁtas:mmﬂe% whi ch

openi ngg. 23 are.further deve oped I h respect to the
oF o o iameleh i Gomegionds linina Guisite gprmsterof s R G DECREle WEFBE o i gned

per pends s hisg hhy/a @hmdler wmatr&h%spwntltttdtﬁé BRGletdr At iHRQuil WipAN the porPi7.t he drum
In the area or section adjoining the port 17, the ring attachnent 25 has an
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the nozzies are preferably situated flush with the dianeter of the
overflowtype port 17. This prevents the accunul ation of dirt in the nozzle
chanber  33. Apits endsfaging apay ifiomn ta@ortily otke ting apaehmeny 25 formsanggiabt t achment
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connect e ose
outlet 29 is variable, for example, in the manners described in German Patent Document

DE 43 20 265 Al by means of different actuating devices (not shown here).
The distance between the throttle disk 31 and the outlet 29 is preferably changed
- an the axial moving, particularly by an axial displacing (can also be implemented by a
-swivelling) of the throttle disk 31 which stands still relative to the rotating drum 3. As an
alternative, it is also conceivable that the throttle disk 31 rotates along with the drum 3 in
the operation (not shown). However, this solution requires higher constructive
expenditures than the variant which does not rotate along.
The term "nozzle" is to be understood such that the bore 27 may have a diameter
which is constant or variable along the axial dimension of the opening. The nozzle 21
may also be constructed as a bore in the ring attachment 25; however, the screwing bodies
offer the advantage of the changeability and thus of the preadjustment of the discharge
quantity.
In the inner nozzle chamber 33, ribs (not shown here) may improve the delivery.
Through the nozzles 21, a basic quantity of fluid preadjusted depending on the
design and diameter of the openings of the changeable screwing bodies is diverted from
- the drum 3. The optimal alignment of the nozzles 21 for a maximal saving of energy can
~be determined by simple tests.
| “For example, in the case of a full-jacket helix-type centrifuge for thickening a
_ _sludg_e at the ratio of 1:10 with an inflow capacity of 300 m3/h and a removal of solids of
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this qu@st thé Wianfdter of the nozzles or their opening cross-section may be larger than in the

case of an arréngement farther toward the outside, so that they clog less rapidly. The
above-mentioned range represents a good compromise between the above-mentioned
effects.
As in German Patent Document DE 43 20 265 Al, a change of the discharge cross-
section by adjusting the distance between the throttle disk 31 and the outlet 29 causes a
change of the fluid level in the drum 3. In this case, particularly the fluid level FS in the
full-jacket helix-type centrifuge is precisely adjusted by means of the throttle disk 31.
The following applies in the case of the full-jacket helix-type centrifuge of Figure
2 to the discharging particle flow Q, by way of the weir 15 with a diameter dy, the
- circumferential speed Uy, at the weir diameter d,, amounting to:
PQ.) =pxQux U,
In contrast, in the case of the invention, the largest portion of the volume flow at
‘the diameter dy, is diverted through the nozzles (volume flow Qp), and another partial flow
is diverted through the outlet 29 of a throttle disk 31.
If, as a result of the throttle disk 31, the fluid level in the chamber is held at the
- weir diameter d., the capacity as a result of the throughput fraction Qp flowing off from
the nozzles 21 amounts to B DU |
P(Qp)=px Qox U’ x A.




- nozzle design for 110 nB/h as well as again a diversion of 70 nB/h would be
recommendabl e for regulating the | evel by way of the throtﬁlﬁld#oﬂg 3 1. For
an adaptation to different capacitiesy; the nozzles 21 are herefore si nply
exchanged for those of a different dianmeter. A high-expenditure exchange of

expensive  anfihe@sRl dfadioete GRIMME Ungld eth&dn ¢ SAE0°elcledliPwrPa&has 21 are
preferagaldgfl arranged in a plane perpendicular to the drumaxis at a
£

-di stanc té0n s sempyied froay thin feramlas Ads adimatignoé therdaneer andarhtizsshepe 759 of
hosz! slb St e oP Rl AE 9 (InblevER T AASAR Gibsioh RRIELPE ST | 07
R et Shebemiri bttty ol st f espose o o
arrange > HhpY, apast bRpgped QWUBWthiOgé%iégeqtﬁg@pet hey clog less rapidly. The
above- nmenti 013@%?5}%%@@&@@%@_&@&%9& SARhARCHEn BEMYR 4‘53**@%’“5% 5 A a

above-nenti oned effects. rman Pat ent cunent

- change BétentRoainechREGS 26r26§sA1 weboutowzilys. dtjeuspiwidthtsdtetweast the teottlet ween

the throt disk 31 and the outlet 29 causes .a ,change of e fluid |evel
ncthe. Sk af a8 e il PhiscPloctCor Peohadt) weqeiBiutond R ¢ he

full - | agdtgrled balthecyTaxine F%?E]?Eﬁ{v'itﬁﬁx', 8 velufife! fRA V° 86 iitsdbgboimdeang of the
throttle disk 3 1. The follow ng applies in the case of the fall-jacket
hel i x- t \ppger Sergapiwiddes, Bre lmgeithe volrmedlavh @hithgs Aivededbetyaen thetirottleow Q by

way of ¢t. L Fa15 with. Jdi r t chrcunferentd al, s . at the
wor r Ot RGP LR ot Bl Wb BRI 3. Lferfil) SHELIOR] R BPEET e %
case - of latdeg, thougidwethe gdpevidel i§ @djusea bbtvwakn e thitetle/@ikkiBE ahd e daém t he
dianeter d. is diverted through the nozzles (volune flow Q), and anot her

parti al WeFoRimylangeusts thepoohdentiyisesryeithin thectecardersirum; that ist beeuddacsk 3 1. 1f,
ol d ot e Sed B MOl iR lcite s e b Beletdlbl 2001 1 01 Che ¢ hr oughput
‘fracti on QD Il contrasy, Fibdrefrshows tHechehaviat e&the Yolamedhivs VE at the nozzles 21.
Here, the volume flow rises with an increasing pool depth as a result of the pressure at the
nozzle inflow present in the fluid. Both effects are mutually superimposed. In practice,
this increases the control range at the decanter of the type of Figure 1 to twice the amount

‘in comparison to a decanter without nozzles 21 of the type of Figure 3.




P(QD) p x @ x U2, x A 27 July 2006 7 In the case of a nozzle inclination
angl e between 0 and 30', a clear power demand reduction iz%JﬁP%‘dFed from-
this formula. Ais a function of the _dianmeter and of the shapé( of the
cross-section of the nozzle 2 1, of fhe level in the drum and of the

ASs On ang : he nozzle jet. The geometry of the cross-sections of
[méﬂozzl es ﬁ‘%%&:‘ 'Wgegﬁmg’l%gltrary design; thus, it may be round or
squar flelik-tppe @ntlifhfer ent ghape. Figure 3 shows the conditions in the case
of a construction of the type of Gernman Patent Docunent DE 43.20 265 Al
wi t houyt nozzles.. The gap wdth s between the throttle disk 31 and the drum
weir 80fet 17 is entered3on the X-axis; the volume flow Vis entered on
the Y-axis. For a gap width x, a volune flow Vi is thereby obtained. The
| ar gepeltshe gap width s, the larger the volune flow which is diverted
"between the throttle disk 31 and the drumweir 17 out of the drum 3.
I nversely, the volune flow becones the larger, the narrower the gap width
i s adinflowebbet ween the throttle disk 31 and the drum weir. _ _
Si mul t aneously, the pool depth rises within the decanter drum that is, the
surfa&@ 'bluﬁx‘fel noved further toward the interior as the gap decreases. In
: contrastfn, Igure 4 shows the behavior of the volune flow V' at the nozzles
21. Here, the volune flowrises with an increasing pool depth as a result
-of t heenprifagalspaceat the nbkzle inflow present in the fluid. Both effects
are nutual l'y superinposed. In practice, this increases the control range
at the decanter .of the ty of Figure | to twice the amount in conparison
to a @@ﬁfﬁe&fesmlé)%out noz%ees 21 of the type of Figure 3. 27 July 2006 8
1000531 List of Reference Nunbers Helix-type centrifuge | drum 3

‘welr 15
port 17
1id - 19
nozzles ' 21°
openings . 23
ring attachment 25
iy openings 27
outlet 29
- M6Me disk 31
_ nozzle chamber 33
axis of symmetry and rotation S

- fluid level : FS




helix 5 inflowtube 7 distributor 9 centrifugal space discharge of
solids 13 weir 15 port 17 1lid 19 nozzles 21 openings §§11r5§§§
~attachment 25 openings 27 outlet 2§ throttle disk 31 nozZl#e anber 33
axis of symetry and rotation S fluid level FS 9 27 July 2006 CLAIMS: 1.
Ful | -j acket helix-type centrifuge having at | east one weir for diverting
clarified fluid froma drum which weir has a port to which a throttling
device, particularly a throttle disk, is assigned whose distance fromthe
port is varGlahIMS: characterized in that, in addition, at |east one nozzle
rotating along with the drumor nore nozzles is/are assigned to the outl et

of the clarjfded fluid. and characteri zed. by bein esigned .such that, in
a pl ane perlrbeliﬁﬁ'lzl‘%ffl °§?‘Q‘E’8%Pﬁe°e‘aﬁ1&}ﬁe£??’l§,g afﬁé&ﬁ&fﬂeg%gﬁavgg’&g&}@ﬁce from
the dliiéfrody AdeufR eihich wéir Bas 4 port @Migith b fgodliriidaeH, Particdlarly b ktroftiack et

“hel i x-t_;i( e centrjfuge according to claiml
disk, 1s assigned whose distance from the port is variable,

characterized in that, in addition, at least one nozzle rotating along with the drum or more

nozzles is/are assigned to the outlet of the clarified fluid, and characterized by being designed
-such that, in a plane perpendicular to the drum axis, the nozzles have a distance from the

outer drum radius of 25 to 75% of the drum radius.

2. Full-jacket helix-type centrifuge according to claim 1,

characterized in that the nozzles have a diameter of more than two millimeters.

3. Full-jacket helix-type centrifuge according to one of the preceding claims,
characterized in that the nozzles are connected behind the port and in that the throttling

device is, in turn, connected behind the nozzles.

4. Full-jacket helix-type centrifuge according to oﬁe of the preceding claims,

characterized in that the nozzles are constructed to be changeable.

5. Full-jacket helix-type centrifuge according to Claim 4,

- characterized in that the nozzles are constructed as screwing bodies.

6. Full-jacket helix-type centrifuge according to one of the preceding claims,
-characterized in that a plurality of nozzles are distributed on the drum lid oron a componént
attached to the drum lid. .

7. Full-jacket helix-type centrifuge according to one of the preceding claims,
- .characterized in that the screwing bodies are screwed into openings of a ring attachment at -
- thelid of the drum. |




characterized in that the nozzles have a dianeter of nore than two
mllimeters. 3. Full-jacket heli x-tyﬁﬁ centrifuge accordi NG LR %Ubg of the
preceding clains, characterized in at the nozzles are ¢onnec behi nd
the port and in that the throttling device is, in turn, connected behind
the nozzles. 4. Full-jacket helix-type centrifuge according to one of the
preceding clainms, characterized in that the nozzles are constructed to be
changeable. 5. Full-jacket hel i x-type centri fuge according to d aim 4,

characteri ze n th t he nozzl.es are truct bodi es. 6.
| < acket Tuatel halbnf Seifle MGule iy bteo Shelsrefredbie odi no ol ai s,
char agh&httéesbdiin thdd @te @z@lleyal%lat@ﬂ é@lhn%%hl%%hﬁﬁ@ergpr@fe&mwﬁﬂlealﬁ» yihe drum
lid or_on a conponent attached to the drum | acket "hel i x-type

cent r Finggiacheeent.cind dn thet teanside dlmetpr etbainazzle chamhsy cor&sa@lacbttethez ed in that
the s Q% 9 to openings of a ring attachment at the
lid o?’ﬁﬁ?e ru %hgé‘%jﬁ?&%%ed?rpS Ful I -jacket helix-type centrifuge

~according to one of the precedl ng clains, characterized in that the nozzles

are arranged in.a.nozzle chanber, preferably formed by the _ring

at t achment O~ &w-incket helix-type csntdiuge aeroading & orsy olithepiesinclaimrber

corre t ane f e

Ful | - F%Eaén%e #)@ﬁltt illg%{ 3%155% ugehgiczclz%raa‘l; %gm%\g&(&)ﬁﬁge@%tﬁ&%em%ﬁé%%?fmg cl ai s,
char anvzié¢ gdedntien t hat i nl et openings of the nozzles are arranged flush wi t h
the dianeter of the nozzle chanber. 10. Full-jacket helix-type centrifuge
according to one of the preceding clains, characterized in that bores of
the nozzl e%OaFﬁII?Adkgﬂf‘e@xﬁkp@&n%{fgﬁ@ad%%dhg RSRRWE the rE(h':ﬁlr%@,lﬁnﬁf rotation
of the drum 11. Full-jacket helix-type centrifuge according to one of the
pr ec edlasactenizeidrin that bergs atthe npzaies arealigred at e anglewithgespeét to He axdvefl es are
direct %ac\hono (rlds relative to the

11. Full-jacket helix-type centrifuge according to one of the preceding claims,
characterized in that the openings of the nozzles are directed backwards relative to the

rotating direction of the drum.

12. Full-jacket helix-type centrifuge according to one of the preceding claims,
characterized in that the openings of the nozzles - relative to a tangent to the drum surface in
a plane perpendicular to the axis of rotation of the drum - have an inclination of between zero

-and 30°.

13. Full-jacket helix-type centrifuge according to one of the preceding claims,
characterized in that, relative to the outer wall of the drum, the openings of the nozzles are

_directed radially toward the outside.

14. Full-jacket helix-type centrifuge according to one of the preceding claims,
. characterized in that the ring attachment has or forms an axial outlet at its end facing away

from the port, the throttle disk being connected on the output side of the axial outlet.




rotating direction of the drum 12. Full-jacket helix-type centrifuge
according to one of the preceding cl ﬂm;, characteri zed ii’]fu{i}f?@&(ﬁhe :
openi ngs of the nozzles - relative to a tangent to the drum’s ace in a
pl ane perpendicular to the axis of rotation of the drum- have an

inclinatio f : ' -4 el | X- e centrifuge
' ' i on sOfFURGhMRER1EEH Be c%}ﬂlqﬁaéglaccol-@ing E(g{zlllle éﬁﬁgﬁeczzgﬁﬁé cﬁlaﬁsg I'Tug

according to one of the precedingclalns, aract e t, relative
t o t heehewacierizedhin|thasfthe distanrehretwednaho teolitia giskahd thesoutlerislvasatde by adli r ect ed

radi al |l y.toward the .outside. .14.. Ful.l -jacket helix-type centrifuge
accor é‘i"ﬁ%“}"&”&ns f’ulf"ru%g%%@éla}‘?f@plﬁ‘f%’r?g?het&,’wﬁea‘i‘ﬁx%ri zed in that the ring
attachnment has or forns an axial outlet at its end facing away fromthe

‘port, the throttle disk being connected on the output side of the axial
outlet. 27 1SuRpllgadkst helix-type fentjifigr eeconding so engndf thepreeedingidaimscor di ng t o
one of 2 Chi . J: r in.that th i n ween t he
i ot C G R AERAR € U MRy G AERE BT R b Ferd PR SR A BBt a1
by an diametbr afitspdrmm digingahe bpeeatidiy hidunes W@dinsdre tha@. 70mls| - j acket hel i x-type
centrifuge according to one of the preceding clains, characterized in that
it is designed such that the circunferential speed of the drumat the outer
di anet er ofy5t i : | ALY g 70 ms. 17.
- Ful |- a(':ket”hlglg}lg{u’tkg!plgéﬁ%et% %%%%Bgégég?@?%g to ozléélgffegﬁ@ %?@c&édi ng cl ai ns,
char achaméteazidin thah te thivgtld disloistdoestdictdd dsa paonehichstmds il ralafies to thbi ch
_standa stidl R r@l ative to tilhe dr.um during the operation of the centrifuge.
18. FaMY™ dyunpgtheoperation ofthe ceptrifiee, e according to one of the preceding
claims, characterized in that the throttle disk is constructed as a part
which rotates along with the drumduring the operation of the centrifuge.
18. Full-jacket helix-type centrifuge according to one of the preceding claims,

characterized in that the throttle disk is constructed as a part which rotates along with the
drum during the operation of the centrifuge. |




