; e3e]Z2\v6eT{s | NVERTIBLE FILTER CENTRI FUGE DESCRI PTION Invertible filter
“centrifuges of conventional construction, such as are known e.g. from DE 27
10 624, conprise a centrifugal drum nounted rotatably mJ’immmm”,W’mng a

_Shaft joined to a closed end of the drumand rotating th er
sealingly closing the open end of the drum a feed neans for *gyspension to
be filtered, with a filling pipe leading into the interior of the drum and

finally a filter cloth WINVERTIBLEeFILTFERt CENTRIFUGEIr um thﬂmmhmmw“mmg&uge

one hand being fixed to the open end of the drum at the edge

and on the other hand being joined to a drum base adjacent the clgsed

wall of the filtering drum 1In thﬁEg%ﬁllpiﬁ@ﬂi ng process suspension to be
filtered is fed into the interior o e drum with the separating filtrate
passing through the filter cloth and the wall of the drum and the solids

conponent of t. uspension being deposited as a filter cake on the filter
cloth i nsilB\ée'%"Eg @Wrﬁen%l‘fh‘g% Pt e n\‘ﬁdﬁ@né ponRSARYCHON HRIGH 3% AER WA r om t he
drum nechahic hn navid i t.oget her
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drum base drenshousiongta shaft jeened torafcioseshend)bf therdruheand rdatatingthe h final |y

to be turnded ri ght insiFe oﬁ, .an%the turni i nsi de- put, novenent carries
the 111t erOfCld GRUET SRAINGNEEIASING therpieer 6RJ ah e, AT 1{RGE TBPES 91 ¢ or
cent ri f uges [Eehsion'(s dd Midrd iRk & ERDERS easniMietnglidabr bfthel 11 ter cloth

have to be filtered, as oth 1s™ durable wthin certain limts.
The housi ndruemangsfinailytehfiltetralothadisioh ey be irseriedrig éhe daughthieosiothnen enti r e

i i b i i e, h b
moved our P GHRnand AeBadheHindte hpn e e it e pgbR SR AR um As
an al t er nagnd/ entti9e biiferiHanariding jtziﬁédi t¢h d?@l"rhttﬁésfeuﬂgaééﬂ%é ek catgie

centrifuging machi nes are known f. for exanple EP 0 454 045) where the
drum has awalbef the filieritiad drimgliniel cendifieging progessaisuspertsion torbefitenedi um on

whi ch the fi ' [ i tly. .t ' filt | ot h
nere o asbdh TiadRe o SRR i, Sutihe heeRie FliEfatialirb oy (1
out, a pnewngHilict ciitRRhdithe WANOIARE drith, 6Rd diss selescépohéntisitheake from the
wal | of the drum and, aided by the conicity of that wall, conveys it into

an annul ar SYSRENsian beipg sdepasiedan@ filies caligendhetfifer slodh inside tre dme.drum A

probl em w ] i { I i i . tisfactory
ej ection o?n?tﬁgbf?@?%%ﬂééggwﬁ? gﬁ%ﬁbf‘bre%’ %%@gﬁégnm‘%ggﬁ%ﬁlgaﬂeiﬁﬁtl vely high
degr ee bef opehingdhe dawa\anid motingttheritury sasef fogsthenreathntherfitdr ofegi e dryi ng of
the cake to a degree allowi ng sinple pneumatic _discharge is tedious and

ener gyconsatiaehedio it towaiapthe epgn iandsfdhe deumwi The duim Rase iopi eutef of the
mat eri al , i : hf I i - ot h

o for s cont b [ ¥gEARTEr elE Bicth gy 15be sihelirah hode bER SRS, 01 1
filtering thediummingringide-ovdhoveimdriteatriesthenfiltericake puéandigjectgitschar ge on

t he ot her hand has the advantage over the invertible filter centrifuge of
being shorter, yet this advantage very rarely conpensates for the

di sadvant agﬁe%ﬁ%hﬁ&%l% |e%r95%#§§dﬂe§wg§s iir?t?i??ﬁé?@su% 8hdibR® Wi th

an invertible filter centri uge,I Isto , y so that a nore
conpact cowhichuattacknthieSilieh clotihbdye do tefiteoad|lap the dadthtis bhly dwbblés conponent

can be discharged, subst.antjally independently of its isture content. The
b bl em | 3 IR TN bealsin Sroipant sas dRim aio s Fobe Farti | ¢ or
cloth, Comhbﬁ?ﬁ%ﬁhéeé?&ifé frivertiith FHoVBhEH RS BE chfied 8i, Y.el So thalithen housi ng
with a drumwal'l conprising a stationary, dinensionally stable filtering
medi um a shahtbaseicamige mayedrarhaf the drumiactistance eapial toethiei axdalyergtbsi ng t he
open end of hﬁ;ddrun1at the edge of the drum a feed nmeans for suspension
to be fil tFHEIWTh a filling pipe |eading into the interior of the drum
and a drum base arranged in the interior of the drum the drum base and

filtering mediumor wall of the drum being axially displaceable relative to
each ot her Asmanatieinative ip Heniavgeibie dlterggenirfueastascibad ahevd gaNEERNGINAT r om

the drum 3RsLrifiss SIRAQRAT forlBF Hlntbis B 6 B84BT RHer8ind LRuRHalshier

surface, whi
conically widening wall made of a metallic filtering medium on which the filter

cake is deposited directly. As there is no filter cloth here to detach the filter



sealingly against the cylindrical wall of the drumin a w thdrawn position
of the drum base, adjacent the cl osed %end wall of the drum The invention
thus relates to a new type of invertible filter centrifuge where the use of
.a filter cloth is avoided. A centrifuge of this type will hereinafter be
referred I | o] I r I drum base
known fro%&%%ﬁo@oﬁ\?cek&@:l §f]g]e’ &ﬁ\%%??ﬁ?g&fﬂl ‘?‘?e??’gghﬁalf“? g‘g%arligs]ﬁr et ai ned and
now t akespmvided)evhitudetaahes the fitteachid frivl e vgalieasfdhg dirgmrand, laéddd | t er

' Efchanically di schargi he solids conmponent or

cloth it js used for ) in
filter caRétherraniciyohiaatvalleenyays Bt PRAMUEGTANNEATRREA ng to t he

I nvention ' If ' f r cloth, makes a kind of
reversingbﬁ%ggﬁgﬁﬁﬁﬁffﬁr%ﬁe rwﬁﬁ gg@efﬁhﬁﬁe mechani cal di scharge of the
sol i ds component, such as is known per se fromthe classic centrifuge
fitted wth a ¢cloth, Since there is npo filter. cloth to be turned inside out
and t he. cBrRipplaIS i BiS FeaT NG Tchma isthat i BepBIRsSe s aRIBent can be
reduced t g : | ; B i b gt f y the drum
base 15 | ireq o & HEPEAL SingaRe gakBis BT pBREGal TR

short er coefareband.ohloyeavessitoatiinsging dfterotneiunderetiovharbalrgiegtafithege,
simlar taq %h?t Q{ t he ﬁentritu ina nach%ne.d%scuss%d above with eneunatic
di schar ge 8¢ {$,8 49928 ANRWING SIBIe Raevinglic Sheehplogis tPAIolF and-enmigy-

mechani calchiistithfoSBABGHIBIBEDP infosEilNg JMRR kMR SiopBRlestdith¥ mAterial
alternative to having the base of the drumtravel relative to the

st at i onar povalthess cases dnewsantiifuge avarkingawith adijtepelottbodersreansidarableo t he
drun1base§®9 F&%@ parts may be noved sinultaneously relative to each other
in an axi g fion. All the foll owi ng statenents and expl anations wl |
be based on the first alternative, nanely of the drum base bei ng noved.
However they apply equally to the two other alternatives for the relative
novenent dfhe ¢rntafugindeashineowith the wetallic filtegng mediura duthe wellgi#eli ng t he
filter cl ' : ST ' elLi shorter
distance,Q#Q"}%gfwg©3H%%é§?g§¥g§éh§§§%@ﬁgﬂgﬁ§?@@ﬁﬁbé%ﬁ*%%%ggg?g?e can be
processed gver tthe inesttiblef filge centrifegea bf BeingesHorler sfet thikadvantsyevarghar ged as
far as possible w thout Ieaving resi dues, the drum base preferably has a
di amet er dAIS)Y spMpensatesdar the disadyantage desciRedipb®¥@.er of the drumat its
cl osed end wal | .

The problem of the invention, starting with an invertible filter centrifuge, is to
modify it, firstly so that a more compact construction is obtained, and secondly
so that the solids component can be discharged substantially independently of

its moisture content.

The problem is solved by an invertible filter centrifuge without a filter cloth,
comprising a centrifuging drum mounted rotatably in a drum housing with a
drum wall comprising a stationary, dimensionally stable filtering medium,

a shaft driving the drum in rotation, a cover sealingly closing the open end of
the drum at the edge of the drum, a feed means for suspension to be filtered,
with a filling pipe leading into the interior of the drum, and a drum base
arranged in the interior of the drum, the drum base and filtering medium or
wall of the drum being axially displaceable relative to each other in order to
discharge the solid constituent mechanically from the drum, and the drum
base having a sealing element at its peripheral surface, which element lies



When the drum base is extended to discharge the solids conponent slight
"tesidues may then possibly be left clinging to the wall of the drum Shoul d
t he solids conponent be very dry, it can be al nost conpletely discharged
owi ng to the nechanical reversing novenent of the drum base. If is

Peaui 1o axgatt fadist eeind R U Dt S g hadiaRBr et BPfhe™ The
di mensi ondturataie| adjaceht thbelowdd end wallof diaigturer of the filtering nmedi um

formng at least |arge parts of the wall, is inportant as no deformation of
the wall occurs particularly while the filter cake is being discharged;
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medi a ar euse 6 adfitlencioty épavoided.t Mecentafulgalfehiartgse ol sreinaf@ribecan be
maxi m sed, fyet no deformation of_th?_ wal | t,fakes Ia&e even during the
actual cefRTEIMEGJP RS HFigtRsss invertible fiker srRMUTINOSy | kheyding Base KBOWNot hi ess

centrifug i g (68 L 0O i om a
et ur o of o B Ol BB o B i R e e o B0 i ¢
t he mesh wiett functiom.dasiead df dwididg andeguiding itike filkerecloth it Eblised fon a preferred

clothless centrifuge according to the invention, discharge of the filter
cake can Hée(g?é]'%qthgdj' at"@l'ﬂgég?isehé%f‘c’@pﬁﬁﬁﬂtrﬁﬁil@rﬁ@ Bs used to detach and

di scharge filter cake residues. The above-nentioned pneumatic neans for
detaching and discharging filter cake residues is preferably a device which
produces d hgadlothless iovertiblefiitendentriifugefactording tnthedmweention, tike tpen end. The

fl £l | i gned lel with th i li ght
Phot i nat; GaniugR s fferoofl Riad Slinfor oVl eheRbui e gas 1 ow
conponent dr@niiedsRCih thBenddHdrdal didchaf§Sbbessolids¢o kYsic® 4@t the

det ached resi dues are sinultaneously conveyed towards the open end of the

drum Al t &nexN R Se Temdbeaidassitcentrifugssfiited with erclothovsinte dnenetie neneunat i ¢

| oW to the d i i al _di tiap. Gas, fi
b1 owi ng- orfter Eledh B B ARl TosidF gtk b afe BehPiGk pheilds hPauF e
det achmentthgfreférsing mek@ehesad BB Tednesd {dgodut Hafrthe WistBAte M thé he wal | of
the drumfornmed by the filtering media. In particular a conmbination of gas

fl ows act idigtange Faveliedby diridem aiselis imited te igssghenihgd. an excel | ent
cl eaning action for detaching and discharging the filter cake residues.

A considerably more compact, i.e. shorter construction can accordingly be
obtained for the centrifuge, similar to that of the centrifuging machine
discussed above with pneumatic discharge of the filter cake. But as the cake
is still discharged mechanically the disadvantages of such machines do not

apply.

As an alternative to having the base of the drum travel relative to the
stationary wall of the drum, the drum wall may be moved relative to the drum
base or both parts may be moved simultaneously relative to each other in an
axial direction. All the following statements and explanations will be based
on the first alternative, namely of the drum base being moved. However they
apply equally to the two other alternatives for the relative movement of the
drum base and drum wall.



The pneumatic nmeans may be arranged statically relative to the wall of the
drum and the action of the pneumatic {:reans is then preferably generated
starting fromthe closed end wall and Conti nuing towards the open end
section of the drum so that the filter cake residues are successively

carried a eqi ngi | acent.. ase n . an ont i nui ng towards
t he open 2%“6‘% f?ﬁ@'?fifg}éﬁ?‘gl/ﬂa@gﬁﬁﬁ%%ﬂ‘/ 'tenglss’#gh%ghaxﬁﬁgg%Qr%rﬂgjﬁsﬁe wal | of
the drum niyeliagstdrar distaate Vvieltiat Svetrsdyresdies suBpémsions behighi rection of
the drum The relative novenent of the pneumatic neans and the wall of the
dr um pr odlie@perateresearbbepreeassad in kg centefuasusi y described with the
controll able nozzles. Particularly preferred pneumati ¢ nmeans can produce a
pul sating gas flow or flows, which are considerably nore effective in

det achi ng Td bh&ile sk filteresaldesod disthakedvdl far o pdseibié Withodbhieaviegune of air
used with them can al so be m ni m sed. 6 In another preferred pneumatic

means nozZPEdyas teedramedgiapiaiembhohas adliameter ooly sligntly smaller At ed at a
di fferent tﬁ???i‘?é H%%tgfﬁgméel did 5{1@3 glrog .ehﬂ%ﬁ Yy obtai ning conpletely

uni form app 1on o as tlow or 1ndividual gas flows emerging from
the nozzles to the wall of the drumand the filtering nmediumin all parts
of the wal| surfa

e. A particularl eferre neumati ¢ neans has nozzl e
out | ot s 5 ONnERand Geim sRe is afandlentio dishier o6 e eo AR RBIg e
i ncor por at ad:A Has8 [\ il in
cl ot hloess rgg‘r(ljlturalsm%’eq%é&ﬁ ets %é’%qﬁgCE%‘?%YO§§%§“‘?SW§F(?Z“?‘lhgﬁﬁ‘?u%@g’ﬂﬁgnsi ng
t he drum vedlids componespbeivary dryt, litecam be eimost coedpletely disehadiedmriag with a

liquid cleanjng agent, particularly a solvent. To ensure the separation
from the dAUP o) BN aTe B0 PYTAE SHIR ASHRARS; 1 he. rachi ne. -whi Ch

invertible filter centrifuges are required to have for pharnmaceuti cal
applications, the drumbase has a sealing menber on its peripheral surface
whi ch is sléis prefgrabledpl useda fitfetimg mediumahichis self-supporting atidudnestreat t he

drum base js. in.a wthdrawn paosition adjacent the c|as e of the drum
Thi's pr eve@&"ﬁﬁ%eﬁﬁgﬁsﬂeﬁ“@p°&et9t'1‘ﬂ‘8?%‘lﬁﬁ8 dfrﬁgnﬁ‘ggﬁl %?%Wenﬂ'?%m base. \hen
the filterdigfRidnal SiabARRbORTE WaDOF tHedRi Braif thé GiteHN me%ﬁmqéﬂﬁihpf uge
according to the invention the cover first has to be renmoved fromithe free

end of theatdeashlae parts ohibecwall, s frnperantpsone defasmating dbtiewaliand t he

cover is appli ealingly.tq t fr .end. of .t he drym and S be

r ot at ed vm'$§qu§gaﬁwﬁiﬁrsﬁﬁ%ﬁl%ﬂbeoﬂg%rr i‘gi'%ﬁgm%ﬁ&éﬁ"%ass cg}d%%frﬁgﬁmse

condi ti onswbhig dHiseruridesiraBiydhbhecQudaRies Gf slid AesidissToPAlsst dikespacers. Thus
when the drum base is slid forwards at the begi nning of the mechani cal

cl eani ng ofesid@sdainedeftdn soedryB. of filter cake the cover is opened with
it, and the nmechanically discharged filter cake can drop out of the open
end of the drum In a nore expensive construction the cover may be renoved

from the f8ek-sapgoitingeitiendesdia \are bidoadvantagdmseas the agiilapld eaagfvant age
that the distance travelled by the cover to open the drum can be nade
shorter t hdin me@ll can be maximised, yet no deformation of the wall takes place even

during the actual centrifuging process.

Filtering media suitable for the clothless centrifuge are metallic, ceramic or
plastics media or media made from a mixture of those materials. For example
multi-layer metallic mesh nets with the mesh width increasing towards the

outside are suitable.

In a preferred clothless centrifuge according to the invention, discharge of the
filter cake can be assisted by the action of a pneumatic means used to detach

and discharge filter cake residues.



di stance travell ed by the drum base in nechanically discharging the filter
cake. A still nore conpact construction of the centrifuging machine is then
possi bl e. The cover, as seen in the axial direction of the drum my for
exanpl e be arranged stationary, while the drumis drawn back a short

di stance ghetdidvaaabhiomel Ghelmatishvsdi et BetathiR af@di¥BkErgiiy AEsquat e
space between the cover and the open end of the drum through which the
filter cakakernsgsidiues iscpmefarably pdewcewhiat prdsscds angawhiow ondodsum base i s
subsequent | ¥.,S! I nreferr clothless invertible centrifuge has
a drum hoég?‘éng O&ﬂ?gtﬁ{:%(ﬁ(gﬁgrdgd% %%Efﬁ 8§$-| y in the direction fromthe open
end of the drumto its closed end wall. Inthis way liquid filtrate | eaving

the drumis drained fromthe open end of the drum from which the solid
filter cal&ergasdfiqws or §owabanhecdiongd gasaliehmitedhe mxisher alubslighient

di schar gi ng.;; T e -.di S} | | et ween the
out | et foﬂﬂ;ﬁ“ﬁéﬁ% It? Bﬁ%’ggyﬂﬁ%d@ﬁg fﬁgm@gﬁaétﬂhgr%dgﬁ”&% h(?\ﬂgcoﬁq({}‘ee \Pﬁousi ng
chamber whd gbtdchchieviter chke Fedid@ss, eRigesdtiontily dethat ke dsriched absiddedi n t he
wal | of the drummay |ikew se be slightly conical, though conicity in the
opposite @re SERRIERNGIShEeRHRYREdawaEdsetheranan sndwpt WetdisMaal | of the drum
w deni ng towards the open end of the drum This allows very narrow

tol erances for the drum base relative to the closed end wall and avoi ds

bl ockage iterhatividiyior bdditionblgna igas ifeowontslvo fromothet freeutnatio meses i n cases
where the filter cake bakes very easily. There are various ways of putting
t he suspeﬁ'@‘?bﬁ%@f%ngiqm%#@jgﬂ%ﬂdﬂ ?H@g'?hgﬁ?¢t&”-d§a§ﬁgwél WA 1t i s
proposed ifie BRuM if 3fraldfeR direcith Bercifar SRR ARt dHorkR sprBaRdY ough the
drive shaft. I n accordance wth e 1nventron it 1s preferabl e however to
provi de t hresidaesifroof thdBltetingmesidium an trepeail g teendrune forovext bythie t he f eed
pipe as a fillin i pe which passes throu t he cover, and | eads into the
b er or - ditering Taedar db PRHIFUATES EOMPINIY Bl Ga8 RESACtnga an FURHY pe. nay
pe oui ded d ramdidifdetiohdlolie ellént 8€afifg achBn fdetBeANGNd e Pipe and
t he opening 1s avoi ded even during the centrifuging operation. In filter
cent ri f ugedis¢chargingstbeditencakel easidedd.e to apply a gas at an over pressure
(e.g. hot vapour) to the drumin order to raise the hydraulic pressure
arising in the field of centrifugal force, or to blow through the filter
cake in orpes pheudaYic nearfyl mfa? b%”é&&’{éed $tatiCalfy reRRREMoWRS vall¥fitge nat i vel y
it may be desirable to subject the drumto an under@pressure. To have this
oppor t uni tgrust, andoheaating of ke peaumatia greanscisdhere prefaratby ggadratgd t he drum

to over pr re. or .under pressure in order.tq assiss the filftrati

e ocess oy SRRGTet a8 Silast T o ahd RLERlipbdoRaRs el SHarliehd S8R of o1 ¢ e
cl ot hl ess ofitherdrum, eofthatthe fittlertaké vamdiey atehsudcebsively dairped awvaye connect ed
to pressure or |ow pressure sources to var ressure in the drum and

] ) y the p
to be seal kepiBpings andhe slasedgndawalbapd seatinwnatewardsiheanen erf seal .

The rotati&&haqﬁhn§eals the filling pipe relative to the rotating cover and
the sliding séal "séals the pipe relative to the axially displaceabl e cover
It is further preferable for the filling pipe to be supported on the

housing in a resilient holding device which El | ows wobbl i ng novenent s of
the pipe iAteBREVaXthe PRRHMAtCHacaR: and fp WA of theidRgn seay be TIP@bg | ows f or
the fact t o ég&f q : ; tl i t he
centrifugi *r;égétb\}reﬁ:)?ss, g%h%i?ﬁgﬂ}é(?églc@mdr“?@%%ﬁégen ' (;r%heﬂlﬁ‘eét%um and hence
eccentri c movemeEmt obthe preurnatc maans artdsthienkait of the druen pidduiceg tipe pe. I n
this preferred di t of the clothless invertible centrifuge

precaut i on§a'§f3§?{2§£§ﬁq§ RSEUIPLElY erﬁcé'gﬁ&\y‘é%tg‘?cﬂ“y lable 9% & amage to the
filling pipe and its premature wear-out. This arrangenent has three
effects. The filling pipe is used sinultaneously as a feed pipe for

hi gh- pr essBadiotarly praerved poeumatic mesdns ¢avpodess @ pulbgtingiges figwoart , so

t hat speci

| feed. pi for, thi car di nsed Wi th.. Th
oo mod. Bows WHB AT Gengideral siorsteaE My dSecher e ke aRHILAS cover
prevents t fignPthe WA BF the &b Thé KBIInSS 6RRIr UGl AR thaen eankldd bgi ng chamber

or gas (atnospheric air) fromentering the chanber fromthe outside. The
resilient &iuppised.ng of the filling pipe on the housing conpensates for
wobbl i ng notions of the drum caused by inbal ance, so that conplete sealing
by the conbined rotating and sliding seal is guaranteed when the centrifuge
is



9 operating. There is no adverse effect on the sliding novenent of the
cover relative to the filling pipe. In.this connection the filling pipe is
preferably fixed to the housing by a f?ange and with a resilient nenber
_interposed, and a thicker section tapering at both sides nmay possibly be
provi ded LLLI [ e j ' arly
sinpl e seﬁ a\b\ﬁgﬁ'ﬁpﬁééef%hg? g)% 5 glf(r)nn%tp gmte?rhé'gﬁgznl? o&@e*soﬁﬁﬁvdop Ejéaa\/\oggﬁ ﬁ%ﬂ not i ons
of the drfiow dritecameeiretatednth iffdreahspded fremrthbavalngf thedirai, thergbpear i ng
on the one hand and the proyision of a tQicker aection t aperi at both

O, [ ) n
si des at pﬁ@'emm@am@ﬁtfhgwn 38" BppPliGatign At tae gas flpw o iRdiv! aagﬂowm y

t FotT : passi bl e but
guaran ee%rﬁ%@éngi#ﬁ%n‘%ﬁgterﬁ'zﬁl\ég't%hé’R%rll%f'éliﬁ’és'erﬁnaa?\d @.rfﬂtfehﬁﬁ e’ﬁ‘?ﬁ"ﬁﬁ‘s'ﬁl e bu

it also ensu the cover Is pl aced during ter cake

di schar gi = partssef theevalleairfacg. i nt eracti on of the thicker section and the
rotating and sliding seal is stopped, so that during the discharge phase
the opening in the cover now surrounds the filling pipe with a spacing al

round, angy Bﬁﬁi%ﬁl?glpygﬁéféﬁé@ Rgauma@icrrﬁé@ﬁé R&s ﬁaﬂz@'du%f@fo?g?e} 95§ﬂ5@§pl etely

avoi ded during t hase. an alternative to the possi ty o

oper at i ng ingide ¥ drumethese sray prefetadlybe ndonparatedts v theadruhrobage.essur e
conditions by neans of the filling pipe, the side of the drumrenote from
the filling pipe nmay be connected by a pipe to a pressure or | ow pressure

source. SuRPANdWYeR siRTpRS §I‘é‘éhﬁ®?oﬂﬁ§_dl’6thfe%§ r@hirﬁﬂ%gbyﬁetéafﬁw Beby the

filling pipe is thén separated Tromits function eedi ng i n suspension.

In this cqravdeddnsidashe daun dpratinsing thendrume wadyise. espeqialyftbe dilesinge capabl e
of being sealed off . fromthe. fillin iLpe by a. seal.i menber which rotates
Coget her earmBeaias Pt Wit adbbErBaRRedRePh e iedAg B to oo 1o

avoid frictional engagenent. Another alternative is to arrange the drum on

a holl ow shaft and nount a seali ng menber di splaceably in that shaft, in
such a waylQ RBsurettheseparaiion frome the egvisprment. Pasticulamythe endrannmitde t he

drum I Ol -y d : ' cover it is
further pr°efft@??%%&{"Jﬁ%p’g'?'g*éHﬁﬁﬁé'ggﬂgﬁgﬁt&ﬁﬁﬁéﬁyﬁgﬁ‘%@g‘gH?{é?g‘%ram y about
its |ongitpihrnaceaticsl appliicativre, tive Brura dasehasad séalivg meambertdmsits axi s
together with the drum A rotating/sliding seal in the aperture in the

cover, whiR¥IRARElsHrERsEANIBR b pealiNals aPRELOdhR Y Heeriet watkffhe @& Mon, can
then be a"@h%ﬁ‘%e dffin bAEBYS RYA WithdtdWn PE&tioN YRRt e BOREEErdbring €9! on
out si de t he housit ng.

drum. This prevents suspension from getting onto the back of the drum base.

When the filter cake is discharged from the drum of the clothless centrifuge
according to the invention the cover first has to be removed from the free end
of the drum. During the centrifuging process on the other hand the cover is

applied sealingly to the free end of the drum and has to be rotated with it.

In a simple construction which allows for both these conditions the cover is
rigidly connected to the drum base by spacers. Thus when the drum base is
slid forwards at the beginning of the mechanical cleaning or mechanical
discharge of filter cake the cover is opened with it, and the mechanically

discharged filter cake can drop out of the open end of the drum.

In a more expensive construction the cover may be removed from the free
end independently of the drum base, bringing the advantage that the distance
travelled by the cover to open the drum can be made shorter than the



In this connection it is preferable for the filling pipe to be drivable
substantially synchronously by a drive,neans. It is also preferable to
arrange a sealing nmenber which is optionally reciprocabl e between an open
and a cl osed position, in order to obtain the seal between the feed

aperture i v Ll | De. t . di. t of the

cl ot hl ess (ﬂﬁéaﬁ ﬁ%ygﬁ%cfﬁggwgﬁﬁ PF?%%&%%ﬁéPL%%Hg%fs&ﬂgE%ﬁm%hﬁgn the drum
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reci procabl e supporting shaft is arranged in the hollow shaft, enabling the
dr um base RASS#¥E.di spl aced relative to the drumwall or the filtering nedi um
of the drumwall for nechanical discharge of the filter cake. More
specifically it is preferable here that a screw spindle be arranged on the
suppor ti ngrishedverpas seenin thengdgl digedtibe of thedram| nitlyedobexamnpld sked, and t hat
either the screw spindle or the nut e driven in rotation by a notor,
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drum base; | eakages can essentially not be excluded with such units. n

These are extrenely undesirabl e when filtering highly sensitive products
such as phapnefegediaethiessrinvertipleocardsiigeiasch dturk dvopisingewhictevidengri | e
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safety reasons. Centrifugal governors are available for this purpose,
ensuri ng tofdhetdreme from wiiahothersatit filter cake draterialds madhanizallyni t i at ed bel ow

a certain grumspeed. This tvpe, of safet evice is relatively canplex and
orone. to 1 ooARBR oty SuBeealfe schBlly s TR FheeR sal B TRARL sl ng a
centri f ugathr@8aRheRsiohallypb&ivdenthe outiat fdrenés Gltidte o thbltyariVand eiavar d
above, proposi nﬂ@gl hydraulic unit to effect the ogenl ng and_di schar ge

novenent oPaft gktheofitar havwsing eharpbeewhishgeeeivesthe fiter ofi filtgrigplieaul i c
units, Oneﬂ%f%ﬁélbi lity is particularly that a screw spindle should be
arranged o supporting shaft and a nut engaging the screw spindle be
provi ded, that either the screw spindle or the nut nay be driven rotatably
by a notor, so that the su portin%&shaft tel escopes to and fro in the

hol | ow shafgaifdpenmihef ibg arue Maydifewise br sightweanitaldiheugh gagicitydnati ve to
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when it is rotating at a speedqﬁ‘ovver than the criti carﬁ’speed.
where the filter cake bakes very easily.

There are various ways of putting the suspension to be filtered into the interior
of the closed drum. It is proposed in EP 0 454 045 to guide the suspension
into the drum through the drive shaft. In accordance with the invention it is
preferable however to provide the cover of the drum with an opening and to
construct the feed pipe as a filling pipe which passes through the cover and
leads into the interior of the drum during the centrifuging process. The filling
pipe may be guided freely through the opening, so that contact between the

pipe and the opening is avoided even during the centrifuging operation.



Hence all this enbodinent requires is nonitoring of the speed of the drive
‘motors, which can be acconplished very,6easily w thout mal functioning.
Alternatively the screw spindle or nut” nay be drivable by a plurality of
~notors which may be switched on optionally at different speeds, and the
maxi mum speeds of these notors may be chosen so that the maxi num speeds

12 inparted by themto the screw spindle or nut are |lower than the critical

speed of A&l sehtrifigetMas sahicddinied dusiraNERS bpply PHasB0hRNGvar control | abl e
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a hol | ow shdértto dripét, st talsulglestipfd a vapseswhsi.ovbridiRelyt Ardydse of the
centrifugi ng drum when the drum base slides forwards, and pollution may be

caused, edgsirgble|taisubieshthe diumm dogR UNHes PresRUsei al s being carried fromthe
machine frane into the interior of the drum Conversely suspension
resi dues, residues of filter cake material and/or filtrate may be

i ntroducedd mdve thircopporiunity dfaisiedingythe entifudinghandidr sureuntbe byr um i s
being cl osed. These are both di sadvant ageous, for the pollution may inpair
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centri f ugiclgthlgsserimvertible fitter centrifage jortthe fillimgepipato bé cohmesteddong shaft. A
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shaft carrying the ase d the interior rumreceiving the
suspensi onotatingi seahdealstthe diling pipe ctlatike tWhithehetatirigecquer taindi the shiding i s

undamaged and can.thus fulfil jits function correctly; a nmeans for
noni t or i ngseé‘?a?g]ﬁéi‘%HﬁeaTeI?)th@s@Jﬁg ad@f)@éﬁﬁ"ﬁ?%%@ﬁﬁ@@'brevai ling on both
sides of the wall is preferably provided. The differential pressure may be

nonitored and an alarmsignal triggered if
It is further preferable for the filling pipe to be supported on the housing in a

resilient holding device which allows wobbling movements of the pipe in
combination with the rotating and sliding seal. This allows for the fact that
imbalances occur more or less frequently during the centrifuging process,
leading to eccentric movement of the drum and hence eccentric movement of
the cover with its inlet for the filling pipe. In this preferred embodiment of the
clothless invertible centrifuge precautions are taken to prevent this movement

from causing damage to the filling pipe and its premature wear-out.

This arrangement has three effects. The filling pipe is used simultaneously as
a feed pipe for high-pressure gas (vapour) or to create low pressure by
pumping out, so that special feed pipes for this purpose can be dispensed
with. The combined rotating and sliding seal between the filling pipe and the
cover prevents the gas under pressure from escaping from the centrifuging
chamber or gas (atmospheric air) from entering the chamber from the outside.
The resilient supporting of the filling pipe on the housing compensates for
wobbling motions of the drum caused by imbalance, so that complete sealing

by the combined rotating and sliding seal is guaranteed when the centrifuge is



the desired level is not obtained, so that the operating staff can react
imrediately to | eakage of the partition wall and change it. 13 Anot her
devel opnent of the centrifuge accordi r?g to the invention consists of
providing it with a device for undertaking a wei ghi ng neasurenent. Wi ghi ng

be d heapl ith | | oad cel | d,wei ghi ng- [ t, though
i sr upt 1 VBPPGHEGS 19sters g epRE-ofie chPe suingdolrastlote dvBR. "M
cent ri f uggs|AprsioB e ey b@ebe conmpensated. A sinple way of solving this

problemis for the centrifuge to have a device for undertaking a wei ghing
measurenent, the centrifuge being nmounted for rotating novenent in a
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self-contain ousi ng sectron ‘an e second being sealingly
encl osed by dspeedntlurig) theddier #ake distbasiing phast ithoe sealirg interabtiors ohg

ti f h h bei ted f t t.in dif t
i v ect | ondha HISHer PR AT RET OB R el 892103 5P a0 et A a of y
bet ween a gé ‘a%%ﬁaﬁcﬁi‘ﬁhéé@ﬂw@aﬁerﬂﬁ?%@ﬁ{é %'m&xﬁr@&ﬁé ¥R filthd

e
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the drumitself eSavi nv%}j%o e .di n‘c}n | ed. Both housing sections are
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pr ef er abl ))S ﬁBGWE S'Yt% Hrng, Fi cal axes. 14 The first housing
section is preferably generally annular and the second housing section
approxi mately cup-shaped with a substantially closed end wall, the second

secti on béhhgn@fipmativededhe pgsyibility ohepdrating theveluaie eyclasedbiyéhepposi t e
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working with centrifuges according to the invention the drumis usually run
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boundary between the filtrate chanber and the solids chanber; the annul ar
gap may al so contain a flexible, resilient seal. If the druminside such an
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housi ng sectigns. .Jf . a seal is.used in e ann r gap it st anly be
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peri pher al frigpsesl eMgalgpehtum and the heat produced by contact. The effect
of the annul ar gap, which is necessary in view of the inevitable

Another alternative is to arrange the drum on a hollow shaft and mount a
sealing member displaceably in that shaft, in such a way that it can close the
feed aperture sealingly from inside the drum.



wobbl i ng novenments of the drum is that no absolute seal is possible
"between the filtrate chanber and the solids chanber of the housing. As the
centrifuging drumacts |ike a fan wher rotating, an over-pressure relative
to the solids housing section arises in the filtrate housing section, in
whi ch the closed drumrotates during the filtering process; the
over-pressure is basically responsible for gas exchange between the
filtrate i f ; ' i G j sses out
t hr ough tﬁggJWIteéﬁhéﬁﬁ% |um|l$t Q@r g?gﬁég?g%ﬁ%wﬁwtﬁﬁgﬁﬁ?gﬁgggﬁg?ng
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provi ded between the filtrate chanber and the solids chanber, ensuring

pressure &ustheseesuwrensetdfeontamination, eamihesre aveidedi rabl e transfer of
liquid into the solids chanber through the annular gap nmay neverthel ess
take place as a result of the turbulence prevailing in the filtrate
chamber. Fivd RRA&TRY/Slidihglge8l M8y BededolREddh aG@Yioncodbidie tRaHulsiigough the
gas conpensation pipe into the solids chanber, as can gas saturated with
filtered liquid, which may then condense out undesirably in the solids
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chanber | igyachrgrioustyely pidsivermediisequent |y an over-pressure arises in that
housi ng section relative to the filtrate chanber, at |east as long as the

drum base is applied to the filter cake |ying against the drumwall and
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with solid aerosols through powdery constituents of the solids. Even if, as

al ready meifal bgbyeenthefeed apsetucain the ¢rvse and the MlingaRiPeor pressure
equal i sation, the turbulence prevailing in the solids chanber during the

ej ection of solids - which also takes place with the drumrotating - nmay
make sol i da gratkenemibedinadrityf the cloteshinvartinié fitteryeentiifuge adoordintto at e
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centrifuging drumat the edge of the drumin the region of the filtrate
housi ng section and solids housi ngh section, whereby a stream of a gaseous
bl ocki ng nideraspeeifically ibisquretarablerheradhalmsrmw gpipdiauke arARDAY onHBCedge of
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sections ogithdreahéisctevaispindislositlel ilit maybkelriven in rotation by a motor, so

that the supporting shaft telescopes to and fro in the hollow shaft dependent

on the speed of the screw spindle or nut relative to the speed of the hollow

shaft. This enables the cover to be opened while the filtering drum is rotating

and the drum base to be slid forwards for mechanical discharge of the filter

cake through the free end of the drum.

This avoids the use of hydraulic units for the discharging/inverting movement
of the drum base; leakages can essentially not be excluded with such units.



The protective device is preferably designed so that it can produce two
"streans of a gaseous bl ocking nediunli@ t he annul ar gap, one stream being
directed into the filtrate housing section or filtrate chanber and the
other into the solids housing section or solids chanber. It may still be

advi sabl e royi -cal |, a ensati.qn pipe. However it is
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cake with prefezbblei vel y hi gh-pressure gas to open the way for the drying
gas, before blowi ng the drying gas through the cake. In cases where

de-humi dification and drying in the centrifuge are not sufficient, thernal
uni ts in YRené eblitieh shealypuifoiiard 3bBva BrapESHUPIGELAE thRhy BifEct
centrifuge, in which units the solids renoved fromtihe centrifuge are
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m ssi ng batehes allribisiaabodimernt cequirasub andnitoring ¢fghe speed of the drive

motors, which can be accomplished very easily without malfunctioning.

Alternatively the screw spindle or nut may be drivable by a plurality of motors
which may be switched on optionally at different speeds, and the maximum
speeds of these motors may be chosen so that the maximum speeds



In known installations where the centrifuge and solids dryer are operated
"separately, neither the results of de-humdification and drying in the
centrifuge nor those of de- huni di fi catlfon and drying in the solids dryer
~can be matched to each other, and hence assenblies conprising a centrifuge
and a soljds dryer ,are often unprofitable ow to,waiting,.or stoppage
lree. * SulPaded Byihed b 3t spngls QuSuiAledouer tindhe CUPaLsReR b o | evel
wth a vigwgﬁpuﬁﬁ%jilling certain expectations for the product, and this
may have a direct negative effect on the manufacturing costs of the
assenblies and their operating costs. The degree of de-hum dification which
can be obtai ned mechani cal. centrifuging in t inyertible filter
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baked on hawwEsleHd RikEr MPERSsRed-spitdiel 0 their thixotropic action, and
may make further novenment of the product into the solids dryer difficult.
Her e agai n undesirabl e stoppages nay take place. Additional equi pnment may
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tenperature of a gas and possibly the tenperature of the surfaces in
contact wi AhefrieelysRay 88.protited ®YtdriandiRgaTiexible aRticr dxpynaiblelpattitiont hese
operating data so that the operating tinmes for dehumdification and drying
in the cenvall bebeeemthe elosed esd walsoldheseniifaging-dsuen ard the dawa baset he” same
time the i Cal ' j : t ; er mal

cner gy i n TRV BBl hblt Bl Bt olcok BBfvel e Mg Sna =L e
hand are stargfgtive dnamdeseandthedhtenomof Feedmmi redeidng ithe spepersioy. such an
installation isgto divide the drying work optimally between the invertible
filter centrifuge and the solids dryer dependent on the product and result;
i f necessa - 1 ol fy [ j ESHSIM ried out
in the sol [t&%@?@@?g?éﬁ& Ht]%’ggnwﬁ Q% F%Q/%P?F@Pg%é]ﬁ? er C(E,ﬁlgtdrélqt %g%,eagnd vi ce
versa. A fthusifalfil itswandtionesnrsectipba dneerrs formdri@ring \eedifferentiah presssire hat

there is no trouble with the wei ght-dependent neasurenments in th

centri fugeb%Wﬁ?%%SHWW@Va&ﬁ%g@&‘gﬁoﬁ@%‘?féheMé@@r’@%’@blyrﬂr%‘aﬁged into
the drum In a first version this is achieved, in that a pipe is provided
to produce an over pressure or under pressure in the drum and the |line of
action of The differestigiepressuredmay bermonitvned and amelasresigpaldsiggeeedoif under

i g di t . that it int the r.otati ' f th hi
rousi no. 1 InsoeStRle S ioolinyded BT WA AR Fa odtice an over
Do OmbRefiteR 18364k 6F theDaitish wallénd cregerit. T or sensing the



drum corrects the nmeasurenent indicator dependent on pressure. 20 The
“invention further concerns a nethod o§3separating a suspension into a
filtrate and a solids conponent usinga clothless invertible filter
centrifuge according to the invention as described in detail above. In this
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correcting signal for the weight indication dependent on sensed changes in

gas pressure.

The rotary axis of the centrifuge is then preferably horizontal.

Ease in cleaning centrifuging machines is especially important, particularly
with such sensitive products as food and pharmaceuticals, so any parts of the
machine coming into contact with the suspension to be filtered, the filtrate or
the filter cake material should be readily accessible and cleanable. To
facilitate this it is proposed, in a preferred embodiment of the invention, that
the housing of the centrifuge should have a first chamber with an outlet for
discharging a filtrate and a second chamber with an outlet for discharging the
filter cake, the first chamber being sealingly enclosed by a first self-contained
housing section and the second chamber being sealingly enclosed by a
second self-contained housing section, the two housing sections further each
being mounted for rotary movement in different directions about separate
shafts, so that they can be rotated separately between a closed condition and
an open condition relative to the centrifuging drum. This construction of the
housing gives access to all the important components when the housing

sections are rotated upwards, without the drum itself having to be dismantled.

Both housing sections are preferably mounted to rotate about vertical axes.



Aradially inwardly directed flow through the filtering nmedi um may
preferably be provided before the solids conponent is nmechanically

di scharged by the 21 drum base, as tHis may | oosen the filter cake forned
by the solids conponent and reduce its adhesion to the filtering medi um

Thi ' ' . f i b | di sch f th
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to the invention, follow ng the nechanical discharge of” the solids

conponent Wall, tthe s¢candbseaion: baing appliechsealingly ta therfirat sectiondysamrti ng

Cori s conpsmanbastping SR P B dagtableh o B Bhe bAGBTRGMR c ca 1y
out of thdomh amdpproxipitelyicyindeeizuehce asramgednipproximatddi al andl or axi al
direction. The drum base may remain in its withdrawn position, i.e, its

starting pFoscengigallywithidhesrw@. t ransferred to its ejecting position to
further assist the pneumatic cleaning mechanically. The streans of gas
acting in a radial direction may be produced synchronously with the
nmovement dh drder Wrabtainathe, grbeish posgibliersepapation whenawriibgnwithi he starting
position of the drum base and continpuing towards its ejectin osition.
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conmponent .of the drumis inpinged on t hpse gas streans. In this wa
uni form cl'mqﬂf'%ﬁntq{g‘% ap Lﬂ%@'%mﬁ’ﬁédf&?twgﬁmbeﬁ%@t'ﬂﬁ in the ér um

can be obt@difiging drum and the stationary housing in the region of the boundary
between the filtrate chamber and the solids chamber; the annular gap may

also contain a flexible, resilient seal.

If the drum inside such an annular gap is set in rapid rotation, the gap has to
be at least large enough for the wobbling movement of the drum which occurs
with maximum unbalance not to lead to contact between the rotating drum
and stationary housing sections. If a seal is used in the annular gap it must
only be applied lightly to rotating parts of the machine owing to the high

peripheral speed of the drum and the heat produced by contact.

The effect of the annular gap, which is necessary in view of the inevitable
wobbling movements of the drum, is that no absolute seal is possible
between the filtrate chamber and the solids chamber of the housing.

As the centrifuging drum acts like a fan when rotating, an over-pressure
relative to the solids housing section arises in the filtrate housing section, in
which the closed drum rotates during the filtering process; the over-pressure
is basically responsible for gas exchange between the filtrate and the solids
chamber of the housing. The liquid which passes out through the filtering
medium in the region of the drum surface during centrifuging is finely
distributed in the filtrate chamber or filtrate housing section, i.e. the gas which



It is further preferred that the radially acting streans of gas are
“superinposed by axially acting streanﬁ of gas, which achieves a better
pheumati ¢ conveying effect for dischar&ing t he resi dues of the solids
. conponent. 22 In a simlar fashion as the radially acting streans of gas

can be made 0. S r oni I Eh th rum.ba v nt, . he axially
acting stEse%'%geﬁfﬁgég'sc%rﬂr?cg'bed;\?@%hé\félg "?‘%ﬁog‘yg '%P%ﬁ\p\%%ﬁ%ﬁléhm%nsfer of
the drum bagelargabistofthersolitls chhmber.NAitheagh bArextérniatl, Soedletige positi on.
These and ot her advant ages and advant ageous enbodi nents of the centrifuge

accor di ngcempengation pipg 18 ofign provigedheteren M dirate, chamheepnddhei | with

ref erence A | il s e Fi first
enbodi mantsz)@qg g‘ﬁarﬁﬁégﬁggﬁéa%r%%%%ﬁ?P%&W@?@E’@&FJﬁ%&&?%ﬂgﬁ@ei??rvent ion in
t he centr uhdesirgble dinsferof liGU int Seoyslidsthamitsbr tArdugnené iapnldrigaper
centrifuge in the discharging position; Figs 1A and ZA show | arger-scal e
det ai | s ofManeevasthalesuigkeniacs as agesult ohthe turbulence prevailing in the

filtrate chamber. Furthermore liquid aerosols may of course also pass
through the gas compensation pipe into the solids chamber, as can gas

saturated with filtered liquid, which may then condense out undesirably in the
solids chamber.

In the discharging movement of the drum base and the subsequent removal
of solids on the other hand, the drum base is moved into the solids chamber
like a plunger piston. Consequently an over-pressure arises in that housing
section relative to the filtrate chamber, at least as long as the drum base is
applied to the filter cake lying against the drum wall and slides it towards the
open end. This prevents any reduction in pressure. Discharge by movement
of the drum base causes the dry solids to be ejected into the solids chamber,
and the gas present in that chamber is enriched with solid aerosols through
powdery constituents of the solids.

Even if, as already mentioned, a gas compensation pipe is provided for
pressure equalisation, the turbulence prevailing in the solids chamber during
the ejection of solids - which also takes place with the drum rotating - may
make solids pass undesirably through the annular gap into the filtrate
chamber. Moreover, solid aerosols may again pass through the gas

displacement pipe into the filtrate chamber.

Passage of filtrate into the solids chamber and conversely of solids into the
filtrate chamber is highly undesirable owing to the contamination involved, but
is virtually inevitable with the conventional annular gap arrangement, even if
the gap contains a seal.



invention in Figs 1 and 2; Figs 1 Bto 1 F and 2B to 2F show variations on
the first enbodi nent of the invertible filter centrifuge according to the
invention with different additional pAeumatic di scharge neans, in
_larger-scale partial representations correspondl ng to Figs 1 A and 2A; Fig.
3 shows anot her version of the Fig. invertible filter centrifuge

accor di ngAtsplutian torferrpblenis sean lnathelplr@woaqutam amulal gap W ai ght | y
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anot her vef theadrued int the regibn & tﬁbdntkétemusmwéotlbhearfd édlvdrs hegRring f uge
according to_ the | nventi on; |§g Is a further enbodi ment of the clothless
i nverti bl 8e¢4Qn, gtheseby ﬁlﬁt[f{?én adageags bIaking Medsn N3y he Prodcedght | y

seal i N9 CRYLLnnulafdap surrounding the edge of the drum, the blocking medium
preventing undesirable transfer of gaseous, liquid and/or solid substances

between the filtrate and solids housing sections or the filtrate and solids
chamber.

The protective device is preferably designed so that it can produce two
streams of a gaseous blocking medium in the annular gap, one stream being
directed into the filtrate housing section or filtrate chamber and the other into

the solids housing section or solids chamber.

it may still be advisable to provide a so-called gas compensation pipe.
However it is preferably fitted with a check valve, so that when the protective
device is working the gas compensation pipe can be blocked, thus avoiding
any passage of filtrate liquid or solid aerosol in one direction or the other
through that pipe.

For final drying of the solids component obtained from filtration with the
clothless invertible filter centrifuge according to the invention it is beneficial for
the centrifuge to have a downstream solids dryer. In conjunction with the
centrifuge de-humidification and drying of the solids are then carried out in the
centrifuge through centrifuging, compressing with pressurised gas and heat
convection by means of a flowing drying gas, and in the solids dryer through
heat convection by means of s flowing drying gas.

The centrifuging mechanically de-humidifies and dries the filter cake clinging
to the drum wall or filtering medium, and the cake may be dried further by
passing drying gas through it; the efficiency of the de-humidification and
drying treatment naturally depends on the temperature and speed of the gas
flowing through. In this connection experiments have been made in clearing



Fig. 7 is a larger-scale detail of the seal on the cover (detail Ain Fig.
6); Fig. 8 is another enbodinent of the clothless invertible filter
centrifuge according to the invention}l7Figs 9 and 10 are details of
_possible alternative structures for the drive shafts of the Fig. 8
centrifuge; Fig. 11 is a further enbodi nent of the clothless invertible
filter cethe ¢apilgriesceithaifitgr cake withiaradativiedy highigresslresgasio opan theg. 11

centrifuge w.th.the cover lifted off: Fi 13 is fur.t her enbodi nent of
The. ¢l ot nPEYdLl AT §s. Herert hidiiria FedivbaiaPreltn B8 eivent  on: °Fi g.
14 shows the Fig. 13 centrifuge with the cover lifted off; Fig. 15 is a

further enbodi ment of the clothless invertible filter centrifuge according
to the i nlreaasemwhergdetenmidifigation and drgng detheeentsfugerareadt hi ess

L Sl BE 0 PR TGS SR B And
of the centrifuge, in which units the solids removed from the centrifuge are
treated by heat contact through heating and/or heat convection by means of a
flowing drying gas, to achieve further de-humidification and drying of the
solids to the desired final level. In many cases it is necessary to obtain the
required final degree of drying (residual moisture) in a final drying step under
vacuum. De-agglomeration of the solids by alternate application of vacuum
and pressure may ailso be necessary. Final drying or de-agglomeration is
generally effected by vacuum in solids dryers, although these processes can
basically also be carried out in the centrifuge.

The drying gas may be air or a different gas, particularly an inert gas. Ifitis
contaminated with noxious matter in the de-humidification and drying
operation in both the centrifuge and the solids dryer it must be either disposed
of or processed in a treatment plant, so that the purified drying gas can be re-

used in the de-humidifying and drying circuit in the centrifuge and dryer and
use of fresh gas is minimised.

When solids pre-dried in the centrifuge are transferred to the solids dryer
large agglomerates of solid often cause trouble; these may be formed by
excessive compression and/or excessively strong capillary linkage forces. In

that case de-agglomeration, i.e. reduction in size, must be carried out before
the solids enter the dryer.

In uncoupled operation of the centrifuge and solids dryer, i.e. with each
apparatus dimensioned and controlled separately in view of the result to be
achieved for a certain product, the size of each apparatus must depend on the
worst-case drying results, and the dwell time in the centrifuge or dryer may

become too long e.g. owing to missing batches included in the calculation.



Fig. 17 shows the Fig. 16 centrifuge with housing portions rotated away;
"Figs 18, 19, 18A , 19A are larger-scale representations of detail X in Fig.
16; Fig. 20 is an enbodi nent of the clidthless invertible filter centrifuge
~according to the invention with a drying nmeans conbined to forma unit; and
24 Figs 21 to 23 show a further enbodi ment of the clothless invertible
filter cehtknowpinssalissionsmghare thaeentrifegre aod salidhdryexsirgiopaptagans free
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Consequently the centrifuge according to the invention is preferably combined
into a unit with a downstream solids dryer, so that the centrifuge and dryer
complement each other synergetically in operation, to obtain a certain degree
of de-humidification (residual moisture); use of the heat energy of the drying
gas in particular has to be optimised, i.e. minimised.

This is achieved particularly in that the centrifuge also comprises a
downstream solids dryer, de-humidification and drying of the solids taking
place in the centrifuging drum through centrifuging, compression with
pressurised gas and heat convection by means of a flowing drying gas, and in

the solids dryer through heat convection by means of a flowing drying gas.

With the functional components consisting of the centrifuge and solids dryer
combined it then becomes possible for the invertible filter centrifuge and
solids dryer to be joined to form a unit by a closing means which allows

sealed separation of the invertible filter centrifuge and solids dryer, sensors



25 The di spl aceabl e shaft 12 passing freely through the closed end wall 17
i's rigidly connected to a base 23 of ;ge drum A centrifugi ng chanber cover
25 is rigidly fixed to the drum base by stay bolts 24, |eaving an

i nternedi ate gap; the cover seals the centrifuging chanber of the drum 16
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outl et pi fitesgentmifugesand dolids diver s tbé otirer hansanesshaned tethececonueicby t he
filteri ngoﬁdl um 18. Wth the centrifuging drum 16 continuing to rotate,
the shaft P2MY¥Mnoved (to the left) as shown in Fig. 2, whereby the drum
base 23 is noved to the open 26 end of the drum 16, carries the filter
cake, forned by solid particles, out of the drum 16 and throws it into the
housi ng 1.THermain ideadn perating quaam instalatioaris &adl\mqﬁlbedremw@rk In the

or ovi ded 1aPTTAlY uPendhd Frfte dtah PanERRBSA S KARGETE! 105 The hole in

the shaft dependbation e Pmlan@freglhe i hbtessariliiee da- rm\(ﬁiﬂlf'bbﬁoﬁ ahger
centrifuge is returned to the operative position in Fig. 1 by sliding back

t he shaft dryingipioeesseswijl henearciedtaut inthe %@lﬂsﬂmewatmenthené@nn fugi ng drum
15 consjtaqh!lé(mp%t@{ér%mfﬁa %yﬂb%r g;nmtl cally in Fig. 1 a valve 41 is
I

fitted in g plpe |nterrupts the supply of suspension and
seals off the pipe froma storage vessel containing the suspension. A pipe

42 with a check val ve 43, | ead] n% |nto t he fllllng gb}rpe 66, together with a
punp 44, endpther advaatagequs erahediment o s iyertionEpSwiesdRal therqd ISR, to be
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um 16. I nterna ressur ereby creat raises the
hydr aul i ¢ znm essupressbiechr mmdalmessuretlhmtmucedﬁmltgathefdwme field of the
rotating drum 16 and thus has altogether a favourable effect on the
filtration result, as evidenced by the drying of the filter cake.

In a first version this is achieved, in that a pipe is provided to produce an over
pressure or under pressure in the drum, and the line of action of the force
generated in that pipe by the over pressure or under pressure is directed so

that it intersects the rotation axis of the machine housing.

In a second version a pipe is again provided to produce an over pressure or
under pressure in the drum, and a sensor for sensing the pressure in the

drum corrects the measurement indicator dependent on pressure.



In another enmbodinent it is possible to introduce hot, pressurised steam or
sol vent vapour through the pipe 42 anq t hereby subject the filter cake

whi ch has built up to vapour washi ng. Pn a further enmbodiment of the

i nvention an under pressure rather than an over pressure may be produced in
the drum 16, e.g. by having the punp 44 in Fig. 1 in the formof a suction
punp. Such under pressure applied for a time may e.g. have a favourable
effect inTheligasiti ful®ef tbh@rs akRetHordf B aratiiPa isigpemsontdd | an
over or under pressure prevails in the drum 16 a pressure-tight seal 45 has
to be for fidtate @ndeaolidsecamponemniasing alclathigspiineertigedifar certri r 25 of the
drum 16 rynnj und. it l-tried so ion for this is known from DE
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23, which can be seen fromFigs 1 and 2, the filter cake is largely

di scharged fromthe interior of the drum 16. However, as the dianmeter of
the drum badas methpdathe suspensiopds sonvevest thepugihthe/filirgpiperintcn®e t he i nsi de

di anet er : - ' r t id wear on
the i1t enrerofgffitRrbin, he fifees paSeHoEbel bustled Byflatiing iy ' {Tg1 ng
drum 16. Irhediuhsbynirival dithe @entiiegdifeeedigrebiailing whlenfthbdgimaakstes s required
it is advisable tg provide a Bneunatic devi ce for releasing and di schargi ng

filter cal@dtBeislids cogpanent baingdetpinedanithe inngryealsefdhe diemdia: $¥f rom Fi gs
1B 1 E f i | Lt
to Eh@[ﬁﬂeﬁﬁ%fﬁebcﬁum. Wﬁ’?erp{r}%r%r{ﬁg@g?gg%régﬁéngvgr hg égllﬂg%ﬁrrﬂﬁynetnpe

cl ot hl ess ‘1 nver rter cen o the rnvention wll now
be expl ai methinéd by the Altenvy ediimis medbbaidally dischalged frvertheldremfoy t er
centrifuge accorgkgrég to Ehe invention in Figs 1 and 2, and for this reason
t he same r'Bf3M%R USR8 It will be seen from Figs 1A and 2A that the
drum base 23 carries a sealing nenber 29 running round its edge 28. In the
initial position of the drumbase 23, i.e. when it is next to the cl osed
end wal | 1¥has breadpbierg memntimed2tbdviedbabtha diametédreofithe erual baseritase of t he
centrifuging drum 16 with a, sealin ction.in the region of reference 27
(Fro. 1 Rytehrias possyglo bdictenal Bufantoandaat fid fBsehed: & W Ehe dr um
which is i § 1 L i idd ¢ hipg] 26, fromthe
interior ggﬂ?ﬁgﬁ%ér E%“qun%ﬁtnﬁggﬁ?ﬁ?ﬁgk%)fglcr:]ckmg;ar%ﬁ‘gd‘{)ﬁ;sdem%ghta%@tglhe cl osed end
wal | 17. Idischargeof the baffle plate 36 a filtrate housing 36' |eading
round the drum 16 is fornmed here as an alternative enbodinent; it has an
outlet 38 only at the bottom near the discharge pipe 37. Another version

of the cenfré ke d&mben&howdh bé claiaaéd%fﬂh@wmeaﬁﬁimeammm thesdruh Fi gs 1A
and 2A, the drum 16 is surrounded by a filtrate housing 36
virtuaily completely with pneumatic assistance, i.e. by generating streams of
gas which are made to flow through the filtering medium from outside into the
interior of the drum, to loosen the solids component and/or detach it from the

filtering medium.

The streams of gas are preferably formed by producing low pressure inside
the drum. Alternatively pressure conditions may be applied to the periphery of

the drum.

It is also preferable for the streams of gas to be applied in the form of one or
more pressure or low pressure pulses; this produces a comparable effect, and
also minimises the volume of gas flowing through.

A radially inwardly directed flow through the filtering medium may preferably
be provided before the solids component is mechanically discharged by the



_discharging into the outlet 38. In this enbodi nent the drum base 23" is
slightly smaller in diameter and has an offset portion 30 running round its
28 edge 28'. The edge 28' of the drumZbase then again carries a seal 29 as
~shown in Figs 1 A and 2A. In this version a pneunatic device 46 is provided
in addition to the nechanical neans for discharging the solid constituents
(filter cdrambaspeanthismayloosenihefiterrakedormed by thesolids eempepenidi ng

openi ngs i . d .the filtrate housing 36" around
the drum f@qtrg‘ﬁ%@é]ngg%ﬁé%ggswgﬁﬁ'@%@@&W'gas whi ch | ead radial inwards
into the interior of the drum16. If the pneumatic device 46 is activated

before the cake is nmechanically discharged by the drum base 23', this

| oosens t HBISHEABUERERIFE (2 Hie ap fanas prssikle sogmiete diseharge ®ithe v det aches
it f t Repdd j J : j I hani cal
i schar ge a0 pafpbfignTRELHRLdy. SRUoRBe BRTRL ok dREf 6APReR e (0070,

al t er nat i delimy waleamdhtheaiune baegj ce 4fi may be actuated at a tine when the
filter cake has al ready been nmechanically discharged and the drum base 23’
has been noved back to the position shown in Fig. 1 B. In that case the

pneumati c A& I KT ] 100,88 j the solid
conponent “g?fddt?ﬁ%ﬂ%h{ ?ﬁ?ﬁgdﬁ%ﬁhh%atcgﬂ 't%{e&@s@ggg@&g%%m?@%harged from
t he i nt er innechahidahdistharmge ot thet dedids cosipomeht badise dtad basenpdeedmary by
further displacenent of fhe drumbase 23 . Fig. 2B shows an alternative

i Schar o1 1ERBGS THBIRCElD s Sathipontian sdjacent Ha FoRmONRMALGIARE n thi s
posi tion RREMTBHErCrasiRS dTdha ae|id fd il i can be
started i nmedi ate ry after tne%gwéf 2§m?gﬁgnﬁgg He@% f@ﬁ?n’f‘%@%‘ﬁy% schar ged
by the drwengeged pseumaficallycoutrafth® dsum 2y means cbstrea®s afrgasraotingliy

i nt erconnect e %31.% housiln 1 .may possibly have to be | arger. Another

al ternati &' Fﬁfrﬁx'? SRHRA i n Fi gs 1 C and 2C, where the filter drum
16' used widens slightly conically fromthe closed end wall 17 to the

openi ng ed_lge 19 of the drum
he drum base may remain in its withdrawn position, i.e. its starting position,

or again be transferred to its ejecting position to further assist the pneumatic
cleaning mechanically.

The streams of gas acting in a radial direction may be produced
synchronously with the movement of the drum base, beginning in a position
adjacent the starting position of the drum base and continuing towards its
ejecting position. Ideally an annular stream of gas is produced at the
periphery of the drum and flows into the drum, shortly before the drum base
passes over that part of the drum wall.

The radially acting streams of gas produced may be stationary with the drum
rotating, thereby ensuring that every surface component of the drum is
impinged on by those gas streams. In this way uniform cleaning of the whole

surface of the filtering medium in the drum can be obtained.

It is further preferred that the radially acting streams of gas are superimposed
by axially acting streams of gas, which achieves a better pheumatic conveying
effect for discharging the residues of the solids compaonent.



29 The drum base 23 again has an edge 28 contai ning a sealing nenber 29
“which runs round it. Conpared with the enbodinent in Figs 1A and 2A the
centrifuge 10 here has an additional Pheunmatic device which sends
pressurised gas through a pressurised gas pipe 50 into the drum base 23,
fromwhere distributing passages 51 |ead to outlets 52 directed towards the
filteri nglmaainilarfashianasdhadpdially acting gireamsd)f gasman brmeggdo 28t it t he

of the-ar ALa Bt e Bt Fo s TG but 8% @euy BhAA AP ok 88°07 " e
filteringcamdeywroddcerd insyritheoniem Wikttt traskfal of iEaANbasel oviHigeani ng
action carried out by the pneumatic device 46 to renove solid residues from

the filteffPAYithearting pesitiqte is Riscisg positonew from the exterior radially
i nwards through the filtering nmedium 18, is further assisted by the streans
of pressurised gas energing fromthe nozzles 52 at the edge of the drum
base. ProVhese@andojhgradvantaged sndeaedvantagéous ehbadlimentsasfeh@3 to rotate

inside the drumat a djfferent frequen fromthe drum 16' itself, so that
Lhe str eaRRTBIIGs eEminadd GRINARIOY WG Nonds EKE BB aEoBsT SR cvonl |
over the gl d% !qﬁqi i | (0. medi um 18 and cl ean them
evenly. be\;r&g rggeégﬁc‘% t&?}@’g‘gew sa%rlie gHrv’@Pg%'nirﬂ]He&%fum base 23 fromits
initial position shown in Fig. 1 Cto its ejecting position shown in Fig.

2C for the,cleanin rocess to discharge th lid residues. To enable the
pneumat i c%ﬂ-é‘aﬁﬂﬂ\dg ggﬁsﬁpgﬁ}gggra@anthqq 'I%f’ @Ft'bf%ﬁ@err ‘é‘%ﬂtﬂi@g ae5optng {Qir t ed
i mredi at ekye MvBBfion mtﬁmﬂf@g ghsigharge of the filter cake by the drum

base 23, the drum base 23 may be noved into an ejecting position as shown
in dash-and-dot lines in Fig. 2B.(if necessary with a correspondingly

| ar ger housi rovi.ded).. Another, ternat.ive .enpodinent .is shawn in Figs 1
D and 20, T SRPRS e Sl MoeriEle BleGesttitiER 187 dacgaraingpottiEhang 260" 2
is firstly provided; this passes pressurised gas through the filtrate

chanmber fromoutside into the interior of the drum 16 through the filtering

medi um 18.Figs 38 and 2A shpw lergascicaimdetails Bf the gertrikget arnoeding tagg n a
pneunati c devi i insji4de the drum and has an axial conponent in
its streans of ?@ggﬁoﬁngfmﬁ%@%evi ce 53 of this type has nozzles 54 which
direct streans of gas through apertures 57 (only indicated in the figures)
in the closed end wall 17 at _an acute angle onto the internal surface of

the cyl i ndrigeaP tadifi ard 2BHe 2ft shewvariatiens an dhefirst embodiment otthe filtering
medi um 18. The; ol . : i i Compl et e
pneumati c cl eaﬁﬁ%ﬁgﬁllﬁé%\agff@agéﬁﬁwgghgﬂﬁgg?t@n\?mgmﬁﬁ% 16 can thus
be achi eved i n sigitnahpneomsttichlisdrargewirathsy irdiargert sshls padials of gas
produced by the pneumatjc device 46, The_drum base 23 could basically stay
in an ej ecti ng "BBEESENEHICNS ¢UTAIRONFINGURETE 1AL €A 46 and 53 are
thereafter set in operation to clean all the solid residues off the surface
of the filtering nmedium18. Wth such an arrangenent the cover 25 and drum
base 23 arkigt Bieshowschrothbt yersinredf thieiigt 1 inviewtitla dilttet oentnifudeséccording

dash-and-dot pqgsition in Fi 2B))..so that the pneumgtically extracted

S0l 14 const 1 t Lante Berbobuttndtl A E? clall ng Vb A DB saatng oY
alternative enbodinment in Figs 1 E and 2E a pneumati c conveyor 53 is
firstly provided, with nozzles 54 which direct pressurised gas through
aper t ur es Eg. 4 ris arpae viewwaf thel govarmd the inyertinte filtendentrifugs), saenamthut e
angle onto the surf.ace gﬂ“ the f'I.t«‘e_.riﬁ medi um 18 inside the drum while a
further pneurmtdEHDALENSEMON AIMFY-Fality of nozzlies 56 directs
individually control |l able streans of gas onto the drum 16 from outsi de. As
t he nozzles 56 can be controlled individually a conveying process can be
created, beigi hribmgothertversiont s the Higd @lﬂihlﬁﬁwn\@m!alﬁd?l/f@bﬁenﬁmgﬁg to the
openi ng edge 19_0of t. f assi sted by the action of the streans of
gas energing fr%?%of‘#@sﬁgfgﬁé%ﬂgﬁM| ch are effective chiefly in an axi al
direction. Here again the conveying neans 53 and 55 for discharging solid

residues fromthe drum 16 may be oPer ated in the condition shown in

dash- and- doig. fi igesfurtheregbagiiment af thg; dlethlass inverdiplefitaricenifuggect i ng
position. The t LG I : ; erated with a

pul si ng action %@cﬁﬁﬁ‘mﬁgét‘ t\ﬁt@ﬂéﬂﬁg?ﬁgﬂggtéﬁgﬁé{%lpﬂ% si mul t aneously or
alternately.



31 Figs 1 F and 2F show anot her alternative enbodinent, in which a circular
plate 59 carried by a shaft 58 is proxgded bet ween the drum base 23 and the
cl osed end wall 17 of the drum 16; ché@nnels 60 in the plate guide
pressurised gas radially to the peripheral edge 61 of the plate 59, where

briof 1y 00 has Hper R Belaorife sPHoR el Sl rabBh 8L MG By 5 1

preferably independently of the novenent of the drum base 23 so that, e.g.
after a first mechani cal di.scha‘rg%i ng novenent of the drum base 23 which
put s nostFigf 8tiE@nsthererwbadimaniehthe riethleshivvreipe fibericenidfuge co- operati on
with the pneu I A . can be blown onto the internal surface of
the drum 16 a@#ﬁ%ﬂgﬁpgﬁ%@eﬁgﬁme of the filtering nmedium 18, starting
next to the closed end wall 17, continuing to the edge 19 of the opening of
the drum 16, and thus enpab]i nfg solid residues to be gjccessj vel y cl eaned
of f the ifig&hand d0argaetals efiRossitienaiternativa stiygiungs irrdhe seiveshiaftshe drum
base 23 is pre VA sition shown in dash-and-dot lines in Fig.
2F for this préﬁt'@%?@p?%\?.}‘ﬂﬁ% ‘'may of course be nmade for the plate 59 to be
nmoved synchronously with the notion of the drum base 23 towards the edge 19

of the opegni .of ¢ dru nd/ or for the outlet nozzles 62 _of the plate 59

Lo bllow 568- s ertuBhehEbRimenk arle clatiiens 'okaribio GsE RREugs mos, i n

order to obtai gcwm tﬂb'ib{\aéﬂlfbrnough cleaning of the internal surface of
1t

the drum 16 an ing nmedium 18. The nozzles 52 and 62 shown in Figs 1
C/2C and 1 F/2F at the peripheral edge of the drum base 23 and the

peri pheral. edge of t .ate 59 respectively m iven an appropriate
structur ehﬁ‘ q%hé’%f)yégﬁﬁﬁgﬂ@sﬁ B%ntﬂgﬂﬁa WB':)\{‘?‘? ﬁgy#’diﬁeﬁeo | most cylindrical or
respectively cylindrical wall of the drumwth the filtering nmedium 18 with
a liquid cleaning nedium preferably a solvent. Separate nozzles and feed
pi pes may Fig. 18ous sdugbepembiodinentaf thaickotipiess dwertibje fitaacenthtuigeneunat i ¢
device and the rjnsi nmeans. can..be kept separate. The invertible filter
centrifuge 110, qﬁcogéiﬁgﬁogwqj@tvgmlor?,s shown in Fig. 3, conprises a housing
111 (indicated only diagrammatically) which encl oses 32 and seal s the
whol e machine and in which a hollow shaft 113 is nounted rotatably in
bearings Fig 1¢h shovtsdhedriar {3 paotifuge withtee cover lifted @ffid of the hol | ow shaft
113 at the right hand side (not shown), projecting beyond the bearing 114,
is connected to a drive notor (not shown either) which can set the shaft
113 i n rafFigl 19tigti farthefetbaidiméAtof the @idthlRgs dnvertiblddiltehechriflgav shaft 113
Wi th resistance to torsion but displaceably. The shaft 115 rotates together
with the hol | ow a3eerding4g theiinvestiani al 1y di spl aceabl e therein. A cup-shaped
centrifuging drum 116 is flange-nounted by its closed end wall 117,

cantil evered and non-rotatably, on the end of the hollow shaft 113

proj ecti nFigei®nd d fuethiee @mboglirhédt aft theludothiziss imeartiblei fiter gbnffifgge 3. The drum

116 has a filtering nedium 118 on its, cylindrical wall .119, The side 120 of
the drum 116 opp%gq%r ingHe the Susatignavitd Fomﬁfﬁgisscssaﬁ!v'&edg in two and
adapted to be rotated away;
Fig. 17 shows the Fig. 16 centrifuge with housing portions rotated away;

Figs 18, 19, 18A, 19A are larger-scale representations of detail X in Fig. 16;

Fig. 20 is an embodiment of the clothless invertible filter centrifuge according
to the invention with a drying means combined to form a unit; and



A drum base 122 is arranged in the interior of the drumparallel with the
closed end wall 117 and is rigidly connected to the displaceable shaft 115
passing through the end wall 117. A c&htrifugi ng chanber cover 124 is fixed
.rigidly to the drum base 122 by stay bolts 123, leaving a space; it seals

the centri fu%ng chanmber of the drum 116 b%ﬁﬁl ng on the edgre 120 of the
openi ng, A8 e ZEshowadurtheeembodimentiefithe tlahlesg davestiblgi filtert he drum base

122 b |1
anot hgra)e(lrrgod?/rrégwﬁ%é @%%é&%éé?@%@yﬁayr mgd@@l‘ ﬁ@'é‘i%ﬁgig Fé%irtr ve to the
stationary covedistebindforsggre purpose. A filling pipe 125 for feeding a
suspensi on which has to be divided into its solid and |iquid conponents
into the centrifugi ng chanber of the drum 116 is arranged at the front of

h b f4 de of
}:i e. ' gvelr:'ghg rrﬁ{efrhﬁlEeffteFEé‘ﬁtﬁr\ﬂq&g\ggﬂé%da \'}ﬁérctﬂofhssﬁ&wfl\grg F'ri pasg@g’ : Irsrtg ?he

i nterl or @ho'ubmgd‘r (lrrdlchtemt@hiyairagfammatroaﬂy)aséalmglya@mlbsihg th@GvHote t he cover
124 and dravvﬂ back to the Fi MEOSI tion when the drum 116 has been
Jigiip

filled. iPGcAN SRtEining & hafbd meted relagahlvinhearingibey 8Nval ve
128 known a Q}ie tube 127 can
be fill eda%ﬁtp‘%rﬁ%a ﬁgg]lréyz nghﬁgﬁu%%ér els dé}r%r@ébpé p?%rsr'éolj&gh a pipe 129
passi ng t fesistght ddm;‘gslimbtdetiﬁpomwr IH8passufes adayrimp wiseratite t he cover 124,
thereby closing the s eez val ve, 128 in pressure-resistant nanner. This
condi ti on" f’%e%s%(%ﬁ“?‘?? psﬁﬁ%r?]'iqﬁ‘eecﬂ GRPIDE 1 19 %E@F@H”ng VéPOWhen t he
cover 124 d %@h%h ft 115,
the filli ﬁﬂge? lrl)l%%ﬁér? Acﬁ:r%séfr.ﬁg rﬁ?%ﬁn%é’ﬂlg\g%{ Fgﬁﬂgﬁ ass rggggrr‘l l?%gstﬂgw open
squeeze vand@fﬁEBhDHowpbeﬁ%mieﬂgﬁngdmyendrthebearrhngeat]tBe rlghrthlaedshaft 115.
The squeezg v onstru SO, th thereg is

Uit ol Ty i e Mand, 2, AL Whosl Bloinpiaattatatabiy ) BB BESHEs. " the
squeeze vahu%nla%?esdmwynh@& @Ehdtiﬁuéﬁﬂi RSIRS QMaﬁSC{beeeéétﬂﬁ rhpige of valve,
e.g. a ball or sliding valve, so long as one ensures that such a cl osing

el ement, rafation by aroglectisrmeior {netehawnjre.glsy meamsofené-beitum at t he
insertion aperture 126 and, when open, allows the filling pipe 125 to enter
wi t hout frictional engagenent. Wen the invertible filter centrifuge is in

operati onThe ﬁdllb&lsﬁéfﬁgmﬁd’t%ﬁ?m Bemntth@rbeaﬁhgsdl shaceabkrlighaft 115
is wwthdrawn into the hollow s t 113, with the résult that the drum base

122 conneéliregtadovedge-shaped gwwes(rrepéghownb i MbKatta svadgea? can be of t he
f has b
o e+ Il B aRal dREEY) e FRa8E of RTickAP EbhnskATe SERPle The poen

drum 116 wm@h IsrmSplladealbie rﬁsideelz@ hohdwehhftSB. oples shait 12ukprefsiomtatesbe
filtered is introduced t Prmégh t he f||||n? gxg 125 whi ch has heen pushed

t hrough t Keo¥henwhiee pellow sheftdalthayatit {.@xialy dispigcgable Whltindhs been

wi t hdrawn t he squeeze valve 128 is closed (Fig. 4) and the drum 116
possibly set in faster rotation. The liquid constituents of the suspension
Eafsfslthr;)ngie $haftsf3 Ehdr‘lizlr@delmdilmmbllﬂsﬁ Irk]? hdmrrrgtﬁrsapdorae@oditbehargeg Ey ah
a e plate 131, The_sol| articles o on are retaine y the
filtering maehine rfi%eza"ﬁﬁ?ﬁ??ﬁ’é“grﬁgdﬂrthﬁ&@”ﬁ S r pressure may be
produced inside the drum 116 through a pipe 132 forned in the shaft 115. If
necessary under pressure inside the drummay al so be produced through the
pi pe 132. Anup{shepeda:getriftugiegidnum‘r&lsﬂﬂmmwntad byrds ¢lagediergi wakkd not be
changed. | nevert hel ess b ort ser ure 126 to
et oht 1 y17s CPURTEPY Ao rtaaaely e B angpr s REF Shetd ABERIHD® vihen
the filterddygnartAe ®earihg 40:M&he léﬂhbn&@ﬁé@ﬂ'r ﬂU@h@%yﬂhHﬂtéllﬁaIFéfﬂhb
rotating and the squeeze valve 128 now open and t he pressure or |ow
pressure guntis lagely farpedinna diltering madiwnstafeg. 1a1_mults-lae4ermettal nefe |eft,
causing t b se 122 to be 120 _and. t.r port the
FriTer Ccantieo T BECmES rfie MRt g rediely SubPad ARbeOReoP SR RREr Cace
can easi | edhamiofivegith sindilar prepertiBsr Theldiuth & isdepent bbthedénd e drum 116
the filling pipe 125 passes through the now open squeeze valve 128 into the
hol e 130 iqPRAsdedharcliosed®eng thout friction. Wien the ejection of solid
particles by centrifugal force is termnated the centrifuge is noved back
to its operative position in Fig. 3 by sliding back the shaft 115. In this
way the centrifuge 110 can be operated with the centrifuging drum 116
constantly rotating and pressure conditions in the drum 116 can be set as
desired. Fig. 5 shows a nodified enbodi nent of an invertible filter
centrifuge 110. In Fig. 5 corresponding parts carry the sane references as
in Fig. 3. In contrast with Fig. 3 the shaft 115 in the Fig. 5 enbodi ment
IS aI so hoI low. In a bore 134 | nsr de the hoI I ow shaft 115 a cI 0Si ng eI errent

AN A - s -, —,  a 4 2 T



35 As illustrated, the closing elenent 135 is shaped as a sleeve 137 at its
free front end, and the end of the filling pipe 125 projecting into the
drum 116 can go inside the sleeve. Thé&5enbodi ment of an invertible filter
centrifuge 110 in Fig. 5 operates in the sane way as previously described
Wth reference to the Fig. 3 enbodinent. In contrast with Fig. 3 however,
the fillimbeplispageable shafhd 2mapsing taslydnioegh the stbsest emdwall di7gs ocat ed and

may be joi.ne i d rane 112. When the drumis being
filled wfﬂdgﬁg?ig}?ﬁt%‘h ‘%ﬂi’ @P%ﬂhﬂglgé'%’nt 135 is drawn back (to the right

in Fig. 5) to expose the opening of the filling pipe 125. The cl osing
el ement 137 assunes the position shown in Fig. 5 while the interior of the

drumis bé& eantpiugingehamberceanares isrrigid ﬂxe@tq)tnaedmbaAe\B@bsostageal ing of f

th 'y ol ef different f t hat
expl ai nealPlS SaniBuina s [eRhefigl 44e hg BRI e Coht RIS er o™t he-
filling pchambabof thedrum ¢d bWWrig'cﬂYﬂfeeﬂhr@é I(Kéaéﬁg%é)flgrdﬁtérdpelﬁwaﬁtgs 141

and rotatably about its |ongitudinal axis, at onary beari ng bl ock

140 whi chiegethexwith the drem bagsiddy canbejified f&%@&@\eodmsn d6througiniBef i | | i ng
h
01 Pe 2 12 SBlnd Our AL R fgH & e SRBLHILAT. Tghpe, o5, <

pr ef er abl enssodinent thecdropt 06, may BRlbotbel ddaimndisplagebbryreldifvertditab is seated
on the pipe 125 with resistance to torsion. Nornmal shaft seals 145 seal the

out si de ofstatipnafy Fovei@ pand thedrym base %eé@rthg SBIMELRUMNSE. The bl ock 140 has
an inlet 146 which nmay be connected to a pipe and through whi ch suspension

to be filtered may be introduced. Fromthe inlet 146 the suspensi on passes

di rectly iAfilling pipef 26 IS aganged af e faowt dfitbeciotidess invertibibdiltdr um 116. As

wll be seen, hest fromt | ar ger - scal wi.n Fi 7, a bush 147 is fixed
into a fiI98NH Ug?re?ttth?éefggﬁngﬁpqe%gﬁﬁ@vir'¥Sl§‘/§‘089n i$® feedA suspPensiftral |y and
coaxi al I'y |&i‘i'h%1§30 b@tcﬁvubie@ uf%f did% Jﬁil' ilid QBHst& Eaise té‘?ﬂé‘t her with the

drum An elastic diaphrag m ose n an annu ar s is arranged
near the foeaénfagnjgoihanhtmrfofltheldgumncﬁe Fig51), andummeaopdamnk/ewondttwas at the

end of the pi umati c,or hydrauli c ssu may be introduced
et ween ( REOWTSE Idob8 fitzses o ols b dhe aBPRcERbE- S5t 12 ng” pi pe 125,
| ocated in the region of the diaphragm 148, through a pipe 149 running in

the wall of the filling pipe 125. Under the pressure of the nmediumthe
di aphr agmBipés Bdraml valdeBRy3dinteracting avith thequesguemeediume cylinder 6wal | of

t he bush 147 a the d.. so tha onpl et e ressure-proof seal is
formed: bertheuhq FRetPEReGE TasSa0 a2 EH0ES o BB “aF i 116° s
will be seen fromFig. 6, the pipe 149 leads into an annul ar recess 150 in

t he bearing block 140, into which said pressure nmediumfor the_ di aphragm
148 can bé hﬁﬂr"b@ldﬁ@ﬂ“blﬁrﬂﬁﬁgﬁe&mﬁﬂ%@gﬁ opstatiqmit firs assumes the djigrtagm 148 i s

Srou o A TR B M, SRR OB i T
bott om of thiegpredsure mediatnayiinder 6} and thedrmn badeeR¥Ejpiied mﬂemﬂaz [ n whi ch

it is drawn snmoothly back into said recess at the end of the _?I pe 125 by
virtue of ipitBersferst F@@Ftt;‘e desedand wallsbcef the qeatifugingdem fRe TR eeve 147

d the di lid
reely ovelS eh28Bitte cahtrfudfig fanitib s (RO Kt bkl inb Sk e !
shown i n Fofthe®peainy ofsthe druhotB with dﬁéal(ngmbtmt aWiitithg danmet6 ial | y)
oot o0 R 3 5be e A ERE e W Gk R i e P12,
mounted ro .
drive W“eelli u"i@@ hstitQ ﬁ‘t’srd?ttlgtég% Mg@%@%ﬁ?%ﬁpmﬁe ﬂgruﬁ’% égfrur‘ﬂofd shaf t

163 proj ect eyon t he arl 165, eeI I ng t e hol | ow
shaft 163 t}mdmrrsaaﬁm therdipaailommfathémnrdmyB&randl&retgmdued)byatbm‘ﬂeptater 167 by
means of a elt. hol haft. 163.exte ri bet en t he
beari ngs 1%%” &N %@?8 #? 5(91'9 ﬁ Qggﬁe !P RIEAAAINED i cat ed
in dash-angy qggf||tér[}@s,}13dmpnwgl ch a wedge 168 is axially displ aceabl e. The
wedge 168 |s rigidly connected to a supporting shaft 169 which is

di spl aceabl e inside the hollow shaft 163. The supporting shaft 169 thus

rotates t Oﬁﬁ%hht?‘lre cvé'inrtlji}utgﬁln% J}BH ¥ c%ﬂﬁ?%in& Qg rgt'éie,itﬁe %ﬁ'aﬁl 1|2y is%gpéca &Sabl €

t her ei n.
the left) as shown in Fig. 2, whereby the drum base 23 is moved to the open



37 A cup-shaped centrifuging drum 171 is non-rotatably flange-nounted on
the closed end wall 170 at the end of the hollow shaft 163 projecting
beyond the bearing 164 at the |eft hafd side of Fig. 8. It has a filtering
medium 172 on its cylindrical surface. The drum 171 is open at the side 173

) ite th d | ] 0...Th ti ft 169 i f |
o S o MR 18, ftres 8 s RaRbiBna B ol et PR B IR 155
whi ch i gl 1@?5@@@@@iﬁﬁmméwgﬂwhmﬁrthewﬁ{e %ﬂ@l @%ﬂi@i@@%no“ stay

bolts 175, |leaving a gap; in Fig. the cover 176 ti cl oses the
cent ri f ugeagihchardvoved. imthalFign2position theifilingopipel#d kagypassed t s openi ng,

di lifted f f t 171,. t th ith,the d b 174,
Ehrough airanot pRANRgscit: AR e e Soreri 2% bed e Brgh BB 0 | ow shaf
163. The fsdpeeuvBigntoltaenRIsiblie it 12 SARaPIRTontval BetRMRPICEkeY shaft

169 in the hollow shaft 163 and thus for the opening and closing of the
cent ri f ugimgverrthenfiltzn cemaifugmisceturoed taths operative pasiiontindig.vlobyper at i ng

opor at i no SIBBLERR She B2, B Bloowaf I el EeB TR T Connect i on
wi th Fi gs céntiifiggidg dfsmst®vbnstantly estaeiigy in Fig. 9 a bush 177 is

flange-nmounted rigidly and nonrotatably on the end of the hollow shaft 163
supported by the bearing 165; it projects to the rear fromthe flange and

cont ai ns ' I . - 179 Wi : i.al: QL ect i wedge 180
is rigidl ?gc%r@cg%g?%rgqﬂgaﬁgﬁrkgé %%I%é&}s}%gjgg?t'*X@gélﬁg&ﬁ%@sthe wedge
engages i fintefrepteithesupphpetisgspemeonldtd se4ls eficthepé emdtistdraget o t he
supporting shaft 169 with no relative rotation and the bush 177 to the

hol | ow sh¥essalgpniginingtbersispensiony d airedt? with eneheak alee Adi leadivgand t hus
th ihtofe HIRGLpj ' ' ' . Th

nternar - 4ol TR pip 267 iSadibAYL arhitfiy 33 BRAGOSTE GAE QA 15T i ¢,
cor r espondjongpressexd ailortanrieert, gash e be ifed Jnto trealfiting pid 28wadtBds imo 38

rotatably put s|ightly displaceably in an_axjal direction by a conventional
feathor LdyE CBAHELNGENRRITer it ahe HBuDIE gBY 5tern) DESHIUIEEEDY or at bl y i o

an end pi } ; beari ngs
184, 185. aedinthd Bl g %ﬁ%ﬁﬁ%‘?*ﬁ'&%@?ﬁ@c@&ﬁﬁgE’i‘ fle 0°%51

proj ect i ngeentrifigatfercd Beldef1B8 rdiating ansmaé andhthusli3as altogiteer apring 189 or
the like is arr e etween.t he rear end of, the sleeve 183 d the disc
185 and biBYaUBREStectan Beintion R utchs eliented BydRéinos of Bt il e
right in Rigke 9)) the feather key connection 182 between the screw spindle

181 and the sleeve 183 allow ng slight axial novenent. A pulley 190 is
non-rotatably seated on the sleeve and is connected by Vbelts to a further

el ectric or other or. 191 .(Fig. i reby rotates | eeve 183
and t hus ﬁﬁea@ép%rvé@b?ﬁlﬂﬁ%ﬁi@f R?@r??@ue F%h@ﬁu%%ﬁgf’ﬁﬁs%%‘r‘?ﬁe%%gﬁ o the

sl eeve by édl@eﬁt%bb_ﬁftﬂ?@hi%ﬁ% pfgﬁat:puh@mea stibRctisTiltdake wWig8h whi ch

bi ases the screw spindle 181 and thus - via the nut 179 - the supporting
shaft 169 hasbuikaip fograpous Wwashing) , is to keep the cover 176 firmy applied
to the opening edge of the centrifuging drum 171 agai nst hydraulic pressure
arising inside the drum In sinpler enbodi ments of the invention the screw

spi ndl e 18fh g eurtiterizentyadinietd of tHeathabhtiordan entiey pressuberdtrar thagsanl84 and
185, i.e. without the sleeve 183 being int elr)é)osed. | n _thah?case the pulley

190 woul d BYTRBREANAK OFI RFOFHCRNE LErEUTS TP rRifebY 58VIRANE MUMA 48 pri ng
189 used fpfy Yhg 15 FPHF R BEHNPBLAPP SR bhdSH pressure applied for a time

may e.g. have a favourable effect in releasing the filter cake from the filtering

medium 18.

If an over or under pressure prevails in the drum 16 a pressure-tight seal 45
has to be formed between the stationary filling pipe 26 and the cover 25 of the
drum 16 running round it. A well-tried solution for this is known from DE 37 40
411 A1.



As also illustrated, the bush 177 is nounted for rotation in its own rotary
bearing 192 by neans of the end piece 186 fixed to it by a flange; the
rotary bearing is in turn supported oA’ t he machine frane 162 by a stand
193, so that the drive forces exerted by the pulley 190 and notor 191 can
be absorbed near the bearing 192. When the screw spindle 181 is turned in
one direction or the other relative to the holl ow shaft 163 and the bush
177 connegtgd i ki } ! i 1 rot at abl y,
by means @fﬁ?ﬁ%@%ﬂfn?g&%ﬁégﬂc rﬂg(tjo%?rt%gﬁé)ungg%ta}%nlﬁdm@?%ﬁ?ﬁe engagenent
of the scsean frpmidigs 1181d 2nthenfiltardake9 larpelyslipgharged froshtife inisdr obnnect ed

t th i di i . th th t t th 176
o nog £ oneBUEE Ao Hi ey 55 Ihe BigReter B dilim Bisd 23 amas S5 ve o
cl osing nﬁtlléﬁgﬂ;éligh‘(}?%'ﬂnélfé‘? tREmtid e digmeterasrapaldram TB%emer ciédtry hol | ow

shaft 163 carrying the centrifuging drum 171, the bush 177 rigidly
connect edend wall Bhin ender duppoidiwery armtifetfiltesing madiem, teetesiuspefitexi al 1y in

b cer tai oy Bordf heHenlidife BR0n B R SuRERab BridE RS Rt nae o
the rel at pyfiteeme i@fre(iﬁlﬁécﬁitﬁ@é&ﬁs@ﬁéttb%\ﬂﬂé}éﬁﬁéﬁnﬁaﬁw@é\ﬁibé‘%ﬁhaft 169,

and the screw spindle 181, and mainly whether the screw spindle 181 is
driven at releasig@ndgtischatgingsiiitas ¢akadasidues.ampear be sgepHegno therger t he

Zlhg:colt agg%%go@%iﬁrgwgﬁéskgﬂﬁ?hgtﬁgﬁq %W gﬁgﬁ?g%%%r&%rﬁa{?\?e ? )r(liea!speed of
the screwsslutiofs forliBé disthiusahavertibryfiltdhaentifugéd acosriny o the inverdtion1 69 does
the latter nmove in the hollow shaft 163 so as to open the cover 176. On the

ot her hanWill powke exlamedi the screw spindle 181 is |ower than that of the
supporting shaft 169, or if the screw spindle 181 is driven in the
opposition direction to the supporting shaft 169, the supporting shaft and
with it tigsdkendlIA showea detdillfeom tipe iveetible fitet cenmtrifige advardingdocover 176
cl oses the centri fugi drum 171. In the preferred enbadi nent of the

i nventi on ﬂew@_@aee?@ Flas bRBAc. £69 fam'%é%wnstbﬁﬁame RREGreACRECr ot at e i n
the same disbAChi G KLXEEPHoIFsCREARAO AMRG: HPHAA DD 2dTdilios Ne
hydraulic drive previously required for opening and closing the

centri f ugisegling amembert 29 sunrdp aowd ity edgei2Bpl e nechani cal drive which does
not have the di sadvantages of the hydraulic drive caused by | eakage. But
this is not the only advantage of the nechani cal screw spindle drive

descri bed.|n ke GAMITHRSHON Sfth fb‘?uﬂmfé 3,660 NP it W tS Bife EldBBAENING shaft
169 is displ acg‘gmbypb; hydr au%i cC cy i%lcvi%r’ flange-nounted on the rear end of
t he hol | owalhT tthea@aling engrober29 liegagaingt the inparnabsuifadeosfdhehe drum and

k it cl b d.not by f.the mai i 164,
165 but | ieETuBng BRT A8 Ve Asindachon vl edtih St Rnte HEidT g ohar «
169 and scrmw |aRhRYPRitishlthedd|anent DoskhrABUSIeYioRBFtHedIURE vaifioR igli recti on

in the enbodiment illustrated, and as initiation of axial displacement of
t he supporheing filedmithisspensiondhrasighdiie Siliag: pine 260 foin thevinterios of iR&e part s

di roct on, b Bretiaib il {eipcRdrifie Bibe 2B36 Hla s RLYRITZL S hal ¢ 161

will only result inrelatively little axial travel of the supporting shaft
169. Here the screw spindle 181 acts as a_veraé, | ow pitch screw (wth fine

thread), wpstaadeidhe beffia plgte y6 wdiliratedhieusing 38’ Isadimsoupddhe @aumi16 so t he
nmot or 191 drel \j i.adl mgm rmg; I even when
t he supporI If%?gfﬁ%cﬂ&%fé%%‘éﬁ?ﬁfg?@%tﬁ%w&g%?% e ilgﬁag(rée rtl%ft/g"ﬁe(%mny\égg}c%si te

di r ect i onshotfém{ hearethe dicharge pi=p@Ztive [ifting noverment opening or
closing the centrifuging drumor even if the lifting novenent is sluggish,
the differential speed between the hollow shaft 163 and supporting shaft
169 on the : e : y 4 t ri t owar ds
zero, SO t'ﬁgélﬁreg?gﬁlﬁggﬁﬁt%ao‘géﬁ gf’l{ﬂsﬁggﬁﬁﬁ@llﬁgsg%ﬁ g%ilggv. Tﬁa(:sre is an
aut omat i ¢ inrfeige dgeamnch2poties dnumi 46 is spaoundad by layfiltrbtenhadsing B6sed st at e of

the drumi s, reached, cayses centrifugi ng chanber, cover 6.to be pressed
ey moatRCRaD s e uldlas o thissrip o BRIPOASELHS or 101

driving t hgigHikamARrE dlamétbr afid HRAERMH Sfdetflorioras -ruﬁﬁingcranna&st he
centrifuging dium 171 and wth it the supporting shaft 169 endeavour to
rotate faster than the screw spindle 181, the cover 176 of the centrifuging
chanber is held automatically on the centrifuging drum 171 even if quite
strong hydraulic forces are in action in the centrifugi ng chanber. The
screw spi ndl e closing arrangenment described thus acts as a (fine-threaded)
screw spindle with a self-1ocking action, which does not need additional
radial locking. In particular, in contrast wth a hydraulic closing




41 screw spindle 181 rotates nore slowy than the supporting shaft 169 and
the parts connected to it, or in the opposite direction. Fig. 9 shows the
open condition of the centrifuging dr@dm with the supporting shaft 169 slid
.right tothe left in Fig. 9 by the screw spindle 181. As illustrated, the
supporting shaft 169 has a cavity 194 in front of the nut 179 joined to it;
t he screwedge 281. eThs edeat8r of thiei druoabase thencagaimeariggpaseah?d shaft i s taken

back (to the ri Ei[ im Fig.,,9) during the closing novenent of the
centri fug?rﬁ@”'al"ﬂ gs\/\f'%ﬁng(%‘b}'espondi ng di spl acenent of the nut 179 in the
bush 177 which forns a backward extension of the hollow shaft 163. In an

embodi ment of the invention which is not illustrated the screw spindle my
be a spi ntl tiswensisut a anewimatic sleviaegdGist promidetidn additiopl to the coechamidabnal

i | ati [ . A t hat e the,f i d.t th
oo 1 ehibRaTot e o it b 40 RIS T BBAEE R RRR o
sw t ched- gt §8¥igé 463dachBbRBsEEHdIRG dpBAINYENE S BNAGLE cAShbar farheyer speed
than the electric notor 167 drives the hollow shaft 163 and thus the

suppor t i ngy dhafiltrate bousingi3s’ araundthesdmme16.0 Thakwzalesepafarmesteame, whi ch
b : ; .  he . di

sort i on_ oft B WhickfleblTaF Iihyc® SiuotRe KRG e HodeP 6 PRIE 00" "

brake, papheamiaticldevice 48 isi sctvatedcoefons theceakd islrhecharieslly discharyed. The

notor 191 does not nor mal,laq_i nitiate the opening novenent of the
cent ri f ugPMdhadivm Pased i this loopengithe/selid ¢anstiiiandin Hie diire 16andsat a speed

the suppolaiEeLhqRe6RS RESRS i Al iRt 18, Bhs AP Ebs B checd '
duri ng t heoawkteirhegharical lischarge of theoflitaratakecahfiegob@ined in thizewpay.t he drum

securely closed so long as the drumis speed is higher than the rotating
speed of the screw spindle 181. The novenent opening the centrifuging drum

ly tak it ; eSS Bat th
operat fon ™ SafBn R AEFANRAE St farics kel fediRBINa Bhe 10 o
t he scr ewwdEmiliedilte8 take hag alieady beent mecharicallyldischargediandhtherdrumot or 191
driving the screw spindle 181 right., off each tine.the osed, or open state
of 1 o ar BRSEEE DaS el roserbRER KhihepasHAGHY e JB- o AL o,

spindl e 1§dg :pgtehﬁﬂtiﬂ‘dfevi%_g%q Ib%séﬁ&%Wd%ﬁﬂs@iyﬁeﬂr?alniﬁg%%h@sidf thé'Solfgpt or 191

are then entrained in an idling notion by the hollow shaft 163 driven by

t he not or coéporng offtbe filierisg arediuimg dnchiine residudsecamberdisaharged fomhas been
nodi fied further. In Fig. 10 correspondin rts.carry th ane references
ne i i gl lBfowo g umanic i A5G 16 efRGH Trriiestaby By ilern nal o 181
i's driven digpla8tRBAOSE Al driié hasdd 2. 190 and notor 191 to nove the

supporting shaft 169 in the hollow shaft 163, in the Fig. 10 enbodi nent the
screw spindle 181 is nonrotatably connected to the supporting shaft 169,

" the extidon2p s S0 AL Blocfleliho BRS0A bF U B BR0E 2557 s Tt e
axi al l'y i rqguhadhd-donlindis iretiis positien heusiaticidariing madadiscimarge df fikepul | ey

190 and notor 191, so that the s.crew,sgy dle 181 and with it the supporting
shaft 169 Gake residugs santherstartedimmediaiely alterthe fitey eaka hesdreane

centrifugi . I ) manner al ready expl ai ned. As
shown in I’—rﬁg?ﬁ%%ﬁé&é@?%@ggp?%\tgﬁg?ﬁgﬁbébséﬁrr‘%imt ed for axial sliding notion
in a part 195 by a feather key 182, the part 195 being fixed to the

supporting, shaft 169. In this way_the screw spindl e 181 is non-rotatabl
j_o!oged to_glfme%mgﬁw R4 @MFPVQ%%é BIR gy 'Hfﬁr}som%{? &f_éef@Uﬁmgé i ted
di st ance I'%a%bggéig?rhmé%ﬁ&% gﬂpe;l_'he di sc 197 agai nst which one end of the

di sc spring S 1s he nsi de the supporting shaft 169 by the nut
196. The other end of the disc spring 198 |lies against an internal shoul der

199 or the,like ip the cavity.194 of the s ortin ft 16 0 fhat the
di sc_spr | rANadar APeEtyS SFPQUIDoRt § shovihBLaBRdR 816 erasheednadfehe
suppor ti ngygiahb’ J&y wrdem?éﬁgﬁtly@ﬁnicaw froRftheQYGsed éfd Wall TRt Rt r i f ugi ng
chanmber is held firmy againSt the edge of the opening in the drum 171 in

t he centriopeping edpesl® oftheldsumper ation (Fig. 8). The Fig. 10 enbodinent is

to sone extent a "kinematic reversal" of the Fig. 9 enbodinent. The two
constructions are simlar in their operation and



advant ages. 43 In a further enbodi nent (not shown) of the "screw cl osure”
-of the drum 171 and cover 176 according to the invention, the sleeve 183
which acts as a rotated nut in Fig. 18 could be | ocated between the
stationary machine frame 162 (cf. Fig. 8) and the drum 171, if the
supporting shaft 169 protruding fromthe hol | ow shaft 163 is provided with
appr opr i af Be giggrarbase g&aswnthaSe@medgeQé cantaipingea) eae@ling membart?@ sl eeve

acting as g e dri ey 190 and
o apor RS 108 B b e SRR OmEn I 1 RARLEAIET Lge 200
of which genleifigd 10 Hietdnad ahradditishal pnansalie d@wmrwmeﬁ s@nBQUSI ng 201 in
which a hollow shaft 203 is nounted rotatably by a rolllngﬁbearlng 204 on a

st at i onar PrefseAree 9pp dROUgDA PressrEsed9as PiRESR lrﬁﬂé"‘@rﬁflﬁn SEi23g bearing at

11° he niPrbifefEiRnEb3Epdz STE ISR SN BoeI i &0 shomn.
to the ri ghérimg mediumi® in the sfzif df tRE Yrind m@@&ﬂtﬁ@édgé%ld’f%wumn in the

hol | ow shaft 203, and nmeans such as a wed roove connecti on ensure that,
al t hough bage s hese rgzzies ﬂiﬁ@;ﬁﬂaé‘@@dtﬁtéeg@ﬂé ewalsonithe edgpI28widhart 203, it

si mul t a”eﬁm%arsgteﬁ'foeél{&ttt% FP@SISU“QE&% %{_ﬂ;@ rLs't tlli%"ﬂ{sdéoftﬂesfﬁ't}é

més .

non-rot at a cou ve neans are assocl a with the
sliding sheddiu0t with areaxialr arehé eadinl component. al direction as required. In
t he housi ng 201 a cup-shaped centrifuging drumis flange-nmunted on the end
of the hollow shaft 203 extendi ng beyond the bearing 204 at the | eft hand

si de of F207 c\:}\%? ﬁg ﬁ%ﬁ@ﬂ Q %&%@W&%ﬂn@% Hé\ﬁ(‘f@%% réﬁ’lobe%bllgec! osed

end wal | oses t one Si the right si in Fig.

11 ) is r|rg$|du§rs trormthet filtbring mbéluthB,amhmhaﬁaké’fO@asmbw fcbmrlrh@@ﬁtelmas a
filtering m 20 ndrical . sid 208. en at the

i de” 201 RBLY travqraa?%rﬁa@ﬁé% FlsghG FiRodnABfS tutres saielesd Snaik 205 1 aci ng
tovar ds t ligred s§t§’|*'§éoe%a§eﬁ\re %@nm@naﬁxsﬁsgdat&ﬁ@begefohﬁnéﬂum the
base being rigid y connected to a drum cover 214 by stay b I eaving a
gap in betdmerarhasen Fig. 11 the cover 44 214 tightly closes the interior
of the drum 206 by |ying against the edge 211 of its opening, and in Fig.
12 it is lifted off the centrifuging drum 206 together with the drum base

212 t hr ougrobigRrsial patfiulaty Be hgadeforlthey dAvh bfset dBtdotdtevihsibatihe 203. A

filling pipe 215 is arranged rigidly on the housing 201 at the front of the
i nverti bl rumateadtff@mmtlff%@ncqunh @ drum f8niiself, 3o that thegiireemsigll 12; its

| qui o coraPPRUEREAb SHRANS LI, Fes re e vl dhB B " (v 5. "1
), and in dfhke apahataingns tras fitering Medient Bidndodeahemidvehiyy. 12 it passes
into a bore 216 in the sliding shaft 205.

Here again it is advisable to return the drum base 23 from its initial position

shown in Fig. 1C to its ejecting position shown in Fig. 2C for the cleaning

process to discharge the solid residues.

To enable the pneumatic cleaning and discharge of filter cake residues to be
started immediately after the mechanical discharge of the filter cake by the
drum base 23, the drum base 23 may be moved into an ejecting position as
shown in dash-and-dot lines in Fig. 2B.(if necessary with a correspondingly
larger housing provided). Another alternative embodiment is shown in Figs
1D and 2D, where the pneumatic device 46 known from Figs 1B, 1C and 2B,
2C is firstly provided; this passes pressurised gas through the filtrate chamber
from outside into the interior of the drum 16 through the filtering medium 18.



As will be seen fromthe drawi ng, the housing 201 is joined sealingly to

the machi ne frame 202 behind the centrhf ugi ng drum 206. An annul ar seal 218
arranged in front of the rolling bear i g 204 further seals off the machine
frame 202 fromthe drum 206. In this way the housing conmunicating with the

LR A ok N e bk s ot
assunes tB@tsRﬁ&Hé'tﬁé‘ dRiAYRd Had b - axilaifcoyrp%néht A ifd0st %o?g W t hdr awn

into the hollow shaft 203 through appro ate contro S associ at ed
drive rreape¢umatlh denicerasal this tyae hadsenapzias @ehwhicmmréatmams ofrgass| i di ng

shaft is pear | ose 7 he cent ing dru The
drum cove rﬁ'_"Lgf &H[)eﬁ d&Erﬂbmﬂl"iﬁth "Pﬂbeﬁ%j S))'1" llj ?'ﬁ% TQHZH he drum
206 in that Qh%aﬁéiandlétdhtéh%ﬁ@éﬂn'él éu@awoﬂherayr@ama %ur@mhdlw‘ume g. at a
speed of 2000 r.p.m, suspension requiring filtering is d continuously

t hr ough tﬁedfthe|lntﬁ@qd>spéaczqgfthﬁfditetrmg madisim a>8 dhet aeaamsmf gasmaghe |iquid
constitue on pass ;through the filtering medi um 209 and
are disch rgjetgé Sy&ged:@%g%ﬁ&l The solid particles of the suspension are
retained by the filtering medium 209 as a firmy adhering filter cake. Wth
the drum 206 rotating slowmy (e.g. at 500 r.p.m) the sliding shaft 205 is
noved for fenapRlete pRRUMatie cwn@g qrzq remevaliaf splidresiduemBontihe Gunt 18d out

and the e It ake made
of solid °§rﬁttﬁ§$ BeachlevetIR OMTatH Bith s 5% Gfard %@?@gﬁﬁ%@suoﬁg‘ga%m by

t he drum lpm@o’blﬂby fhreopnevmatic dévice mm@mnabase 28wuld basiehlbcstiagn of
solid particles i.s over the centrifuge 200 is returned to the operative

posi ti on ithapigyecting pasitian whilg theyerevmatic Agvices 46 anghed ar¢theleattel f uge goes
fromthe t i gshaft
205 passe%g?‘;]r?%b@%tlaflﬁglre:a@rﬁo et%%!dcrgrsllldp?%Sgﬁﬂgsgrfa&g%@‘?%gllt%a be seen
from Fi g. mMédiuhf 18.nWitmswati an aefangeement tine 2deritsand dhamdtzsei23 amd and kept
free of gerns for filtering,sepsitive prod ch as,6 food or

phar mace tnEaPESTertlY JioeRiaRRe Strnb 48° [l @Ewwsa%ﬁet PogitieR in he
out si de of f hi ne
frame 202 F]l%thf ﬁgqﬁ%?nﬁf&gﬁt@‘?féﬁﬁg@hﬁggﬂh egm Paﬁf‘ @Gopened

so t hat t Hbediousingr1 Usimpededhi nat ed. The interior of the centrifuging drum
woul d therefore have to be re-sterilised each time the drum was opened and
recl osed. Conversely residual conponents of the suspension nmay be deposited
on the outjgitHg aﬁérﬁdﬁe%‘nﬁlﬁhd‘i&eﬁhﬂ Fi rg%oﬁz %@QE&‘EnQﬂM&h@%nVé%&%‘@ and
fromthere pass into the | ow shaft 203 nounted in th ine frame 202)
whi ch may ftraﬂuseromefd;mthmﬁzlﬁﬁ S5¢avhichy directi pressurisedegps hrewgh he nobi lity of

i erial 1Pt 57 o B ohd LA PastidFes bR R AR R BB ol ™ o

interior Cﬁntbhﬁe%@ﬁééebﬂmmtéi*rngrﬁ'léﬁﬁlmwlbllﬁéideﬂ\éldﬂﬂnt\ﬁ)hn@éfertﬁgﬁ the
filtering process, and the machine franme 2 t hese two chanbers are

separ at ed BRematicdeiessp wih apbyailtwam%ﬁﬁi qilﬁe(itﬁén@\ﬁlﬂ@a"}(rent in Figs 11
d 12 th
o BBt of S e PRI |8 R BRI SASTARREREE S |

to the outedn bd@enﬂbllédwmdwmmld c@fVeyifyprotees cadgm ceatdd; bbga-phm@gm 221,
surroundi ng a central aperturﬁ]Bgﬁ oined to the sliding shaft 205 in the

i medi at e WeXitAitRS cloped ipadayain! copfinuing tpithe QpERg ¢dgadROf state
shown in Figmis 4 s@ad%ﬁﬁﬁ ?lf) {dfgh@gﬁeéﬁlsﬁ%‘%%g%méﬁﬁi%h?ﬂ% type

di aphragm has a substantr’a concent corrugations in

t he pl ane nbzzldwe54d;| \&bichagmeff‘éhtmebhreﬂglnmanmmseop@med, i.e. when the drum
base 212 is pushed forward by the sliding shaft 205 relative to the cl osed
end 46 wall 207 (Fig. 12), the di aphragm 221 expands into a coni cal

confi gur at L) } i aphragm
221 |g mad'élgo &gélb tg)%l%g ylH?enﬂﬁ?ﬁ?@ﬁ canrgt%rcgtalé h@soﬂéfeéF?g%g P )

el asti cal | fromsthetdram 16ubtm'rbe operated in the condition shown in dash-and-dot

lines in Fig. 2B, i.e. with the cover 23 in the ejecting position. The two
pneumatic devices 53 and 55 may be operated with a pulsing action and may

exert this pulsing action either simultaneously or alternately.



As wll be seen particularly fromFig. 12, the bell ows-type di aphragm 221
forns a sealing partition wall between the sliding shaft 205 carrying the
drum base 212 and the interior of the3tentri fuging drumreceiving the
-suspensi on; hence the interior of the drumis separated fromthe side of

t he machi pe frane SO as to event any exchange qf ,substances. The
meert bl Bl T 8Rd 257sa Bpethen BHAMANVRraio I MaRG 15 e PaTEaBr or ¢ ho
i nverti bl i . i fél%?t i t i i he fact
t hat nor ngllaie‘f)gfaﬁ'?\g\g&gég aare p?%?f(i)@gjgngg %@bggrt%%tdﬁ@ﬂ Hma/a%ﬁ)m. %n?:%és 13 and
14; one sctldsedfendhealbdV lobitse deum dibnedanmels B in s phhte gdidsapries@@risexhd t he

th ide t .h b 212, . the, d 12 hav| i at
br ot uber afEe Fagy {5 R S L P BETa s iirghe LeE PARBR L he. dr um
206 i s opgqt fréinthozABs 6De BrdpRés 9obkre mwgtel'ff@@%ﬁetolﬂéféﬂyrﬁsethbor fromthe

fe
sliding shaft 205 in the same way as the bel |l owtype diaphragm 221 in Figs
11 and 12nozzldipldter sraxially gisplecaaklemmits ehafh§8i pefenalpiynindepgndenthssoci at ed

ith th it Ll .in th f_a, bel | ows: i aph 221
bel I'ove 28511 t5ofBmEDS pf k.o b8hE23|sotpdf e Biend fist HEPRRRE, *F e
drawi ng agiszhamfag Fﬁtﬁlﬁ?ﬁéﬁt%f%e?%h%@%%ﬁhﬁh Puits P &f @k salice ¢l osed

chanber 225 by neans of a punp As shown particularly by Figs 12 and
14, the changiduentssniosthediovsing:d ang i gorqreratien withithe priebenadic daviceartiti on

wal | (di aphr I 22) faci t rd ' f 202
and si i ci g SraranRscg o8B ot BRemeE Stk 8l e e bRI b per . A
pressure Bdrfabe of it filksMtEMiediuph @85 biagtindPnéMablthe 2losedeemprasiye si de of
the partition wall facing the interior of the drum 206. A neasuring

i nst r umentcoptinuing ta kel edae F9nfithe operingrefdbe dsumi 16 andribesepapling As soon as
t he readi i f {. g I [ | ed and/ or
the 1 nver Sl et e td B soPRER T SeaE it n@ria i Flack b S0, P

di f f er ent i@ inresstwaed idivdctiai.eThe dremkage 23ist refgrablyi ihitiea positibn( di aphr agm
221 or bellows 222). 47 In the enbodi ments descri bed the bell ows-type

di aphr agmsPoWNptdash-anrd-doplines inifde. afer thisPrerReSHel | ows 222 serving the
sane purpose are in the formof a flexible, expansible nenber.
Expansibility is not absolutely essential, for exanple when the wall is in
t he for m drogisidremialylaf,conrse ke peads for ¢he platd 5aHo ble roovédpgrehronotislyds up

when the dr, i s close The corrugations or folds,jin_the di aphragm 221 or
el 1 ovie. 299t OGN b tasiiina B4 PaERABIR eS8, 19,7 HiRabering of pe
requisite i K/ [ i ' ' t he
rater al Toern ool toriiTe BG5S G7L] e BaRESH T BRPGES DA B & o ore
or | ess f linteresiesurfdcerofithe deurat i6/sevengl theesde drderstoezbdaiof paxtitdhilpws- t ype
one. The ipvertible filter centrifu 230, sho in.Figq...13 for processing
cheni cal stﬁﬁgqt%‘c“éga'af‘gdf#'?%Flé‘ﬁfﬂ“a@»é'?@%?%?fﬁ?‘ﬁ ‘ﬁﬂ%ﬂﬁ ﬁ&ﬁﬁ%@”@&%‘?‘?'@ﬂk a drum
234 which 4g nounted rotatably in a machine housing 232 by nmeans of a shaft

233 and whi ch can be driven by a notor 235 and closed by an axially
di spl aceabl e cover 236. A drum base 238 is rigidly connected to the cover

area of L ReS e AEES RO TRERS LGELAR Y2 sl oA e ° O°

nmedi um 23%f thelriMusddR02S 3Rd eREPEripRSratetige of th@ﬁlfatésgaemti&eryaﬁeypar t
232b. In the illustrated operating position of the centrifuge 230,

subst ance givemanfappreprate staielyre of the fgadhpipen, oHSP fomiNRd e i ds and

l'i quids, i ' . : i de g ' a0t at i on of
the drum aéllg%f%‘lE F%’@ﬁ?ﬁ%ﬁ]r@% |S§§c§§éytg%@?&g ﬁrgflg&%é&@{'ﬁh@@} e%m@?\ﬁ—\ he i nside
of the filinediung 188dithenliquid cleahipgmediuen, preferdblgd suikent. whil e the |iquid,
after passing through the filtering nedium 239, reaches the outside of the
drum 234 and is collected through a filtrate drain 231. In order to rel ease

t he cake f i [ I éetmg? ki 8L A IS over,
t he cover g%@é%ﬁn\%%lhgiatnag ﬁggﬁéﬁ %‘ggé}\'\%ggrl n Hgd\;l%d f;gémfs vg;éﬁéstéd t he

| eft, wher sbthdtltiee pakematiedesicet dred fheommsipameatB2zanlbe kbpt $eparatey 232, is
ej ected and drops into a renovabl e contai ner 242. \Wen the cake has been

ej ected the cover 236 is re-closed so that the centrifuge returns to its
(nitial opehativeRineTiter eonfiflie ¥POTIAEN BBl 1d Sidueth FRnsbe fed into
the drum 234 again through the filling pipe 240. 48 The arrangenent
descri bed, comptises adausinchblis(indicael only diagramnaaiically) whiohograloSss, i s
rigidinitself and is nounted to rotate about a horizontal pivot 243, i.e.
in a vertical plane. The pivot 243 is arranged on a resilient buffering

el ement 244 which in turn rests on a stationary substructure 246 fixed to
t he ground 245. The resilient buffering el enent 244 may e.g. be a nornal
rubbernmetal menber, and its function is to absorb and danp vibrations which

. Y b1 o A N N L — -



49 under pressure; this falsifies the weighing process, as it counteracts
the downwardly directed weight of the substance placed in the drum or
apparently increases its weight. The @fsruptive force P~ therefore has to
-be conpensated to obtain accurate wei ghing. For this purpose a pressure
sensor 251 i s provided on the housing 232 of the centrifuge 230 to sense

the gas prldsasls thayyhple maching andd whinksa Rgllewshaln 133sdnountsd f or ce
sensor 24 : L ri to a
wei ght i n@lltg%Pyr]ﬁz%rg@%p%gérﬁg%é pol n§ er e?nr‘(g)\'}féngf%ve-lﬁqéag@gg @26254. The
pressur e belwsoshafid 183satdhs oighbhaed sieléd (hot shewnkipgbjectimglbegbdmd tH63, by a

| ead 256., The indicator 253 contai.ns an el ectrical ,eans kpown r se,
wher eby th@arﬂ&iq?ﬂo'ﬁ Q?F’“?ﬁ@dp@i‘%&é‘fe Q’?@O'i zé"ogﬁl:‘P‘é(Ble;}thE rWQ’EB&@”a@Sendent on
the gas PHRSSHEE1PS GY AdPid ftatidnt he centrifuge 230, so that the pointer 255

al ways indicates the true weight of the chem cal substance placed in the
machi ne or the degree to which the filter cake has dried. Fluctuating gas

pressures,in t entrifuge. 23 a | so b sate uickly.with the

B o 15 A AL TR Shrengrf st Bathoes uian L2T BB Rarta S hihidh: o Des
in the coauﬁafssb%;@bbp@m%h@ﬂvﬂ%té’t@% t6§8thePWith e ool dnaftn Ibie 240, so
that when a certain filling weight Is reached the valve 258 is closed and

t he i nt akés afialpdispkdesblenibersint o t he drum 234 can be prevented. The
invertible filter centrifuge 260 shown in Figs 16 and 17 conprises a

di agrammatical |y indi cated nmachi ne housing 261, which encl oses the drive

section ofA ¢leshapéd cengituding diiia 11i0btflangeanstinted bynes Elogud epdamsll not
visible) and in which a hollow shaft 263 is su&gorted rotatably in bearings

264, 265 Jdd7acantieveyedrandemietatabinmn theendrakthedidllew shaft 11263 can be set

in rapid rof.ati { I ; 0 tition
wal | 266 FHBRIEY BEYe B Sarki 14 BRI et en S ST R 2B B BBt i s an
axi al |y extiersisg filteeeg enethaned sosm ity eyredrival wdll sT@wiheisidev2glofa wedge
269 is axially displaceable. Th ge is rigidly connected to a shaft 270

e wed g
di spl aceahn® drysi1dé eprositsithewlagedrendwall 11ds pBAt 270 rot ates toget her
with the hollow shaft 263 but is axially displaceabl e therein. 50 The
cl osed end wall 272 of a cup-shaped centrifuging drum 271 is nounted
r ot at abl y Agranblasedi20is artamgeddn dhe irteridvodfl they dslvaf pardifel waittothect i ng beyond
the partition wall 266. _The cylindrical side |l of the dru 1 has a
1Tt ot ng AR BAD YT a6 igidy corectuds e dissiacaable ShallddBosi re the
end wal | ' Hace nf4the kifudi hBSr M9 ik RQedr um 271,
whi ch pasgs S*":%@F‘g”%tr oug ?lﬁeg‘Zrt‘lAt%lé@nﬁf\l/\Jéﬁ% %Igaghl'jﬁ]rd t he claolsedeend wal |
of the druigidyio tlhedriredasedi2Zibbstay g 123s iekyinda sgaoe) iR3aalstthe base
rigidly carrie

| fual h 276 b bol
D 3 adanhalecBriber hRd o B af Rk ed e Bofietianther The '
cent ri fugi gubriidiNard’dan Be fiited frk@ dithé Writg PIBAloRstheratP@edrdfrbase i ts

openi ng. The machine housing 261 is adjoined by two housing chanbers 278
and 279 i nl2hdyradalynsliging the shatt 115 ayt efgtherhatiogzshaft hi2.c manether bei ng

opent ng | e TRBRTh B BRIy e Rag B Sl A aB S8R Ra B o8 1% 1 v e
whi ch has fiaa6estytdoverdor theesdmé barpade. medi um 273 of the drum 271, and has

an outlet 267 for that purpose. Wen the drum base 274 has been extended a
filter cake deposited on the filtering nedium can be discharged through an

outl et 268, ich. ' oo P [ renovabl e
fi1ing pi SaNsBiTpg 1281 BRI sERPTRGEn ohfon s kahe idBg s RC°Ver i
t he draw nglidednit liguid Sethgonehescitit@tiiusartriftiginy ehambehefthieadrom di@igled i nto
its solid and |iquid conponents into e interior of the centri flggi ng drum

h
271 (Fig. awgngesat the ot of dhe inveut'gblﬂt@ilt%@@rafift&ﬂ% whigh i§ atige 1980 adopt s
th o . . i : f t. i back
Co the. nimdsREbirlo AForhis Hifbdteife MR NS ofiRlind 12518 pbse, 2% ar

into the hol'low shaft
270 i s neaintd the iatetiorad {2y druoh thioeghtraiceitrd indérdor apertusy 620 n thee

PR K L T T AN e

conti nuousfjed hrough the filling pipe



51 281 with the drum 271 rotating. The liquid conmponents of the suspension
pass through the filtering nmedium 273 into the first housing chanber 2787
as the filtrate, and fromthere are gu"?’ded by a baffle plate 282 into a
drain pipe 283 connected to the outlet 267. The solid particles of the

S [ . t ai b filteri di 273 | f f filt
e R e R et 358 % i bR B AR b | 2 KGR oo "
rigid, anglaMd foRhE8A By aPluhed Y. OhERitBlidr 6f the 4l 1DP¢shne ARk Witk 2284 (the

“filtrate housing se??i on"), one opening edge O?é\;l\gl chis agﬁl elg to the
partiti onhyataulie®s poeutiaticrraessure rhedisimthraggh aipipe 4238 paksipgdhraigiwn)

i nt er pose i he o r enj n dgﬁﬁg rmed b he end | ) Ois
conti guou&%\fvﬁ#ﬁﬂu » YR g?@é’fg?e ?ﬁ?@g@@ﬁ t?‘gdi?é(eﬁ'y}#ot?‘ef%éy a%ﬁ'ﬂ\gég‘?ﬁ, agai n
with a seghuéasd valleWeB ihresfReadsistait N9l THY chirdifion IBshdkn ihe
underside of the first housing section 284 and is connected sealingly to
the drai nFig.fe 283, again with seals (not shown) interposed. As will be
seen fromFig. 17 the housing section 284 is pivotable about a vertical
shaft 285, so that it can be transferred froma closed state enclosing the

centri f ugiviges teiif 116 i@BpeREd, isd.atten thiebovhr 128t BffRAE Iedyeopen state
of the centrifuge 260. The housing section 284 can be rotated still further

away froml2Aefdeadruimby sliging the stvaft 14% thedilingnipedaminshefigssibl e e. g.

for cleaning.- C | e t he housi tion 284. .The sane
nat ur ai 1y PRSP RSttt RGREH ol o2 Tl T ibsresn o717
t he rot ar ynsmadrtintdSehoke RB@Ppotheashaft 18.n0Re khk€erB 4106 128 iBroj ecting parts
286, 287 arranged rigidly on _the housing section 284 and the housing 261

(partiti ofoRstrHctedeP thakwaeniit/isiapen three tsndrtealiysno Histionhetweanie 278 t he
adj oi ni ng L n@rﬁ bz279 is surrounded by an inherently rigid,
cup-shapeé?sgﬁggtgggﬁgﬁﬂg/ cyﬁ?ﬂgpi'cal housi ng section 288 (the "solids
housi ng section"). The section 288 has a closed end wall 289 with a passage

for the fillin i pe 281 an openi ng edge opposite the end wall, applied
seal i ngly th¢ %ﬁ@pﬁré\f%ﬁggﬁacr R84 ey besieblacacioy pliferest haecal on’ 284 ¢ ho
second segLy i } : b I SN FliiQaind 7)
extendingQ%ﬁggﬁéﬁq%Pé?gt%ﬁﬁgaggpgéggﬁTiJég%hg%ﬁ%He s£%¥§§§h%égagﬂé t he
machi ne halsmegt, 26thtihgdogéthepwithadhe d266) 1 16; spalstthearym atthe inétibousi ng
section 288 can agl.so be rotated beyond, t he, open iition shown in Fig. 17
o al | ow RGiEe 25 ek wiladmer, Al e isodine 2B gieRleR a7 1 and
housi ng segEfidHhl ¢BBagementinder si de of the section 288 has an outlet 268

whi ch is connected t% the drain pipe 293 sealingly (in a manner not shown).
It is also possible to put only the second housing section 288 in the open
state and | eave the first section. 284 clgsed, .ln that case the, section
288 coul o Mhendfmieltiye iRl cREHIG sdB opgLati il apPRngS RS Fidial um 275
and/ or theyssidre Pie diPlaciabld Shaft 1953 WithdrawrPintd e BONOW BR&R 1434 coul d be
changed. The outlets 267, 268 in the housing sections 284, 288 are seal ed

in such a Wiy theneasuitdbat therfrum bage 332 cponected4o thaghafs 1A8tis nepethed, f or

exanpl e usj el T RouUS| eckho 4 transferred
From i he A0St Wi FErofing CapuRBHMd Whybr 716 O Fhe Tdler 2R i . S00Lr 576
of the cenddritfifugintocitdrabdenad Besh pird tightly dnhge ddyel 121 ebtteroparfingd of f
the drum 271, when the sections 284% 288 have rotated a suitabl e distance
away. Al te‘?ﬂh?idf@l“y“ Howdlitsrthekuaeti6 misgtingand 2@%3%‘992%%5@6’9“?@ GRren

Stace w i enuspageen ettt i HRRALECS Frolafhe RinGiipg do vt oper

has been pushed through the open squeeze valve 128. When the filling pipe

125 has been withdrawn the squeeze valve 128 is closed (Fig. 4) and the
drum 116 possibly set in faster rotation. The liquid constituents of the
suspension pass through the filtering medium 118 of the drum and are
discharged by a baffle plate 131. The solid particles of the suspension are

retained by the filtering medium 118.



In the illustrated formof the housing sections 284, 288 the second section
288 is transferred fromthe closed to_the open condition first and the
first section 284 afterwards. Cbnvers@fy the first section 284 is sealingiy
applied to the machi ne housing 261 first, whereupon the second section 288
is sealingly connected to the first section 284 a Fi 16) .

e sel oS BReE it Ll St A e e AR 1) 1 g
pi pe 281, trphly a i H’taféﬂﬁ%ti %J%ﬁhﬁ PrEeose: 'u%dé?ﬁ%é@ﬂre
Alternatlvelfﬂ?h filling pipe 281 nay be fixed to t he second housi ng

secti on 2ig8ide thegirgm Boayaalsae batproduaeﬁ thedugisthe piperh3t Sniothestcasperture in

the cover, 276, of the centrifu n the s ion 288 is opened,

and 1< o BIPTALY oS TR NP RrT THENSRLEP e shaiofh HHY cace a

suspensi Opej&raiblgdPBe %Baﬁghte@rthéiﬁsbﬁldn@pértdrblm B tn,eu%%@ sudled gy the

section 288 has to be renoved, or that pi pe has to Dbe erX|bIe As

shown in ﬁegSqU_E@ZBh@NQ ﬂEB@n’@thﬁ)’mS’ﬂl@g zt_ammtd t he solids housing 288 are

i nterconnected by a "gas conpensation pipe" 294 running outside the housing

and containing a check valve 295 in the case illustrated. There is no such

check val whetbthel ﬂlte'ﬂrngvmobéyﬂstd\}&ra/vﬁh theece@ifiging dean 196, stillfroRtiggsur e

differences of the above type occur during nornmal operation with the

cent ri f ug@nd phe squeeze valye i< Hm opan (@@quwq)pae@éuuew}@@hprﬁsswﬁat e housi ng

section 2 there is
84 @g@:}g\@ﬂ&.ﬁ%%@%eﬁ 0f‘152§8sn tBtI’? paSSSﬁ; A8 Yrud>

no check v es can na ur aI om one housi ng

into the bbbemzz\tbem mbvedeastrmep@ue:ﬂdnsoma’a@brt thedfiier ebké he housi ngs
284 or 288 as described above, the check valve 295 is provided in the gas

conpensat pahﬂaﬁdﬁént@dhemsmoi 151 9944 PaRicies @frfaiier@a!sgwn@asﬂy b&i ng

gener at edgq el nces.
The si tuatl on s ?\P?ggoﬁg?{eg a@gﬁg ﬁﬁﬁ@gs SJarﬁ(FT ﬁ6$tggrﬁ!:|ﬁ§|pﬁébiﬁa i on,

di agr ammtpbsaéé ;hrauglh Meaompmrrsmme vahe 128irdt thve holeet 3imutharshadtp 296

bet ween tgq ﬂBnﬁ 280 and the edge of the centrifuging drum 271

corr espondilRgV ﬁ¥3EV¥cular region X in Fig. 16. Under the operating
conditions in Fig. 16, i.e. with the centrifuging drum 271 cl osed, a flow
of gas directed into the filtrate chanber 278 is generated in the direction
of the ar Véheh thenejectiay of solidparticles accertsfugabfdste ikiengimaidd dine | f sol i ds

are converse bein e t he gdvanci.ng dr se 274, a.s ream(ﬁ
gaseous bl% 8@%\'\ &Oﬂhs%@ gt@ﬁ? %fVW'tE aﬁﬂugg)ry %‘éﬂ’gzt%dﬁ

direction sﬂEﬂHhI% ahitAY Wéy th@‘@eﬁthfd@%”fU‘céﬁbé'dﬂ?e'ré’c"edf\th e annul ar gap 296
with two sealing strips 297 surrounding the drum 271 in an annul ar shape as
shown i n EegirifugingTiunpt thcenstadtly mtatiegl and pressita cosdiipos dethe drumnf | ow of
bl ocki ng the annul ar gap 296. The fl ow of gaseous

bl ocki ng ﬁggﬁ%ﬁﬁ%}%sfgﬁggg%gwgr gap 296 may be produced in the desired
direction either by over pressure or by under pressure in one of the
chanbers formng the filtrate hou;hggﬁgnd sol i ds housi n? Cbnblnatlons of
over and Un@ed spews aumedifiediersbedi ey inyestibledites sesirifuge 110540 | nst ead
of the ga u I r rate
nousi ng- 27007 PhrEsEoRind PR ERY B9 seffid fitkiaeel Hdn ia 'é%éaﬁ?%épond. g

pressure dritipFid. 8 thekshaé fielincthedig. ¥ einbotdimentris @lso hglajw Z%amdef romthere
di verted direpth§é|nto t he hqusi ng chanber in qfest IS partlcularly

benef i ci al 1Foihsidedhgollewsiates!s 8 drsing siegeent ks 'Bdgﬁ f?'l‘i%of AIR$QRe housi ng
278 and the sl HssiPiteh e fAf %ﬂ(ﬁ’%ﬁﬁé’mmm%‘ ifl: sul:ﬁ'Aas \R/fol‘ﬁ%l ﬁﬁﬁtﬁ' ning a

dual sealing action agalnst t trans of foreign par this
connect i orclésas thb&Asehtlagreqmmn’edaBIﬂ;omhmr@ethmd@m Aumpé VI 3@iipéarndaB, 299 in
t he partltloa m? graﬁﬁlce nan such s 298, 299 extend

radi al |y vnthe §'asmg %'&Ffﬁrt“ > R4 IMeas0 éN'”g‘ FSRYSh PEFRRYAF2Bi pe and
0 Sgnar ge SALRAGPIRMYR aSRP1 185 THINRGnd BRMGRNISHE, Wieadasied || 0w
of bl ocking gas 1n directions | 'l The annul ar I's connected to a
gas sour cehx((haplwaﬂy OQ'm)a)Teumatma)ly ina mafmemb(downem;Eresﬂ;o'ﬂherend of themi g. 19A

only one p| e 30 e rt| i on 280 tead of the two
o1 pos 20s 6593 Semant! 28 b by i nRRcsr e B tngid Sartibet 2Pvehn an

annul ar pi p®4 fy§ é%&‘ﬂtd‘ﬂarﬁh@p@ééﬁnré’-?@hﬁélasuﬂéonnec'f ed to a punp. In this
case the two flows of blocking nmediumin directions | and Il go in opposite

directions froma single opening. The annular gap 296 in Fig. 19A again
contains two annul ar sealing strips 297 surrounding the drum 271 and fi xed
in the partition wall 280. The bl ocking nediumis introduced through the

pi pe 300 between the strips 297. It is also possible not to introduce the
gaseous bl ocking nmediuminto the annular gap 296 in both directions |I and
Il as in Figs 18A and 19A, but |nstead to QU|de |t elther only |n direction

b o o o, .. Y "



The flows of gas in directions | and Il shown in Figs 18A and 19A can be
produced either by over pressure in tgg pi pes 298, 299, 300 or by under
pressure in the respective chanbers réteiving the flows, nanely either the
filtrate chanber 298 machi ne housi ng 302, which can be set in rapid

rfotati on Ry . no | iGs. r. 279, The invertible
filter ce%?'m%ﬁ%d&eﬁt’?% %&h’%’qi1r?%|§’?§ﬂ%gg8@(§rﬁ)?lpgég§§7ragt't§tfﬁecﬁ y nount ed
hol | ow shibht 8@, dritl theséeddd the Fihdsibbor2 SshraidctingIntehe Rfsmb eV Bgh 2
partition wall 304 which closes the machine housing 302 at the front, and
cont ai ns € iRsifarthe sleevendi ng wedge- shaped groove (al so not shown), in

whi ch a wedge 305 is axially displaceable. The wedge 305 is rigidly
connected to a shaft 306 which is displaceable inside the hollow shaft 303

and whi chTheusmbodiadett of apetvertibleifliter chatrifsdeaf 1 0 3VBig Stoperatdsi inlthy
di spl aceabl e therein. A cug- shaped centrifuging drum 307 i S non-rotatably
f I ange- noSAMEIWaY, as pEeiRHslydesgabed Withjetaranee Ipthekig; e @mbrAIFEMbNd t he

oo al ' pallEonastT B, S Bsler e AARHR 120k I SBHRAERE S G2 an

open at t needirit beppoiprocatet @andahay BBJoinkd sigitdly tdehedmachip@Aramdrid®. base 311
. through the

end vl | Y80S el deia i Be BaTTIen G HHPREEIaTIDP (B CHDPeRCE oo |

end wa . es in a
certain s ' ’Wgﬂﬂi' : i b QU i ; ssed
fromthe ??%dynﬁg)ggf(éassgs nt"gﬁg?g?lg(? %Q%(?{)%ﬂ%g%ﬁ%gtHgﬁlﬁéimﬁjp%%nnect ed
t o t he nadiiendosingsierge8D3bashiahestise Basitiodisaodndn rigni pehdd sheray be cl osed
by a check val ve, 316, Di scharge and, ejection of the sol.id eparated from
The I T au PRRESH M R Buf Uaiel SRSoe Reodalthe PR dadt ng. 302 whi ch
acconmodat es the drawnout cover 313 of the centrifuging chanber. This

section of the housing 302 is connected flexibly to a solids dryer 310 by
bel | ows 3¥ywayd sealirg offtbe cavetfeormdhe dillingf pipe mdvich seccaroplstely dftereny a

heck val ve 318, he enbodi Ll .a_de- 9 i
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the dryer. The de-aggl onerator is not absol utelé essential . The actual
sol i ds dr yetatahly abssiéitsilengiudinat exisdin 3 stationacy bearrgibleck 49 whickdsiced i n
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contact, tihesehivnsiboues iorgitudmas akisgwhiPOstatigdey iwith théhetargrixi ofer 321 may
be closed at the underside by a rotati n%flap 323 with R)grforatlons 324

ext endi ng thegiium hi6dkyna prive WMater 149¢ pretgsablyan elespismetos, abedd 4bl i ds 320
pass into r r | P : I panal ly be
Seai ed by DUHGHIEY FAELRR seifey oy e Tpo o0 ORT
connected to a product-receiving vessel into which the fully dried solids
320 are passed when the valve 326 is en. cont ai 25 has an inlet

The .
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d liquid, [ ts, into the interi. f trd ' d 307
(Fig. 50) InletideibeSpantio habseiaririn et SBR:119 ARG "and e
drum base @ghie i aHim 1lee pi pe 329 passes into a bore 331 in the sliding

shaft 306, and 3‘??@? acenment of the shaft 306 and hence opening and cl osing
of the drum 307 are effected by drive notors (not shown, to the right of

the draw ng)s will bd 'seg}gcgeaslt' lfljo?naMeWarger-scale view in Fig. 7, a bush 147 is fixed
into a filling aperture 126 in the cover 124 of the drum 116, centrally and
coaxially with the rotary axis of the drum, and rotates together with the drum.
An elastic diaphragm 148, closed in an annular shape, is arranged near the
free end of the filling pipe 125, inside a shallow recess at the end of the pipe.

A pneumatic or hydraulic pressure medium may be introduced between the



n the centrifuging operation the invertible filter centrifuge 301 adopts
the position shown in Fig. 20. The sllgll ng shaft 306 is drawn back into the
hol | ow shaft 303. The cover 313 of thé%centri fugi ng chanber cl oses the open
end of the centrifuging drum 307. The suspensi on which has to be filtered

i | h th the dfum 307 i
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302 as the filtrat e% and are passed fromtheé housing 302 Int di schar ge
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filt h f f ak t h f
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shaft 306 is displaced eft), causing the filter cake to be noved
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de- hum di brekaemetrwledor the diapHragm 148 danebariteiucad ltlfiﬂr@ﬂjghlei1 hgiged above.
When t he ej ction of solids 320 is over, the centrifuge 301 is returned to

t he operatﬁ position in Fig. 20 by sl i di ng back the shaft 306. In this
way t he centrlfuge 301 can be operated with the drum 307 rotating
continuously. The arrangenent described, including the machi ne housing 302
and cent ril Em eythdrdiapB&igm 1148 iissleswntin she fughed-antistate)nih ehiéiolt seafsat i onal

novenent a a optal  rotary pivot 332. The pivot 332 is arranged on
a resili eﬁ’?f W@EW hediaphsagm 144 isishown: inithe sasiasstate at bedop@iar y

subst ruct 3 r 335 IS
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the pivot 332 i's gﬁ\ect ed accordl ngly. e |gﬁt thus4 mas%&%ﬁg% be used
to check taver émfiling piperd2®rial in the drum 307. The force-neasuring nmenber
335 may al so be utilised for sensing the degree of de-hum dification of the
solids, as ejection of liquid leads to a | oss of weight. The

above- mentyreipdeRBid AINSr éﬂrﬁrlfuééﬁ 60sHdWn fr Figl Bl@dnsbhrieaad HSusﬂthIGaM and
solids dryer 310 respecti tqﬁé prevent any di'sruption of the weighin
tomdy)

process, didieated dingsamna sralinghaenrgiesingithe wiwle rrw@pmﬂ in phight he

stationary, t VI SI bl e
in the drgwﬂﬁﬁcgﬁsgl&@p%gg%ﬁ@né S(r)&%r%w/lfé{eggalﬂ?qasngef Iqtéq(#l@ %@0 , in
the form ghaehihefeinse n6Ran drivdwhed! $66 @rhcbm\r@tatdmabmb&éa% tee Ehe rrachl ne
housi ng 301 and form ng art of the filling pipe 3 58 As illustrated,
the filliithe pelleysha fﬁﬁ preieatingPeyope tBQPe@HF\GJ@ﬁ’ e divewgesl can be | et
into the i I tardf e free
end of ¢ net G ng bl sH5R; 63 (e Felhitbidtbtachfoh gh eALEP it 100,
by neans Qﬁomrﬂtmajya:blleenseﬁb \B42lt. In this way a gas at a relatively high
pressure can be passed into the interior of the drum 307, serving to bl ow
through the still noisture-filled capillaries of the solids (fllter cake)
clinging t i i L1 certain
t enper atur?érrgéuévt%bﬁgr‘l@%eé?%wg%ﬁ@gﬁy6ﬁﬁl{c})é/u% t he rﬂ’fg’sg@ﬁ |nto t he cl osed
drum 307, axialy é)ktemdmgrvm@ge shapdd gtaaveqiaidicated inldashtandsddtiles), The wast e
gas whi ch has pass t hrou h he.solids is_disch tth h an outl et
donnect | oy BRa0Ge 1BBeS SHial Bistasechice, TheMRUb LG cont 1 f uga
drying mycobﬁle%md@@uw@éﬂﬁngrsﬁhﬂmé@/whﬁﬁtls‘aww@é‘édm.rwdmﬁomw a flowing
gas. Conpression of th I1tér cake wwth high-pressure gas Is al so

possi bl e, shafc1@hr Thessuppsirtingishai 169 thus rotates together with the hollow

shaft 163 but is axially displaceable therein.



The pi pe 341, containing a check valve 345, is connected at the end
opposite the filling pipe 329 to an apparatus 346 for supplying the gases
whi ch serve the given purposes. In addition to a gas source the apparatus
346 particularly contains (in known manner and not shown) a conpressor and

neat er s 8 dipl HpdhScatAEAh bt 17948 HoR A GBI, ABE dnnphe desi red

pressure and tenperature. “The apparatus 3 SO sefves to reprocess the
wast e gasclesggendavalht Gl ghthenendopiedaadlowrshaft h63 ppoieplingebéyonshthei cul arl y
contai ns de-hum d; fyi.n ans, (.gondenseyrs filterin ans as-washi ng
means, adg%?rmqm&ﬁj' ﬁéﬁ}éleﬁﬁ@r}q}égpiqu?g.ﬁ kl?ﬁgﬁlﬁ q{i{%{@lggm Wm «lZ)?Q@éEsed gas

i s fed bagfindfichiNgurfaveer Thdbrurh 17498 opeRdt the SRIeSPA3 bhpcuitgthbhfoddidoe 341.
Drying gas fromthe apparatus 346 may be inserted through a pipe 347,
connect edet@dWwatllel 70al et connection 327 on the container and containing a

val ve 348, into the solids dryer 310, where it passes through and dries the
solids 320 and is discharged through the pipe 328. As shown in the draw ng,
the pi pe 3RE spportpy sHift 169 phssiAg IRGANHIESIEtHERS0BEE knl vdliNE7Rgpar at us

346, where it Is reprocessed and recycled to the solids dryer 310 through
the pi pe Hwrdrum 481 BafriRg 8 swndiasent’ s whidisrigidlysttaghes aeerpiip@irges cont ai ns

afilter i i - HAE, 0 | ; : e

backwas hegﬁ%ﬁpgtaﬁ@ﬂﬁ)y% W%@éﬁ%yggggw&‘ﬁiécﬁé%’ﬁgrjféﬁ‘gé;t of f the pipe
341. A vabwesr3tb figiatly cledes thd tentfifugingdeifarmbecbiothecdrdrt 1 M by ngaekwashi ng.
A pipe 356 with a_valve 357, which contains a vacuum punp 358 &g}suction
punp) andtheadse Bhitk openinge aaf falifted fee 26 theyduma A4, tagetheromith Hie pi pe 328)
whi ch contyali gt I : ’ at gas

dr awn offBgyﬂ?ﬁgeJQEU@ﬁ@ggﬁﬁﬁgggﬁgggqgﬁg%Qggﬁggﬁpg%gﬁgﬁgﬁ?%F ﬁhgapparatus.
A vacuum hohol\ershpftet®3ur e) can thus be produced in the container 321 of the
solids dryer 310 with the valves 353, 355 closed and the val ves 354, 357
open; this is beneficial for de-hum difying the solids 320 in the container
321. The Vi i i 7 il i j .1t may
novever ba e aoafls Fadiishile AdisPabSiERt oy e ol bt 1893 |

vol ume of thie holhow ghaftd@Beand thusHfootighopdringiapd ckaisingiodthd cewtrifugingigh t he
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pi pe 328. JMsEhbédf détdil®htet he vacuum punp 358 the solids 320 in the

contai ner 321 can be subjected to alternating pressure stress through the
pi pe 328, leading to their de-aggloneration or reduction in size. This is

To carry’ AU wERRAssaRSOREA T PoaloadE Rl ag BREBRE P0G T, T
pi pe 328 ajedctibéd ntamnacdidni with FRysPl BRD47 are alternately opened and

cl osed under the vacuum conditions descri bed above. The val ves 354 and 348
are connected to appropriate control neans 361 and 362 respectively for

this purpo i Li i : e ar
sensors ansr WS pefamPblfg FaHe L BB e R el hoR

f or ce- meagytdtaldly enthereBSf thachaliewshzdt €63 supsoresd B the beatieg d6gr ke of
de-hum dification: in the pipe 347 there is, a sensor

, ! 36? gs dto EFasure
the pressuirelestiiodtherreaplipat thedlangerand eentaing amaxialglpt 168 ARWul? t hat
pi pe. O hey, o 4 af ikat:Re: S, | I r eterm ne
Phe-t enper M e dagly SraeglindReRte 1A isFighdy bofnStifitg Horgiar one
t enper at ursuppoding shaft 469y ¢he medgetengigebdn treswvedgeshapéa grooved78r yer 310.
A sensor 365 in, the |iqui i gcharge pipe 3 s .ysed to.deterpine the flow
rate and/ OQOWCB’FQ hgn t i‘??gi e g "&5)3@%%4[99 V’('ﬂ'bn% ﬁ%ﬁ{'v%ﬁgag%nt he
| nverti bl eﬁd tHePEuSHETET b PR bIW SRk 483 RRASHG Polbiife FRbASY, APRREhOT the
drum 307. e tenperature of the waste gas and the quantity of fpisture
cont ai ned the riut 178raruethasttheisuphedingyshaftstidare 2dally displaceabist io thas pi pe
344. A sensor g?? in the pipe 341 serves to determ ne the pressure and
hum dity oPugh gas fed to the centrifuging drum 307 through the filling
pi pe 329. And finally a sensor 369 for sensing the flow rate and/or

tenperature of the suspension sugplied is arranged in the f[IIin% pi pe 329.
Al these Teaidemal sagvotiead ondbeinut Aégds eagaged by @osniewtsdindle 181cont r ol
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for supplying and reprocessing the necessary gases. The control neans 371
can be programmed in known manner so that the operation of the arrangenent
described can be controlled automatically in a self-regulating manner, and
particularly so that the duration and intensity of the individual drying

processes, e.g. the duration of the centrifuging process or the tinme taken

v o " o P p— . o,



.61 of the solids dryer 310 by drying gas supplied at an appropriately high
pressure through the pipe 347. Om ng Eﬁ the separation of the two systens
by the check val ve 318 the processes rh the solids dryer 310 do not
noreover affect control of the filling of the centrifuging drum 307 e.g. by

1 i t th t f i bl
o baoe cptataply BT Rtk e Rarany SoaEbirSdioh B comueaidin Pt he gases
fed in théémaégﬁcdﬂwoﬁ%za%e?éhée@é 48894 wpﬁﬁrﬁéurﬁéwrbth%lgnrpﬁﬁ 344 and

328 respectively’and re-used after_treatnent In the apparatus 346 as
descri bedeaapidae 186 flmdetn themtﬁl'p‘rmbwes‘lamg@abymeﬂrw® daxingsr i, e

t h t ffect d
manner 1 1is! & SR8 RAIP AR SE e et drl ot St R Ele 1AL ProiBei T L% £t ot
centri fugﬁoﬁpthe@ée\vmss@ylrﬁéaﬁ% b2 naﬂ-G)a?ArA &sa3Bling aBoVahe fikalid ng of the

gas flow will now be given; it is divided into two Stages or processing
st eps bot arrsngem‘.@eme@n thevrearfendafithe sleever (Bfcarsh thexdisc i1 88tems! bissesis dr yer

310. In a V, 3 e steps of
Fitiing, i aaharGe i Rl Bahe fie L Ela T Hah! HerPr dhi no,

possi bly ¢enher keigeothaotider g iestaseen thasera@spingic 981 anblehgakeeve needed for
any of the steps.in this stage except centrifuging under pressure, and only
a smal | qi8Aalieying sligh axial reeMamed- even for t hat step. At the second stage
gas is passed through the solids (the filter cake) in the invertible filter
centrifuge 301 for the purpose of convention drying. The effect of the

dryi ng depemgieyotobist fon-retatabhdséated onfthersegasaridistalinected byier at ure) and
t he vol une of gas and its flow rate. A reI&ﬁlver | arge vol une of gas is

requi red Xelts Itﬁ’ 3 fyrthgrelectic areothar metordtyetFia ®), which-Bieaehy wHatestheespect
of the ab;%?’e?ev'gefﬁﬂ 2R Ty ﬂ’\%e%ﬁ&ﬁ épﬂ}&l@%ﬂ ’Wk‘ﬁ&ﬁ |§3|L|8n 6t|aié9c¥|y ESHﬁ%c}tfeng 301

are directly reversed. At a rst 'stage a [arge vol une gas ows through
t he sol i ddo §gDslesve by therdeatheekeB282. even if additional contact drying is
applied by the heater 322. If final drying is 62 then carried out in the
sol ds dryer 310 at a second stage, theoretically no gas flow is needed. As
al ready nmeHd t f smal |

vol une of gas g%'bgg%"dgb Sghﬂgﬂfgggwgﬁwﬁsggﬁﬁg@?ﬁ?@ﬂg% t egs%I ids 320
as this fabulztrvatﬂae ntﬁ\ﬂéﬁmthe(supphﬁlngasd'taﬂr‘éﬁ&tmthg rllghqml EigthpSJt(at ed by the
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and dryi ngi?ﬂré?g‘éiﬁﬁ Wﬁaﬁlﬁtbﬁﬂe\é'smé"&@lﬁg irfﬁdb tHedRIPeV fiy Sipleoned stages whi ch
are favourable in terns of energ e determ ned bg tests, with process
éﬁmw@ew e

engi neer i regnbegiatants ghthecipyention spindig 184 enld oneirdsdnt . But t he

whol o pr od8RaBghsREY sielobhaCle afifubian . By BBt "

suspensi orbeifig frtgmposedndh Itigatmrsteltné puliey 480avalld becsasted direetiydoh fumle up of
crystallisation or breakage of particles. Furthernore the product is
changed f ressenvspindle 8l rmdahhreai%ﬁ@rlrag 189 &1seg fer thessaid PHEROSSOWISt Heum
setting pay rﬁ@@¥ers may e.g. have to be determ ned afresh each tine. Optinum
division in he individual drying stages both in the invertible filter
centrifuge 301 and in the solids dryer 310 is obtained by a
self-controlling process in the sense of a regulatlng CIrCUIt as previously

descri bed, AnAtse Busirated; theybush Yehisdpaunied fonotatipn poits ﬁ‘é’ﬁrf@ Y1 connect ed
to the appgy Lri#1§2’89'rﬂéé§h§ﬂﬁe%ﬂ' ﬂ]ScéJ%?tf&bBQo wﬁgﬂa fiaH ”th@sfo?é eady

stated. The's test” pos e total trnme for co te separation f l'iquid
and soli dsbearrr[g isdn mgrnosppoireidfon thg raadhlde)frmgeﬂﬁé yod stind 3% sothebby be

{1l tor - cereidadoas srmnacey 4 pulevAJEahd SETar 191 An bR Rtm6eshon ¢ or ed

by the sensg4& %%9'“9 1 to tenperature) humdity, weight, flow rate,
pressure etc. e measured val ues are then constantly conpared to the

target val ues to be reached for dehum dification and dryl ng in both the

i nverti bl ilter centrifuge he so e.ta
val ues ar MW&E@IS\?&"WQ : aa? ﬁ{me‘i#“ eG4 rF&tP'ﬁfQ‘ ?‘gv&%?t'\(%{cgconom c
de- hum di f fheaidiRw Ssft 863 iaRd-the bush 177 connected to it, in which the screw

spindle 181 is mounted rotatably, by means of the puliey 190 and motor 191,



63 If the stipulated target values are reached the drying process in the
solids dryer 310 is termnated and th inthe invertible filter centrifuge
301 is simultaneously interrupted. Thé solids dryer 310 is enptied by
opening the flap 323 and fresh) pre-dried solids are transferred to it from

aryer sa0tietdienGp e EABab REAForhe schow el {BATapAERRRE74 Tobr'T o7

filter cestppdrting sBEft 168scarineetslyto thache tives |ﬁ\Mheteﬁfélﬁ|bn drhﬁe dthdrng resul t

inthe invertible filter centrifuge 301 nmay be inproved e. by i ncreasing
the thr ouaﬁﬁ"ﬂﬂt the CQHQV 176 igieed tnthe $LLRj10ﬁ%PQJI$Wﬁ 385 Cafréﬁ%ﬁ)%fdh?he tenperature
of the dryé O;I-BI%S r%gv&fn E.lpe centrifuge may |ikew se possibly be
raised to 1 rov anlca dryirng (draining). In this way the product

passed into the soI i ds dryer may be nore intensively predried and can then

be dried |n the solid er in orter tine. The operating tines of
Pnvert i bl When fhercant fi'rgief' aboaﬁ@t@aq]qmevmm ha'.l@wtsheﬁé@ﬁ Y RY

may be surERTTOEIRSEaR 171, B BOSh 477 BeidigoReaes o ald mSiddomfy Yo 310
target vakbeft 166f whicht tetescopes tixially irf tha bmlloyeahaﬁtﬂﬁgeanmlk Jjoihedits thed so

ble t djust th t t h t filt
entr i1 ugeoud! haotate cBfnGliPyEa s3Ha drestoer WheBELihs RAPHOM ous or
synergeti ¢ bﬁéﬁé@bﬁ&’lo?@@ W%%na@%ﬁ%émaﬂv% Eﬁeecy\ﬁ ﬁés@ep#ﬁsoﬁﬁrﬂﬂulﬁrl roposed

here the systens fornmed by the invertib lter centri e 301 and the
sol i ds dr yiee sgpgoréing sbpfti 169 adddhe scraw hpledtﬁ 1&1,rand mainly mf'@lth&mbeatl ng

mechan caRePsPRaIR 18T B ARG PR Ph Bier P eshnanias SLABPTRSy with

dryi ng gashamy eeary tHOSsde e68 ahy sfprrcmé A8 GBtte AP aB dpRiiRhele she tine
taken and the result. Alternatively the operation of the installation

conpri si ngwqa»eal|d1s/|dacemeat of theeghate 39 infthgehcllow shaft 16& Swily déhelr yer 310
may basic n | .oyl at i fixe LNeS . d. .d i ned for
Carh pr odaEEoHyPT A BhieSy SaHa St [eeBYPRngheter theSibRoBirt st S8 trvi ng
process lrddésethenmeérth@IrﬂHetmuowsﬁaftﬂs&so%ltomnsmbldﬁ/ednysr GHLO when
t he respectlve ti mes have el apsed. 8033|ble e.g. to divide the

deI huni di fihe eghertang: i thespearef the Wlsﬁ{f@'(ﬂ flds quqféhaﬁélﬂﬂtrqfftu@e and
ds dry,
cond &1 on-SUppPRIT st 60, &t iPlhe SuBvaindid B35 R I UM obSIRh PR 3 L hg

the nost edigetiohdo muisummrﬁnglshaﬁ%gbtm supsportifig ehaft aindowith Fitlgs c@dert o 23
finally show other forms of invertible filter centrifuges with optinum

wei ghi ng. ﬂﬁamomém therpepgsite direction: 69 thajdhagevenbifh Ckﬂsﬁgrtﬁ?rmatl cally in

Fig. 21, S own manner
conpri ses a %@S@h\aﬂ ﬁ Iﬂe(Hé unt %fd %é{)(g Sm&mp |bﬁ6l§é‘i n a nmachi ne
housi ng 40éa.;pproanmg3mafbﬂ69 candtgcrewrwimdie 48% aﬂwdys:m’tataeindhessamé)y an axially
di spl aceabl e ? ir 40 q A drum base dg&l S I’%ﬁl dly connected to the cover
406 by st rqifectigpiexsrptiwhey QB‘F'HEQ@W ipg th he cover 406. The housing
402 conprises a front section 402a and a rear sectlon 402b which are

separated from each other in gas-tight manner by a partition wall 422.
The hydraulic drive previously required for opening and closing the

centrifuging drum is thus replaced by a simple mechanical drive which does
not have the disadvantages of the hydraulic drive caused by leakage. But this
is not the only advantage of the mechanical screw spindle drive described. In
contrast with the hydraulic drive, where the supporting shaft 169 is displaced
by a hydraulic cylinder flange-mounted on the rear end of the hollow shaft
163, the forces required to open and close the drum and keep it closed are
absorbed not by means of the main rotary bearings 164, 165 but internally by

the screw spindle drive.



In the operating position of the centrifuge 401 illustrated substance to be
filtered) nanely a suspension corrprisiﬁgg solids and liquid, is fed into the
drum 404 through a filling pipe 411. tation of the drum 404 causes the
solids to collect on the inside of a filterlng medi um 409, which largely
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di scharge the "cake" when filtering is over, the supply of suspension is
cut of f t Hisklacemerswéthe eepperdngishaft 1t69tlnéhe|m|l+0\ryas§@ enly requices o t he
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section 4@ggaiife dnk@ctfmuse\rm a m‘ldtlvélﬁﬂfg?mbsmmé ghdeelaiad IseravBpindier 413.
When t he cake has been thrown out the cover 406 is closed again, so that

the initidB1apkeal regulidzrelatively fttlecadaldtavehaf tespnparing sbathdb®i | t ered can

be fed in 5 The
arrangenen %i@E%gé%godégﬁd%c)[sjg?%&%shé}ggms| r1lg '{Afowg\gﬁu%ﬂjﬁﬁhaerl e notor
405 and fWHmmmepnpehéBdrily w&lofnrwwtelnee"dlegltd drive iffearthedndtor 190t at i ng
novenent about E?hori zont al EI vot 414, i.e. in a vertical plane. The pivot

414 is i n9fing e sarmyeerale d8f |m%>hk>esemp@rraﬁh\gehéw&abrﬁvgm®w@u ng on a
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always pressed automatically and firmly onto the edge of the opening in the

centrifuging drum 171 by the screw spindle drive described, so long as the



.So the disruptive force PZ is naturally an imediate function of the force
P1 which is directly dependent on the above-atnospheric or | ow pressure

i ntroduced, and the effect of the disflptive force P2 has to be elininated.
.I'n the enbodi nent shown in Fig. 22 the filling pipe 411 is rigidly

tonnected to an .el bow 441 at the place where it enter he machi ne housi ng
402, and $HEVCSRiBAS; 187 Wt@tﬁﬁﬁ“%@]ﬁ@\ﬁ’}@ﬂaﬂéhﬁﬁBpP‘P'@k‘Qtﬁ?@%pﬁQc%r‘dlﬁw of the
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dash-and-dot line in Fig. 22) of the resultant force P~ indicated by the
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intersects the pivot 414 as 1ndicated by a_dash-and- dot 1e. Thus if
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arrow 440 i nd. of .t filli iye 411 joined to the piece of
pi pe 430 \W{Eﬁs %@%&@&?ﬁgﬁﬁgﬁﬁ% Cgrtngg\?/‘l?)‘fyéggﬁ?@%rs I ntroduced, then its line
of action 450 again runs through the pivot 414 and no disruptive force P2
is exerted, for the reasons given in connection with Fig. 22. 68 CLAI M5

1. An i nvén enigirebagimest of the inveniien whidhoamoiiliustretad lecaiewspinsie si ng a
contr ) oRsy O WSHIRBY RSP E ol B BRATI el
recirculating ball screw. In that case the force required to keep the
centrifuging drum 171 securely closed is provided by the permanently
switched-on motor 191, which drives the screw spindle 181 at a lower speed
than the electric motor 167 drives the hollow shaft 163 and thus the
supporting shaft 169. It is also possible to make a separate brake, which may
be connected to the system, act on the motor 191 or a corresponding section
of the screw spindle 181. The motor 191 may itself be used as a brake,
particularly if it is a frequency-controlled electric motor.

The motor 191 does not normally initiate the opening movement of the
centrifuging drum 171 until it is driving the screw spindle 181 at a speed
higher than the rotating speed of the centrifuging chamber drum and with it
the supporting shaft 169. So if the motor 191 is driven at constant speed
during the centrifuging phase of the operation (Fig. 8), it keeps the drum
securely closed so long as the drum'’s speed is higher than the rotating speed
of the screw spindle 181. The movement opening the centrifuging drum only
takes place at the transition to the solids-ejecting phase of the operation,
when the speed of the centrifuging drum 171 drops below that of the screw
spindle 181.



.a shaft driving the drumin rotation; a cover sealingly closing the open

‘end of the drum at the edge of the dr a feed neans for suspension to be
filtered, with a filling pipe leading Tnto the interior of the drum and a
drum base arranged in the interior of the drum the drum base and filtering
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than the thshoowishaietés difvenlsy teutiollr 167s cl osed end wall. 3. The

centrifuge of claiml or 2, characterised in that the centrifuge includes a
pneumati ¢ neans for detaching and di schargi ng residues of the solid
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the hollow shaft 163, in the Fig. 10 embodiment the screw spindle 181 is non-

rotatably connected to the supporting shaft 169, and the sleeve 183 in the

form of a nut has internal screw thread engaged in the external thread on the

screw spindle 181. The sleeve 183 is mounted axially immovably in the end

piece 186 and set in rotation by the pulley 190 and motor 191, so that the

screw spindle 181 and with it the supporting shaft 169 are reciprocated

axially, causing the cover 176 of the centrifuging chamber to open or close in

the manner aiready explained.

As shown in Fig. 10 the screw spindie 181 is mounted for axial sliding motion
in a part 195 by a feather key 182, the part 195 being fixed to the supporting
shaft 169. In this way the screw spindle 181 is non-rotatably joined to the
supporting shaft 169 but can move relative to it a limited distance in an axial
direction. The disc 197 against which one end of the disc spring 198 bears is
held inside the supporting shaft 169 by the nut 196. The other end of the disc
spring 198 lies against an internal shoulder 199 or the like in the cavity 194 of
the supporting shaft 169, so that the disc spring 198, just as in the Fig. @
embodiment, tends to bias the supporting shaft 169 in such a way that the
cover 176 of the centrifuging chamber is held firmly against the edge of the
opening in the drum 171 in the centrifuging phase of the operation (Fig. 8).

The Fig. 10 embodiment is to some extent a *kinematic reversal” of the Fig. 9
embodiment. The two constructions are similar in their operation and

advantages.



.pneumati c nmeans produces a gas flowin the radial direction of the drum 8.
The centrifuge of any of clains 3 to 7, characterised in that the pneumatic
means can be actuated synchroni sably & th the relative movement of the drum
.base and drumwall. 9. The centrifuge of claim8, characterised in that the
pneumatic nmeans and the drumwall are novable relative to each other in the
axial direction of the drum 10. The centrifuge of any of clains 3 to 9,
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11. The centrifuge of any of clains '3 to 10, characterised in that the
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wal | withba driv@nlbij/ a pulley 190 and an appropriately arranged motor 191.

The invertible filter centrifuge 200 of which a detail is shown in Figs 11 and 12
comprises a housing 201 in which a hollow shaft 203 is mounted rotatably by
a rolling bearing 204 on a stationary machine frame 202. There is at least
one more rolling bearing at the side of the machine frame 202 which is not
shown, to the right of Fig. 11. The hollow shaft 203 is set in rotation by drive
means (also not shown, to the right of Fig. 12).

A shaft 205 is guided for sliding motion in the hollow shaft 203, and means
such as a wedge-groove connection ensure that, although the shaft 205 is
displaceable relative to the hollow shaft 203, it simultaneously rotates with
that hollow shaft, that is to say, is non-rotatably coupled to. Drive means (not
shown) are associated with the sliding shaft 205 and reciprocate it in an axial

direction as required.

In the housing 201 a cup-shaped centrifuging drum is flange-mounted on the
end of the hollow shaft 203 extending beyond the bearing 204 at the left hand
side of Figs 11 and 12, non-rotatably and cantilevered, so that a closed end
wall 207 which closes the drum 206 at one side (the right side in Fig. 11} is
rigidly connected to the hollow shaft 203. The drum 206 has a filtering
medium 209 on its cylindrical side wall 208. It is open at the side 201
opposite the end wall 207.

The end of the sliding shaft 205 facing towards the drum 206 carries a drum
base 212 arranged inside the drum, the base being rigidly connected to a

drum cover 214 by stay bolts, leaving a gap in between; in Fig. 11 the cover
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operating state of the centrifuge shown in Fig. 12 it passes into a bore 216 in
the sliding shaft 205.

As will be seen from the drawing, the housing 201 is joined sealingly to the
machine frame 202 behind the centrifuging drum 206. An annular seal 218
arranged in front of the rolling bearing 204 further seals off the machine frame
202 from the drum 206. In this way the housing communicating with the
interior of the centrifuging drum 206 is sealingly separated from the machine
frame 202.

In operation the invertible filter centrifuge first assumes the position shown in
Fig. 11. The sliding shaft 205 is withdrawn into the hollow shaft 203 through
appropriate control of its associated drive means, with the result that the drum
base 212 fixed to the sliding shaft is near the closed end wall 207 of the
centrifuging drum 206. The drum cover 214 is applied tightly to the edge of
the opening in the drum 206 in the process. With the centrifuging drum
rotating rapidly, e.g. at a speed of 2000 r.p.m., suspension requiring filtering is
fed continuously through the filling pipe 215 into the interior of the drum 206.
The liquid constituents of the suspension pass ;through the filtering medium
209 and are discharged by a screen 217. The solid particles of the
suspension are retained by the filtering medium 209 as a firmly adhering filter
cake.

With the drum 206 rotating slowly (e.g. at 500 r.p.m.) the sliding shaft 205 is
moved forward to the left (Fig. 12) when filtration has been carried out and the



.movenents of the filling pipe in conbination with the rotating and sliding
seal. 21. The centrifuge of claim19 20, characterised in that the
rotating and sliding seal conprises a 5l eeve equipped with the seating
.rings and/or wi ping rings and nounted rotatably in a bush fixed to the
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arranged between the_cl osed end wall of the centrifuging drumand the drum
base mvabf@l\ﬁ‘éﬂﬁtﬁh?g 4%dbreto, the wall providing a seal between the

sliding shaft carrying the drum base and the interior of the centrifuging
drum recei ving the suspension.
In order to prevent undesirable transfer of material in solid, liquid or gas form

from taking place between the interior of the centrifuging drum 206, which is
used to carry out the filtering process, and the machine frame 202 , these two
chambers are separated from each other by a partition wall. In the
embodiment in Figs 11 and 12 the partition wall is a normally disc-shaped,
substantially cylindrical bellows-type diaphragm 221, the outer edge of which
is joined to the outer edge of the end wall 207. An inner edge of the
diaphragm 221, surrounding a central aperture, is joined to the sliding shaft
205 in the immediate vicinity of the drum base 212. In its normal (slackened)
state shown in Fig. 11, i.e. when the drum 206 is closed, the bellows-type
diaphragm has a substantially flat shape, with concentric corrugations in the
plane of the diaphragm. When the drum 206 is opened, i.e. when the drum

base 212 is pushed forward by the sliding shaft 205 relative to the closed end



.73 35. The centrifuge of claim 34, characterised in that the partition wall
is in the formof bellows which, surrqunding the sliding shaft ring, is
fixed to the closed end wall at one side and to the drum base at the other.
36. The centrifuge of claim34 or 35, characterised in that a neans is
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outlet for discharging the filter cake, the first chanber being sealingly
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centrifuging drum 40. The centrifuge of claim39, characterised in that
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the drum base 212, the drum base 212 having an appropriate protuberance
223 to receive the collapsed bellows (Fig. 13). When the drum 206 is open
(Fig. 14) the expanded bellows separate its interior from the sliding shaft 205
in the same way as the bellow-type diaphragm 221 in Figs 11 and 12.

A differential pressure monitoring instrument may be associated with the
partition wall in the form of a bellows-type diaphragm 221 or bellows 222, to
monitor the wall for leakages. As illustrated in the drawing an above-
atmospheric or low pressure P1 is produced in a closed chamber 225 by
means of a pump 224. As shown particularly by Figs 12 and 14, the chamber
225 is connected by a pipe 226 to the side of the partition wall (diaphragm
221 or bellows 222) facing towards the machine frame 202 and sliding shaft
205, so the pressure P1 also prevails in that chamber. A pressure P2, e.g.
atmospheric pressure, prevails at the opposite side of the partition wall facing
the interior of the drum 206. A measuring instrument 227 is used to monitor
the pressure difference P2-P1. As soon as the reading differs from a
predetermined value a signal is triggered and/or the invertible filter centrifuge
is stopped, because this change in the differential pressure indicates a
leakage in the partition wall (diaphragm 221 or bellows 222).



41. The centrifuge of claim 39, characterised in that the first housing
'section is generally annular and the cond housing section is generally
cupshaped with a substantially closed’end wall, and that when the second
section is closed it tightly engages the first section by an edge opposite
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Fig. 15 are moved to the left, whereby the cake reaches the front part 232a of
the housing 232, is ejected and drops into a removable container 242. When
the cake has been ejected the cover 236 is re-closed so that the centrifuge
returns to its initial operative position and suspension to be filtered can be fed

into the drum 234 again through the filling pipe 240.
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In order not to disrupt the weighing process the container 242, which receives
the cake and is fixed to the ground 245, has to be joined to the housing 232
by a slightly flexible, gas-proof coupling means 249, e.g. in the form of
bellows, so that the left hand side of the arrangement can rotate around the

horizontal hinge pin 243 as freely as possible.

Processing of the chemical substance introduced, i.e. filtering the substance,
is carried out at a certain pressure (over pressure or under pressure). To
obtain an over pressure an e.g. inert gas but possibly air may be let into the
front part 232a of the housing 232, which is separated from the rear part 232b
of the housing in gas-tight manner by a partition wall 250. Owing to the
flexible coupling means 249 between the movable housing 232 and the
stationary container 242 , the gas pressure prevailing in the machine gives
rise to a disruptive force P in the front part 232a of the housing 232, directed

upwardly in the case of an over pressure or downwardly in the case of an



end of the drum 55. The nethod of claim54, characterised in that the
streans of gas acting in a radial dirgetion are produced progressively from
a position adjacent the starting position of the drum base towards its

ej ecting position, synchronously with the novenent of the drum base. 56.
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cl ai mrs 53td 8bfain aédfl%@é?%rgrﬁ@i in that the streans of gas acting in an

axi al direction are produced synchronously with the transfer of the drum
base fromits starting position to its ejecting position and travelling
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232a). The force sensor 248 of the arrangement is connected by an electric

lead 252 to a weight indicator 253 comprising a pointer 255 moving over a

scale 254. The pressure sensor 250 is also connected to the weight indicator

253, by a lead 256. The indicator 253 contains an electrical means known per

se, whereby the position of the pointer 255 is suitably corrected dependent

on the gas pressure prevailing in the centrifuge 230, so that the pointer 255

always indicates the true weight of the chemical substance placed in the

machine or the degree to which the filter cake has dried. Fluctuating gas

pressures in the centrifuge 230 can also be compensated quickly with the Fig.
15 arrangement.

A further lead 257 connects the weight indicator 253 in the conventional way
to a valve 258 controlling the filling pipe 240, so that when a certain filling
weight is reached the valve 258 is closed and the intake of more substance
into the drum 234 can be prevented.

The invertible filter centrifuge 260 shown in Figs 16 and 17 comprises a
diagrammatically indicated machine housing 261, which encloses the drive
section of the centrifuge (to the right of each of the figures and not visible) and
in which a hollow shaft 263 is supported rotatably in bearings 264, 265 on a
stationary machine frame 262. The hollow shaft 263 can be set in rapid
rotation by a motor (not shown). It extends beyond a partition wall 266 which
closes the front of the machine housing 261 and contains an axially
extending, wedge-shaped groove (also not shown) in which a wedge 269 is
axially displaceable. The wedge is rigidly connected to a shaft 270
displaceable inside the hollow shaft 263. The shaft 270 rotates together with
the hollow shaft 263 but is axially displaceable therein.
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centrifuge (at the left in the drawmg) and is used to feed a suspension which
has to be divided into its solid and liquid components into the interior of the

centrifuging drum 271 (Fig. 16).

During the centrifuging operation the centrifuge 260 adopts the position
shown in Fig. 16. The displaceable shaft 270 is drawn back into the hollow
shaft 263, and hence the drum base 274 joined to the shaft 270 is near the
end wall 272 of the drum 271. The cover 276 of the centrifuging chamber has
been applied sealingly to the edge 277 of the opening in the drum 271. The
suspension to be filtered is introduced continuously through the filling pipe
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10%& () - e HAWREg EhambBr278 is enclosed by a self-contained, inherently rigid,
annular, preferably approximately circular housing section 284 (the “fiitrate
housing section”), one opening edge of which is applied to the partition wall
266 of the machine housing 261 with a seal (not shown) interposed, while the
other opening edge formed by the end wall 280 is contiguous with the outside
of the opening edge 277 of the drum 271, again with a seal (not shown)
interposed. The outlet 267 is formed at the underside of the first housing
section 284 and is connected sealingly to the drain pipe 283, again with seals
(not shown) interposed. As will be seen from Fig. 17 the housing section 284
is pivotable about a vertical shaft 285, so that it can be transferred from a
closed state enclosing the centrifuging drum 271 to an open state.

Fig. 17 shows the partly open state of the centrifuge 260. The housing
section 284 can be rotated still further away from the centrifuging drum 271,
so that the drum is accessible e.g. for cleaning - completely unimpeded by the
housing section 284. The same naturally applies to the housing section 278
itself. As shown in Fig. 17 the rotary shaft 285 is supported in hinge-like
manner by projecting parts 286, 287 arranged rigidly on the housing section
284 and the housing 261 (partition wall 266) respectively.

Like the first housing chamber 278 the adjoining second housing chamber
279 is surrounded by an inherently rigid, cup-shaped, substantially cylindrical
housing section 288 (the “solids housing section”). The section 288 has a
closed end wall 289 with a passage for the filling pipe 281 and an opening
edge opposite the end wall, applied sealingly to the first housing section 284.
Like the first section 284 the second section 288 is pivotable about a vertical
shaft 290 (Fig. 17) extending through projecting parts 291, 292 on the section
288 and the machine housing 261 (partition wall 266) respectively. The
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and housing section 288. The underside of the section 288 has an outlet 268
which is connected to the drain pipe 293 sealingly (in a manner not shown).

It is also possible to put only the second housing section 288 in the open state
and to leave the first section 284 closed. In that case the section 288 could
for example be cleaned (of solids) or the filtering medium 273 and/or the seals
on the centrifuging drum 271 or the drum base 274 could be changed.

The outlets 267, 268 in the housing sections 284, 288 are sealed in such a

way that rotation of the sections 284, 288 is not impeded, for example using
sliding seals.

The housing sections 284, 288 are transferred from the closed to the open
state (Fig. 17) preferably while the cover 276 of the centrifuging chamber is
closed; only then is the cover lifted off the drum 271, when the sections 284,
288 have rotated a suitable distance away. Alternatively however the
sections 284, 288 may basically be dimensioned so that they can be
transferred from the closed to the open state with the cover 276 of the
centrifuging chamber lifted off.

In the illustrated form of the housing sections 284, 288 the second section 288
is transferred from the closed to the open condition first and the first section
284 afterwards. Conversely the first section 284 is sealingly applied to the
machine housing 261 first, whereupon the second section 288 is sealingly
connected to the first section 284 by rotation (Fig. 16). Before the second
section 288 is rotated into the open position the filling pipe 281, which can be
taken out for this purpose, is removed.

Alternatively the filling pipe 281 may be fixed to the second housing section
288, in such a way that it is released from its inlet aperture in the cover 276 of
the centrifuging chamber when the section 288 is opened, and is rotated away

together with the section 288. In that case a suspension feed pipe connected
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As shown in Fig. 16 the filtrate housing 284 and the solids housing 288 are
interconnected by a “gas compensation pipe” 294 running outside the housing
and containing a check valve 295 in the case illustrated. There is no such
check valve 295 in known invertible filter centrifuges so, if pressure
differences of the above type occur during normal operation with the
centrifuge, pressure compensation can take place between filtrate housing
section 284 and solids housing section 288, in both directions. As there is no
check valve 295 foreign particles can naturally pass from one housing into the
other. When an over pressure is generated in one of the housings 284 or 288
as described above, the check valve 295 is provided in the gas compensation
pipe 294 and kept closed while that pressure is being generated, in order to
avoid undesirable transfer of foreign substances.

The situation is illustrated again in Figs 18 and 19 for clarification,
diagrammatically and clearly arranged. Fig. 18 shows the annular gap 296
between the annular wall 280 and the edge of the centrifuging drum 271
corresponding to the circular region X in Fig. 16. Under the operating
conditions in Fig. 16, i.e. with the centrifuging drum 271 closed, a flow of gas
directed into the filtrate chamber 278 is generated in the direction of the arrow
[; air may for example act as the blocking medium. If solids are conversely
being ejected by the advancing drum base 274, a stream of gaseous blocking
medium is created through the annular gap 296 in the direction of the arrow II.
The situation is similar for an annular gap 296 with two sealing strips 297
surrounding the drum 271 in an annular shape as shown in Fig. 19.

The problems described above can be avoided if a flow of blocking medium is
created in the annular gap 296. The flow of gaseous blocking medium in the
annular gap 296 may be produced in the desired direction either by over
pressure or by under pressure in one of the chambers forming the filtrate
housing and solids housing. Combinations of over and under pressure in
these chambers are also possible.



10-e3y 10%0& ()-- 10%0& ()-t10%& ()- 10 10 101S 10%& () -
"3. F10%<& () - Jxy/ 2zzzzzzxnbC8b 10-e10%& ()- 100 100 100 710%0& ()- | 4g
10908 ()-Y! 310%0& ()-Y 10%0& ()-z}~U dYNC8b 10-e 10b 10b 10bl 3
-10%& ()-Ff & 10%& ()- F10%& ()- 10%& ()- 10%& ()-' lyGJEYNC8b 10-e F)
"109%& ()-3L 10%& ()-'
Instead of the gaseous blocking medium being introduced into either the
filtrate housing 278 or the solids housing 279 with the formation of a
corresponding pressure drop, it may be fed directly to the annular gap 296
and from there diverted directly into the housing chamber in question. It is
particularly beneficial for the gas supplied to be passed into both the filtrate
housing 278 and the solids housing 279 as shown in Fig. 18A, thereby
obtaining a dual sealing action against the transfer of foreign particles. In this
connection Fig. 18A diagrammaticaily shows two gas supply pipes 298, 299 in
the partition wall 280. In practice many such pipes 298, 299 extend radially
within the partition wall 280 e.g. from a common annular pipe and discharge
into the annular gap 296, where they generate the desired flows of blocking
gas in directions | and Il. The annular pipe is connected to a gas source (a
pump) (not shown).

In the modified embodiment in Fig. 19A only one pipe 300 is provided in the
partition wall 280 instead of the two pipes 298, 299; it may again be thought of
as a radial branch from an annular pipe surrounding the drum 271 and.
connected to a pump. In this case the two flows of blocking medium in

directions | and Il go in opposite directions from a single opening.

The annular gap 296 in Fig. 19A again contains two annular sealing strips 297
surrounding the drum 271 and fixed in the partition wall 280. The blocking
medium is introduced through the pipe 300 between the strips 297. |t is also
possible not to introduce the gaseous blocking medium into the annular gap
296 in both directions | and Il as in Figs 18A and 19A, but instead to guide it

either only in direction | or only in direction Il according to the operating state
of the centrifuge.

The flows of gas in directions | and |l shown in Figs 18A and 19A can be
produced either by over pressure in the pipes 298, 299, 300 or by under
pressure in the respective chambers receiving the flows, namely either the
filtrate chamber 298 machine housing 302, which can be set in rapid rotation
by a motor (not or the solids chamber 279.
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The invertible filter centrifuge 301 illustrated in Fig. 20 comprises a rotatably
mounted hollow shaft 303 in a shown). The hollow shaft 303 extends beyond
a partition wall 304 which closes the machine housing 302 at the front, and
contains an axially extending wedge-shaped groove (also not shown), in
which a wedge 305 is axially displaceable. The wedge 305 is rigidly
connected to a shaft 306 which is displaceable inside the hollow shaft 303

and which thus rotates together with that shaft 303 but is axially displaceable
therein.

A cup-shaped centrifuging drum 307 is non-rotatably flange-mounted on the
end of the hollow shaft 303 projecting beyond the partition wall 304. The
cylindrical side wall of the drum 307 contains radial passages. The drum 307
is closed by an end wall 308 at one side and open at the side opposite the
wall 308. Inside the drum 307 a drum base 311 is joined rigidly to the
displaceable shaft 306 passing freely through the end wall 308.

The closed centrifuging drum 307 (Fig. 20) revolves in a certain section of the
machine housing 302. Liquid (filtrate) expressed from the drum 307 passes
into a drain pipe 314 which is flexibly connected to the machine housing 302
by bellows 315. The drain pipe 314 may be closed by a check valve 316.
Discharge and ejection of the solids separated from the liquid take place in
another section of the machine housing 302, which accommodates the drawn-
out cover 313 of the centrifuging chamber. This section of the housing 302 is
connected flexibly to a solids dryer 310 by bellows 317. The dryer 310 can be
sealed off from the housing 302 by a check valve 318. In the embodiment
illustrated a de-agglomerator 319 is arranged between the housing 302 and
the dryer 310 (above the valve 318) and is used for preliminary size reduction

of the solids 320 passing into the dryer. The de-agglomerator is not
absolutely essential.

The actual solids dryer 310 receiving the solids 320 ejected and possibly
reduced in size includes a container 321 which may be heated by an e.g.
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contact, thereby subjecting the solids 320 to drying.

The container 321 may be closed at the underside by a rotating flap 323 with
perforations 324 extending right through it. When the flap 323 is open the
dried solids 320 pass into a further container 325, the outlet of which may
optionally be sealed by a check valve 326. The outlet of the container 325
may be connected to a product-receiving vessel into which the fully dried
solids 320 are passed when the valve 326 is open. The container 325 has an
inlet connection 327 for drying gas, which flows through the solids 320 in the
container 321 via the perforations 324 in the flap 323 and is discharged
through a pipe 328.

The centrifuge 301 is further provided with a filling pipe 329, used to feed a
suspension, which has to be divided into its solid and liquid constituents, into
the interior of the centrifuging drum 307 (Fig. 20).; in the operative state, with
the cover 313 lifted off and the drum base 311 drawn out, the pipe 329 passes
into a bore 331 in the sliding shaft 306, and displacement of the shaft 306 and
hence opening and closing of the drum 307 are effected by drive motors (not
shown, to the right of the drawing), e.g. hydraulically,

In the centrifuging operation the invertible filter centrifuge 301 adopts the
position shown in Fig. 20. The sliding shaft 306 is drawn back into the hollow
shaft 303. The cover 313 of the centrifuging chamber closes the open end of
the centrifuging drum 307. The suspension which has to be filtered is
supplied continuously through the filling pipe 329 with the drum 307 in rapid
rotation. The liquid constituents of the suspension pass through the filtering
medium 309 in the surface of the drum into the machine housing 302 as the
filtrate, and are passed from the housing 302 into the discharge pipe 314.
The solid particles of the suspension are retained by the filtering medium 309
in the form of a filter cake.

With the centrifuging drum 307 still rotating - usually more slowly - and with
the supply of suspension through the filling pipe 329 cut off by a valve 330,
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' the shaft 306 is displaced (to the left), causing the filter cake to be moved

outwards and ejected. The solid particles enter the container 321 of the solids

dryer 310 with the check valve 318 open - possibly after passing through the
de-agglomerator 319 - and the solids 320 are further de-humidified and dried

in the dryer in the manner already indicated above.

When the ejection of solids 320 is over, the centrifuge 301 is returned to the
operating position in Fig. 20 by sliding back the shaft 306. In this way the

centrifuge 301 can be operated with the drum 307 rotating continuously.

The arrangement described, including the machine housing 302 and
centrifuging drum 307, is inherently rigid and mounted for rotational
movement about a horizontal rotary pivot 332. The pivot 332 is arranged on
a resilient buffering element 333, which in turn rests on a stationary
substructure 334 fixed e.g. to the ground. A force-measuring member 335 is
arranged between the machine housing 302 and the substructure 334, some
distance away from the pivot 332. The whole arrangement thus acts as a kind
of beam balance: the side of the centrifuge 301 to the left of the pivot 332 is
loaded by the substance introduced into the drum 207 through the filling pipe
329, and hence the force-measuring member 335 to the right of the pivot 332
is affected accordingly. The weight thus measured may be used to check the
amount of material in the drum 307. The force-measuring member 335 may
also be utilised for sensing the degree of de-humidification of the solids, as
ejection of liquid leads to a loss of weight.

The above-mentioned bellows 315, 317 on the filtrate discharge pipe 314 and
solids dryer 310 respectively prevent any disruption of the weighing process,
as they uncouple the “beam balance” in that respect from the stationary parts
314 and 310. An uncoupling means of this type (not visible in the drawing) is
of course also provided in the filling pipe 329, e.g. in the form of a tube
similarly shaped as bellows, located outside the machine housing 301 and
forming part of the filling pipe 329.
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.~ 109%@& ( ¥an be let into the interior of the centrifuging drum 307. For this purpose the
free end of the filling pipe 329 is inserted in the drum 307 in gas-tight manner
by means of a rotatable seal 342. In this way a gas at a relatively high
pressure can be passed into the interior of the drum 307, serving to blow
through the still moisture-filled capillaries of the solids (filter cake) clinging to
the filtering medium 309. A drying gas pre-heated to a certain temperature
may further be introduced through the pipe 341 into the closed drum 307, then
flow through the filter cake and dry the solids. The waste gas which has
passed through the solids is discharged through an outlet connection 343 and
a pipe 344. In this way purely mechanical centrifugal drying may be
combined with drying by heat convection by means of a flowing gas.

Compression of the filter cake with high-pressure gas is also possible, to clear
its capillaries

The pipe 341, containing a check valve 345, is connected at the end opposite
the filling pipe 329 to an apparatus 346 for supplying the gases which serve
the given purposes. In addition to a gas source the apparatus 346
particularly contains (in known manner and not shown) a compressor and
heaters to bring the gas fed in through the filling pipe 329 to the desired
pressure and temperature. The apparatus 346 also serves to reprocess the
waste gas supplied through the pipe 344. For this purpose it particularly
contains de-humidifying means (condensers), filtering means, gas-washing
means, adsorption means and the like in known manner. The reprocessed
gas is fed back to the invertible filter centrifuge 301 through the pipe 341.

Drying gas from the apparatus 346 may be inserted through a pipe 347,
connected to the inlet connection 327 on the container and containing a valve
348, into the solids dryer 310, where it passes through and dries the solids
320 and is discharged through the pipe 328. As shown in the drawing, the
pipe 328 carries the moisture-laden waste gas back to the apparatus 346,

where it is reprocessed and recycled to the solids dryer 310 through the pipe
347.
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Downstream of the solids dryer 310 the pipe 328 contains a filter 351 for

separating noxious matter. The filter 351 can be backwashed through a pipe

352 with a valve 353, which branches off the pipe 341. A valve 354 provided

in the pipe 328 is closed during the backwashing.

A pipe 356 with a valve 357, which contains a vacuum pump 358 (a suction
pump) and leads back to the apparatus 346, branches off from the pipe 328,
which contains a further valve 355 near the apparatus 346, so that gas drawn
off by the vacuum pump 358 can also be reprocessed in the apparatus. A
vacuum (under pressure) can thus be produced in the container 321 of the
solids dryer 310 with the valves 353, 355 closed and the valves 354, 357
open; this is beneficial for de-humidifying the solids 320 in the container 321.
The valve 348 in the pipe 347 is normally closed in this case. |t may however
be beneficial to open the valve 348 slightly, so that a small volume of drying
gas comes in through the pipe 347 and flows through the solids 320 as a so-
called “creeping gas”. The creeping gas improves the entrainment and
discharge of the vapour formed under vacuum through the pipe 328.

With the aid of the vacuum pump 358 the solids 320 in the container 321 can
be subjected to alternating pressure stress through the pipe 328, leading to
their de-agglomeration or reduction in size. This is caused by the vapour
pressure which forms in the agglomerated solids 320. To carry out de-
agglomeration by alternating pressure the vaive 354 in the pipe 328 and the
valve 348 in the pipe 347 are alternately opened and closed under the
vacuum conditions described above. The valves 354 and 348 are connected

to appropriate control means 361 and 362 respectively for this purpose.

The installation shown in the drawing contains further sensors apart from the
already mentioned sensor designed as a force-measuring member 335 and
serving e.g. to establish the degree of de-humidification: in the pipe 347 there
is a sensor 363 used to measure the pressure and/or temperature of the
drying gas supplied through that pipe. Other sensors 364 arranged in the
solids dryer 310 serve to determine the temperature and/or residual moisture

of the solids 320 or the temperature and/or moisture content of the waste gas
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ermine the flow rate and/or pH of the filtrate. A sensor 366 on the shaft
303 of the invertible filter centrifuge is used to measure the rotary speed of the
drum 307. The temperature of the waste gas and the quantity of moisture
contained in it can be established by a sensor 367 in the waste gas pipe 344.
A sensor 368 in the pipe 341 serves to determine the pressure and humidity
of the gas fed to the centrifuging drum 307 through the filling pipe 329. And
finally a sensor 369 for sensing the flow rate and/or temperature of the
suspension supplied is arranged in the filling pipe 329. All these sensors, and
other ones if required, are connected to a control means 371 by pipes which
are not specifically shown in the drawing for the sake of clarity, and the control
means is connected to the apparatus 346 for supplying and reprocessing the
necessary gases. The control means 371 can be programmed in known
manner so that the operation of the arrangement described can be controlled
automatically in a self-regulating manner, and particularly so that the duration
and intensity of the individual drying processes, e.g. the duration of the
centrifuging process or the time taken to feed drying gas through the pipe

347, is determined accordingly. Details of these control processes will be
explained below.

Mechanical, sealed separation of the invertible filter centrifuge 301 from the
solids dryer 310 by the closing element formed by the check valve 318 is
important to the mode of operation of the described arrangement for
separating liquids and solids then de-humidifying and drying the solids.
Although the invertible filter centrifuge 301 and solids dryer 310 form a unit or

complete system, both the invertible filter centrifuge and the dryer are each a
separate, closed system.

None of the measures taken to dry the solids in the solids dryer 310 adversely
affect the processes simultaneously taking place in the invertible filter
centrifuge 301. The drying processes in the solids dryer 310 may include not
only the already-mentioned contact drying (heater 322), convection drying
(drying gas supplied through pipe 347) and vacuum drying (vacuum pump
358) but also drying in a fluidised or flying bed, produced in the container 321
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pressure through the pipe 347. Owing to the separation of the two systems
by the check valve 318 the processes in the solids dryer 310 do not moreover
affect control of the filling of the centrifuging drum 307 e.g. by gravimetric or
radiometric methods (g rays) or a stream of gas possibly introduced into the
machine housing 301 for sealing purposes.

If the gases fed in through the pipes 341 and 347 are returned through the
pipes 344 and 328 respectively and re-used after treatment in the apparatus
346 as described and illustrated, this provides a particularly favourable
opportunity to share the gases in question effectively and in energy-saving
manner, i.e. economically, between the two systems of the invertible filter
centrifuge 301 and the solids dryer 310.

An example of such sharing of the gas flow will now be given; it is divided into

two stages or processing steps both in the invertible filter centrifuge 301 and
in the solids dryer 310.

In a first stage in the invertible filter centrifuge 301 the steps of filling,
intermediate centrifuging, washing and final centrifuging, possibly centrifuging
under pressure, are carried out. No gas is needed for any of the steps in this
stage except centrifuging under pressure, and only a small quantity of gas is
required even for that step.

At the second stage gas is passed through the solids (the filter cake) in the
invertible filter centrifuge 301 for the purpose of convention drying. The effect
of the drying depends on both the condition of the gas (humidity, temperature)

and the volume of gas and its flow rate. A relatively large volume of gas is
required at this stage.

In the solids dryer 310 the conditions in respect of the above-mentioned

processes in the invertible filter centrifuge 301 are directly reversed. At a first
stage a large volume of gas flows through the solids 320 in the container 321,
even if additional contact drying is applied by the heater 322. If final drying is
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ﬂow is needed. As already mentioned though, it has been found
advantageous to have a small volume of gas, a so-called “creeping gas”,
flowing through the solids 320 as this facilitates movement of the last
remaining liquid evaporated by the vacuum. However virtually no gas or only

an extremely small quantity is required at this second stage.

Ways of dividing the whole de-humidifying and drying process and subdividing
it into the above-mentioned stages which are favourable in terms of energy
can be determined by tests, with process engineering aspects and cost
parameters being taken into account. But the division thus obtained is often
valid only for a certain moment in the whole process. Many products are not
homogeneously distributed in a suspension or have changing particle sizes
e.g. because of a build-up of crystallisation or breakage of particles.
Furthermore the product is changed frequently in installations of the type

described, and optimum setting parameters may e.g. have to be determined
afresh each time.

Optimum division into the individual drying stages both in the invertible filter
centrifuge 301 and in the solids dryer 310 is obtained by a self-controlling
process in the sense of a regulating circuit as previously described, with a
plurality of sensors and the control means 371 connected to the apparatus
supplying the drying gas being used, again as already stated. The shortest
possible total time for complete separation of liquid and solids, including de-
humidifying and drying the solids, can thereby be obtained, if the de-
humidifying and drying processes in the invertible filter centrifuge 301 and the
solids dryer 310 are continuously monitored by the sensors responding to
temperature, humidity, weight, flow rate, pressure etc. The measured values
are then constantly compared to the target values to be reached for de-
humidification and drying in both the invertible filter centrifuge 301 and the
solids dryer 310. The target values are themselves based on known or
acquired data relevant to economic de-humidification and drying.
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If the stipulated target values are reached the drying process in the solids

dryer 310 is terminated and that in the invertible filter centrifuge 301 is

simultaneously interrupted. The solids dryer 310 is emptied by opening the

flap 323 and fresh, pre-dried solids are transferred to it from the invertible filter
centrifuge 301.

If the drying process in the solids dryer 310 turns out not to reach the target
values when the invertible filter centrifuge 301 has already reached its own
target, the drying result in the invertible filter centrifuge 301 may be improved
e.g. by increasing the throughput of gas in the centrifuging drum 307, raising
the temperature of the drying gas etc. The speed of the centrifuge may
likewise possibly be raised to improve mechanical drying (draining). In this
way the product passed into the solids dryer may be more intensively pre-
dried and can then be dried in the solids dryer in a shorter time. The operating
times of invertible filter centrifuge and solids dryer are thereby harmoniously
co-ordinated. Conversely the operating parameters for the solids dryer 310
may be suitably re-adjusted if the solids dryer is found to reach its target
values before the invertible filter centrifuge 301. It is also possible to adjust
the operating parameters of both the invertible filter centrifuge 301 and the

solids dryer 310 in order to obtain harmonious or synergetic interplay between
these two units.

With the procedure proposed here the systems formed by the invertible filter
centrifuge 301 and the solids dryer 310 are optimised even with e.g. a
minimum total operating time targeted; the proportion of the de-humidification
obtained mechanically by centrifuging and the proportion obtained thermaily

with drying gas may vary considerably from batch to batch in terms of the time
taken and the result.

Alternatively the operation of the installation comprising the invertible filter
centrifuge 301 and the solids dryer 310 may basically be controlled by
stipulating fixed times, e.g. determined for each product by testing, and by
interrupting the de-humidifying and drying process in the invertible filter

centrifuge 301 and solids dryer 310 when the respective times have elapsed.
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It is possible e.g. to divide the de-humidifying and drying times in the invertible
filter centrifuge and solids dryer in a 1:1 ratio or in other ratios, according to
the operating conditions obtaining and the target values to be reached, while
maintaining the most economic and rational possible mode of operation.

Figs 21 to 23 finally show other forms of invertible filter centrifuges with
optimum weighing.

The invertible filter centrifuge 401 shown diagrammatically in Fig. 21, for
processing suspensions of different weights, in known manner comprises a
drum 404 which is mounted rotatably on a shaft 403 in a machine housing
402, can be rotated by a motor 405 and can be closed by an axially
displaceable cover 406. A drum base 408 is rigidly connected to the cover
406 by struts 407 and is displaced together with the cover 406.

The housing 402 comprises a front section 402a and a rear section 402b

which are separated from each other in gas-tight manner by a partition wall
422.

In the operating position of the centrifuge 401 illustrated substance to be
filtered, namely a suspension comprising solids and liquid, is fed into the drum
404 through a filling pipe 411. Rotation of the drum 404 causes the solids to
collect on the inside of a filtering medium 409, which largely forms the
cylindrical wall of the drum 404, in the form of a so-called “cake”, while the
liquid passes through the filtering medium 409, reaches the outside of the
drum and is collected by a filtrate drain 412. To discharge the “cake” when
filtering is over, the supply of suspension is cut off then the cover 406 and with
it the drum base 408 are slid to the left in Fig. 21, so that the “cake” is pushed
out of the drum 404 by the base. Further rotation of the drum 404 throws the
cake into the front section 402a of the housing, and it drops into a removable
container 413. When the cake has been thrown out the cover 406 is closed
again, so that the initial operating position is resumed and suspension to be
filtered can be fed into the drum 404 afresh through the filling pipe 411.
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405 and filling pipe 4311, is inherently rigid and mounted for rotating
movement about a horizontal pivot 414, i.e. in a vertical plane. The pivot 414
is in turn arranged on resilient buffering elements 415 resting on a stationary
substructure 417 which is fixed to the ground 416. The buffering elements
415 may for example be normal rubber-metal elements, and are used to
absorb and damp vibrations which may be caused by rotation of the drum
404. The pivot 414 may be physically omitted if the buffering elements 415
themselves allow the arrangement to rotate in a vertical plane.

A force-measuring member 419 which is known per se and may be loaded in
tension or compression, for example a load cell, is arranged between the
housing 402 and another stationary substructure 418. Hence the whole
arrangement works like a kind of beam balance: the suspension put into the
drum 404 through the filling pipe 411 loads the side of the centrifuge 401 to
the left of the horizontal pivot 414 and thereby has a corresponding effect on
the force-measuring member 419 to the right of the pivot 414. The member
419 is connected by an electric lead 434 to a measurement indicator 435
calibrated e.g. in weight units or units indicating the filling state, comprising a
pointer 437 moving over a scale 436.

The centrifuge 401 operating like a beam balance may be uncoupled from its
environment to avoid measuring errors, by connecting the machine housing
402 to the container 413 by a flexible, gas-tight coupling means 421 such as
bellows, so that the left hand side of the arrangement can rotate freely about
the pivot 414. A pipe 410 for feeding in the suspension, connected to the
filling pipe 411, is suitably provided with a flexible piece of pipe 430, similarly
to allow the arrangement to rotate about the pivot 414 without malfunctioning.

In certain applications it is desirable to carry out the filtering operation in the
drum 404 at over pressure or under pressure. |n the embodiment illustrated
such pressure is generated in the interior of the drum 404 enclosed by the
filtering medium 409 through the pipe 410 and the filling pipe 411. The

pressure naturally gives rise to a force Py dependent on the cross-section of
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force is also exerted horizontally in the direction of the double arrow 440, and
owing to the distance a between the filling pipe 411 and the hinge pin 414 it
generates a corresponding torque P4 x a, which acts in a clockwise or anti-
clockwise direction depending on whether the pressure is above-atmospheric
or low. The force Py produces a torque P, x b in the force-measuring member
419 as a reaction at the opposite side of the pivot 414, the relationship being

Pi1xa =Pyxb (1)

In this formula the force P, acts as a disruptive force which falsifies the
weighing. It follows from the above formula that

Pz =P1 x a/b (2)

So the disruptive force P, is naturally an immediate function of the force P4
which is directly dependent on the above-atmospheric or low pressure
introduced, and the effect of the disruptive force P, has to be eliminated.

In the embodiment shown in Fig. 22 the filling pipe 411 is rigidly connected to
an elbow 441 at the place where it enters the machine housing 402, and the
elbow is in turn connected to the flexible piece 430 of the pipe 410. The bend
angle of the elbow 441 is chosen so that, when an over or under pressure is
introduced, the line of action 450 (shown as a dash-and-dot line in Fig. 22) of
the resultant force P4 indicated by the double arrow 440, intersects the pivot
414. Thus the torque arm a drawn in Fig. 21 becomes zero, and according to
formula (2) above the disruptive force P, also disappears, so that weighing
can take place unimpeded.

Fig. 23 shows an embodiment which differs from Fig. 22 in that the filling pipe
411 is longer, is bent twice at right angles and is taken above the machine
housing 402, on which it is supported by a post 442. The end of the filling
pipe 411 bent perpendicularly upwards, which is again connected to the pipe
410 by the flexible piece of pipe 430, is located so that its axis intersects the
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upwardly or downwardly in the direction of the double arrow 440, arises at the
end of the filling pipe 411 joined to the piece of pipe 430 when above-
atmospheric or low pressure is introduced, then its line of action 450 again
runs through the pivot 414 and no disruptive force P. is exerted, for the
reasons given in connection with Fig. 22.
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1. An invertible filter centrifuge without a filter cloth, comprising
a centrifuging drum mounted rotatably in a drum housing with a drum wall

_ comprising a stationary, dimensionally stable filtering medium;
a shaft driving the drum in rotation;
a cover sealingly closing the open end of the drum at the edge of the drum;
a feed means for suspension to be filtered, with a filling pipe leading into the
interior of the drum;
and a drum base arranged in the interior of the drum, the drum base and
filtering medium being axially displaceable relative to each other in order to
discharge the solid constituent held back by the filtering medium mechanically
from the drum, and the drum base having a sealing member at its peripheral
surface, which element lies sealingly against the cylindrical wall of the drum in

a withdrawn position of the drum base, adjacent the closed end wall of the
drum.

2. The centrifuge of claim 1, characterised in that the drum base has a

diameter only slightly smaller than the inside diameter of the drum at its
closed end wall.

3. The centrifuge of claim 1 or 2, characterised in that the centrifuge

includes a pneumatic means for detaching and discharging residues of the
solid constituent.

4, The centrifuge of any of claims 1 to 3, characterised in that the filtering
medium is self-supporting.

5. The centrifuge of any of claims 1 to 4, characterised in that the filtering
medium is made of metal, ceramics, plastics or a mixture of those materials.

6. The centrifuge of any of claims 3 to 5, characterised in that the

pneumatic means produces a gas flow in the axial direction of the drum.
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8. The centrifuge of any of claims 3 to 7, characterised in that the

pneumatic means can be actuated synchronisably with the relative movement
of the drum base and drum wall.

9. The centrifuge of claim 8, characterised in that the pneumatic means

and the drum wall are movable relative to each other in the axial direction of
the drum.

10.  The centrifuge of any of claims 3 to 9, characterised in that the
pneumatic means produces a pulsating flow of gas.

11.  The centrifuge of any of claims 3 to 10, characterised in that the
pneumatic means comprises nozzle outlets for the flow of gas, which may be
driven in rotation at a different speed from the wall of the drum.

12.  The centrifuge of any of claims 3 to 11, characterised in that the
pneumatic means has nozzle outlets in the interior of the drum.

13.  The centrifuge of claim 12, characterised in that the nozzle outlets of
the pneumatic means arranged in the interior of the drum are arranged at
least partly in the drum base.

14.  The centrifuge of any of claims 1 to 13, characterised in that outlets are
provided in the interior of the drum for rinsing the drum wall with a liquid
cleaning agent, particularly a solvent.

15.  The centrifuge of any of claims 1 to 14, characterised in that the cover
is rigidly connected to the drum base by spacers.
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16.  The centrifuge of any of claims 1 to 15, characterised in that the drum
housing widens conically in the direction from the open end of the drum

towards its closed end wall.

17.  The centrifuge of any of claims 1 to 16, characterised in that the drum

wall has a slightly conical shape and widens towards the open end.

18.  The centrifuge of any of claims 1 to 17, characterised in that the cover
has an opening for passage of a filling pipe of the feed means for the
suspension to be filtered, the outlet end of the filling pipe being located inside
the drum during the centrifuging process.

19.  The centrifuge of claim 18, characterised in that the filling pipe may be
connected to a pressure source or a low pressure source to vary the pressure
in the drum, and is sealed off in relation to the cover by a combined rotating

and sliding seal, the rotating seal sealing the filling pipe relative to the rotating

cover and the sliding seal sealing the pipe relative to the axially displaceable
cover.

20.  The centrifuge of claim 19, characterised in that the filling pipe is
supported on the housing in a resilient holding device which allows wobbling

movements of the filling pipe in combination with the rotating and sliding seal.

21.  The centrifuge of claim 19 or 20, characterised in that the rotating and
sliding seal comprises a sleeve equipped with the sealing rings and/or wiping
rings and mounted rotatably in a bush fixed to the cover.

22. The centrifuge of claim 21, characterised in that the filling pipe has a
thicker section which tapers off at both sides at the outlet end.

23.  The centrifuge of any of claims 18 to 22, characterised in that the filling
aperture in the cover can be sealingly closed by a closing element which
rotates together with the drum and is uncoupled from the filling pipe avoiding
frictional engagement.
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24,  The centrifuge of claim 23, characterised in that the drum may be

connected to a pressure or low pressure source by a pipe from its side facing
away from the filling pipe.

25.  The centrifuge of claim 23 or 24, characterised in that the drum is
arranged on a hollow shaft and the closing element is mounted displaceably

in that shaft, in such a way that it tightly seals the feed aperture from the
interior of the drum.

26.. The centrifuge of any of claims 18 to 25, characterised in that the filling
pipe is mounted rotatably about its longitudinal axis and may be set in rotation
about that axis together with the drum.

27.  The centrifuge of claim 26, characterised in that the filling pipe may be
driven in rotation substantially synchronously with the drum by a drive means.

28.  The centrifuge of claim 26, characterised in that a closing element
which may optionally be moved to and fro between an open and a closed

position is arranged to obtain the seal between the feed aperture in the cover
and the filling pipe.

29. The centrifuge of any of claims 1 to 28, characterised in that the drum
and the cover are axially displaceable relative to each other by means of a
hollow shaft driven in rotation and a supporting shaft which may be moved to

and fro therein, to displace the drum base for mechanical discharge of the
filter cake.

30. The centrifuge of claim 29, characterised in that a screw spindle is
arranged on the supporting shaft and a nut engaging the screw spindle is
provided, and that either the screw spindle or the nut may be driven in rotation
by a motor, so that the supporting shaft telescopes to and fro in the hollow

shaft dependent on the speed of the screw spindle or nut relative to the speed
of the hollow shaft.
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centrifuge has a safety device which prevents any opening of the drum by
release of the cover from it, so long as the drum is rotating at a speed higher
than a critical speed above which opening of the drum would be hazardous,
the drum and cover being axially displaceable relative to each other by means
of a hollow shaft driven in rotation or a supporting shaft telescoping to and fro
therein, to discharge the filter cake by means of the drum base.

32.  The centrifuge of claim 31, characterised in that a screw spindle is
arranged on the supporting shaft and a nut engaging the screw spindle is
provided, that either the screw spindle or the nut may be driven rotatably by a
motor, so that the supporting shaft telescopes to and fro in the hollow shaft
dependent on the speed of the screw spindle or nut relative to that of the
hollow shaft and drum, the drum opening when the speed of the screw spindle
or nut driven by the motor is higher than that of the hollow shaft and closing
when the speed of the screw spindle or nut is lower than that of the hollow
shaft, and that the maximum speed of the motor is chosen so that the
maximum speed imparted by it to the screw spindle or nut is lower than the

critical speed of the drum, so that the drum opens only when it is rotating at a
speed lower than the critical speed.

33.  The centrifuge of claim 32, characterised in that the screw spindle or
nut may be driven at different speeds by a plurality of motors which may be
switched on selectively, and the maximum speeds of these motors are chosen
so that the maximum speeds imparted by them to the screw spindle or nut are
lower than the critical speed of the drum.

34. The centrifuge of claims 1 to 33, characterised in that a flexible and/or
expansible partition wall is arranged between the closed end wall of the
centrifuging drum and the drum base movable relative thereto, the wall
providing a seal between the sliding shaft carrying the drum base and the

interior of the centrifuging drum receiving the suspension.
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35.  The centrifuge of claim 34, characterised in that the partition wall is in

the form of bellows which, surrounding the sliding shaft ring, is fixed to the

closed end wall at one side and to the drum base at the other.

36. The centrifuge of claim 34 or 35, characterised in that a means is

provided for monitoring the differential pressure of the pressures prevailing at
both sides of the partition wall.

37.  The centrifuge of any of claims 1 to 36, characterised in that the
centrifuge has a device for undertaking a weighing measurement, the
centrifuge being mounted for rotating movement in a vertical plane, a force-
measuring member sensing the weight-dependent rotary movements of the
centrifuge and a compensating means balancing out the disruptive forces
caused by the fluctuating gas pressures, in such a way that the weighing
process is not affected thereby, the compensating means further comprising a
sensor for sensing the gas pressure in the centrifuge, which generates a

correcting signal for the weight indication dependent on sensed changes in
gas pressure.

38. The centrifuge of claim 37, characterised in that it may be rotated about
a horizontal rotation axis.

39. The centrifuge of any of claims 1 to 38, characterised in that the
housing of the centrifuge has a first chamber with an outlet for discharging a
filirate and a second chamber with an outlet for discharging the filter cake, the
first chamber being sealingly enclosed by a first self-contained housing
section and the second chamber being sealingly enclosed by a second self-
contained housing section, the two housing sections further each being
mounted for rotating movement in different directions about separate shafts,

so that they can be rotated separately between a closed condition and an
open condition relative to the centrifuging drum.

40. The centrifuge of claim 39, characterised in that the two housing
sections may be rotated about vertical shafts.
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end wall.

42.  The centrifuge of any of claims 1 to 41, characterised in that there is an
annular gap between the housing and the centrifuging drum at the edge of the
drum in the region of a filtrate housing section and a solids housing section,
protective means being provided whereby a stream of a gaseous blocking
medium may be produced in the annular gap surrounding the edge of the
drum, the blocking medium preventing undesirable transfer of gaseous, liquid
and/or solid substances between the filtrate and solids housing sections.

43. The centrifuge of claim 42, characterised in that two streams of a
gaseous blocking medium may be produced in the annular gap, of which one
is directed into the filtrate housing section and the other into the solids
housing section.

44. The centrifuge of claim 42 or 43, characterised in that a gas

compensation pipe with a check valve is provided between the filtrate housing
section and the solids housing section.

45,  The centrifuge of any of claims 1 to 44, characterised in that it
comprises a downstream solids dryer, de-humidification and drying of the
solids taking place in the centrifuging drum through centrifuging, compression
with pressurised gas and heat convection by means of a flowing drying gas,
and in the solids dryer through heat convection by means of a flowing drying
gas.

46. The centrifuge of claim 45, characterised in that the invertible filter
centrifuge and solids dryer are joined to form a unit by a closing means which

allows sealed separation of the centrifuge and dryer, sensors being arranged
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flow rate and/or pH of the filtrate, and the speed, moisture and in-flow rate of
the suspension supplied, a joint control means being provided, which may be
actuated by the readings provided by the sensors and, dependent on these,
adjusts the operating data such as the speed of the invertible filter centrifuge,
a gas pressure, the flow speed of a gas and/or the temperature of a gas and
possibly the temperature of the surfaces in contact with the solids, the control
means automatically adjusting these operating data so that the operating
times for dehumidification and drying in the centrifuge and in the solids dryer
are co-ordinated, and at the same time the mechanical centrifuging energy on

the one hand and the thermal energy in the centrifuge and dryer on the other
hand are shared to the economic optimum.

47.  The centrifuge of any of claims 1 to 46, characterised in that the
centrifuge has a device for undertaking a weighing measurement, the housing
of the centrifuge being mounted for rotating movement about a rotation axis,
and a force-measuring member sensing weight-dependent defiections of the
centrifuge housing about the rotation axis, caused by a different degree of
filling of the drum with suspension or different de-humidification of the solid
constituents of the suspension, the deflections being indicated on a
measurement indicator, a pipe being provided to produce an over pressure or
under pressure in the drum, and the line of action of the force generated in
said pipe by an over pressure or under pressure being directed so that it
intersects the rotation axis of the machine housing.

48. The centrifuge of any of claims 1 to 46, characterised in that it
comprises a housing which may be rotated about a rotation axis, and a force-
measuring member sensing weight-dependent deflections of the housing
about the rotation axis, caused by a different degree of filling of the drum with
suspension or different de-humidification of the solid constituents of the
suspension, the deflections being indicated on a measurement indicator, a

pipe being provided to produce an over pressure of under pressure in the
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49. A method of separating a suspension into a filtrate and a solids
component using an invertible filter centrifuge without a filter cloth according

to any of claims 1o 48, wherein the suspension is conveyed through the

filling pipe into the interior of the drum, the filtrate passing through the filtering

medium by virtue of the centrifugal forces prevailing when the drum rotates,
and the solids component being retained on the inner wall of the drum by the
filtering medium, and wherein the solids component retained by the filtering

medium is mechanically discharged from the drum by means of the drum
base.

50. The method of claim 49, characterised in that before the mechanical
discharge of the solids component streams of gas are made to flow through

the filtering medium from outside into the interior of the drum in order to
loosen the solids component.

51. The method of claim 50, characterised in that the streams of gas are

produced by creating an under pressure in the interior of the drum.

52. The method of claim 50, characterised in that the streams of gas are

applied in the form of one or more pressure or under-pressure pulses.

53. The method of any of claims 49 to 52, characterised in that following
the mechanical discharge of the solids component through the drum base,
residues of the solids component left on the filtering medium are conveyed

pneumatically out of the drum by means of streams of gas acting in a radial
and/or axial direction.

54. The method of any of claims 49 to 53, characterised in that streams of

gas acting in a radial direction are produced while the drum base is again

Y
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starting position of the drum base towards its ejecting position, synchronously
with the movement of the drum base.

56. The method of claim 54 or 55, characterised in that, with the drum

rotating, the streams of gas acting in a radial direction are produced in a
steady-state manner.

57. The method of claim 54 or 55, characterised in that streams of gas

acting in an axial direction are superimposed on the streams of gas acting in a
radial direction.

58. The method of any of claims 53 to 57, characterised in that the streams
of gas acting in an axial direction are produced synchronously with the
transfer of the drum base from its starting position to its ejecting position and
travelling with it.



