1 Device for filtration with a set of least one filter cassette

The i nvention concerns devices for filtration of a liquid wwth a set of at

| east one filter cassette, which liquid is for exanple a biological |iquid,
and 5particularly but not exclusively a Wi opharnmaceutical |iquid.

Patent EP O 498 211 describes a filtration device which conprises a manifold
providing fluid connection and nechani cal connection, a clanping plate, four

rods al ong each of whighyitdforltafBh Mhmﬁt%f@bw&%fn@r@@gse% at |east one
filter cassette di sposed between the manifold and the clanping plate and

10means for clanping and | ocking to conpress the set of filter cassettes
between that manifol driahfvdfidh Bhédifs deyices for fntraTBﬁoﬁéﬂhlﬁua'vﬂthcé)gardf%?s a flow

inlet for a fluid to treat, a flrtra te ¥|Cow out for a treated fluid termed
filtrate, ret tashopefilioncegsqtis, Wieh dvideiatfed ewampt@ achipiodicakbtiavid.aged and a

conveying pet ﬁ‘gnru%ulfaﬂ Epr‘?otfegelhg@el %6u6@‘?af:rm%8 tc'éPh Juigated 15 fluids. This

mani fold furthernore as a beari ich enmerge ports
conmuni cating with t @te@rﬁ%@‘t@@ Adt desckibesd fldiramnrdewzeiwmdwb@mpﬂsﬁMi ts

formed in the an‘fél S,Qtﬁ' |dapwticp(%ne a'ﬁ% 91% tﬁ%ﬁf dﬁﬁén@&?%ﬁs e{ clamping Each rod

energes from ace o mani xten owards®t he
cl anmpi ng pl at elat@ﬁa'lhleroclbamgn@aqnl @ftvmitrsthmdambmgrmmﬂtskdemm sdteofraddesgstvi a f our

ecel ving a r 8Opalet Citplg HeRoLanRcdh B Bl Shn tus HEuf BEG A o o e
each screned ariansdorr @sppiayiang lockihd o domipresdthecsaampling cisdettaschdtwgemeans.

25The nuts ar crev]yelg ontt r]e rods to clanp the plate against the set of
cassette to r Bﬁts‘??tleon in which the set of filter cassettes is

sufficiently conpr esaefé rlnghm@@otnipﬂs,@d ampivniglep ket £flaiado ttket, rwnltrfard flow
A drawback of this device e set of | ter gassettes

i > clanmping of th
s bert or red. BYNRIGAS (iR At CBa T ITGHE 1 BIegtRLs doHeOHtat Sorch 4Bk
filtration dewrfRqwbichtats RRE &RSeyihg nBhAAR @ thé MAidsNe @rdeand atstredlod ched
rods, and, instead_of the nuts, hydraulic actuators and | ocking rings.

15 fluids. This manifold furthermore has a bearing surface through which emerge
ports communicating with the conveying network and communicating with
conduits formed in the filter cassette abutting the bearing surface.

Each rod emerges from the bearing surface of the manifold and
extends towards the clamping plate.

20 The clamping plate is movably mounted on the rods, via four through
holes each formed substantially at a corner of that plate and each receiving a
respective rod.

Each rod is threaded and four nuts are each screwed onto a
respective rod to form the clamping and locking means.

25 The nuts are screwed onto the rods to clamp the plate against the set
of cassette to reach a final position in which the set of filter cassettes is
sufficiently compressed between the clamping plate and the manifold.

A drawback of this device is that the clamping of the set of filter
cassettes is performed by hand.

30 A known solution to overcome this drawback is a filtration device
which comprises, in place of the threaded rods, notched rods, and, instead of

the nuts, hydraulic actuators and locking rings.



2 Each actuator conprises a body and a nenber that is noveable
relative to the body, which noveabl e nenber has an extended position and a
retracted position in which said noveabl e nenber has noved through a
predeterm ned travel relative to its extended position. 5These actuators are
of single-acting or double-acting jack type, and the novenent of the noveable
menber relative to the body is achieved by urging that noveabl e nenber in

known manner . EachEQ&bat@P'chﬁfpﬂée§@”Pc5dy3§ﬁd i ﬁweh%y téY BhmbSedist ened to
the clamping plate and its noveabl e nmenber which is nmechanically Iinked to the

notched rod, T&atyei *@Hh?@d’déx‘t\’@'ﬁﬂé“%@taw@efﬁembér Bradpi Hieepiedirosion anklea nani f ol d
where it is regplyedy EQl‘ElQHQﬂ @/ch P&Lid Urh@véé?flé"?ﬁemﬂert 'H%F% r‘r‘f?@écj hugh a

Each locking ring iIs e engaged a notc a respectlve r od.
The first stepresstrmyies tbﬁ‘vehEﬁ\MWélt@@S?h@nde@ﬁmlh@ plate (and the 15 actuator)

fromits starting po n@f‘ed 0 0 set of
filter casget tes is S]* Sgeré}&%(gér%?aéés%tégr %ﬁh@h@ @e@keeg?tln@é%\uoﬁ@ﬁegﬁ? od
sl i di ng throutte tmefempettcnfrtbeoﬁovdwlermnfhelrdelatlve to the body isThehigexsbhyl st ep

consi sts of CB@@%@P%&Q&@W.& Re Fh'am%rd by the nmounting of the | ocking

ring, which is es of 'the rod 20to | ock the rod
relative to the mani fEdath. actuator comprls‘ﬁm ms Isqudyi Which ngy fasteneniutotteel otamihg opposi te

o 02,01t TR ghghd el 5ol L0, Rl PR A B Lo

urgi ng theomoweahl ednextbrds bytivezul theadlbaiyiping prateeand tiassarfifoRnwhée @3$ ended
position to its 25 |€terﬁred| ate re rac(i/ dtgosm n in which the noveabl e
Ay iy th

member has nmolREEVERBIGYAN ZNARSHHE FOfPe th'Hﬁn' % predet erni ned travel

relative to its extergiem PRRiNY My idadapedmey eabbagagubaithi & ddisedits the
notched rod, itself flxed to the manifold which is fixed, the clanping plate

i s consequent [§PPEEEF@9y the body of the actuator to its final position. 30A
drawback of the knowrrdeyisteatad cBnastkust advanchgt et chhpirdy brRRO]ERNLthOT those

actuators increases the bulk of the device.
actuator) from its starting position to the intermediate position in which the set of
filter cassettes is not yet compressed, with the respective notched rod sliding
through the aperture of the manifold.
The second step consists of connecting the rod and the manifold by
the mounting of the locking ring, which is split, on one of the notches of the rod
20  to lock the rod relative to the manifold.
This split ring is mounted on the opposite side of the manifold to the
side of the manifold facing which is the clamping plate.
The third step corresponding to fine clamping consists of urging the
moveable member hydraulically to make it pass from its extended position to its
25 intermediate retracted position in which the moveable member has moved
through a shorter travel than the predetermined travel relative to its extended
position. As the moveable member is fixed to the notched rod, itself fixed to the
manifold which is fixed, the clamping plate is consequently pushed by the body
of the actuator to its final position.
30 A drawback of the known device with actuators is that the

arrangement of those actuators increases the bulk of the device.



3 The invention ains to provide device for filtration with assisted
clanping of the set of at |east one filter cassette, which is sinple,

econoni cal, convenient. For this, according to a first aspect,
the invention concerns a device 5 for fidtration with a set of |east one
filter cassette conprising: - a mnifold providing fluid connection

and nechani cal connection conprising at |east one flowinlet for a fluid to

treat, at |least one fiHawiRhtiéd aﬁmé @ brc%ree@efnbelfér art@atﬁmnaﬁmoéé(s.stt@a
conveying said fluid to treat and said treated fluid, said manifold having a

beari ng surfa€@nriig af g et of Bt @IaSt:a@%alsqrecaSﬁﬁtiw@hcm@ siFMPten eperReMifgl. sur f ace
ener ge casset Egni&?ﬁn_ports and cassette return ports comunicating with said
conveyi ng networKk, ich cassette feed ports and cassette return ports are
configured to communifatteiswaederdon duptfEstiaspaed theingertbndcancensra éawset t e

bearing agai ngf ér?t?‘aitign%gy | o?}HasF‘Sr“r‘e {llfer%agé rR|Rte; and 15- means for

driving and gui ding salrd clanping ara o and facing said bearing
surface, that are for-madmbyifed plre\a@mg diuled cwme\mormlandxn@a’r@wdaécmmtleral d

mani f ol d and id. n t. i IS
provi ded wit hég'hgg%bagp !;Qgt %eeﬁﬁb& il ‘Q\}cgra 'drtgiﬁ%%t \%g%tagpé%@ﬁda%oaw fg'ﬂ? ch
noveabl e nenbéeatedsfiuah aedtendedribdsi toromymgdsad flatd toctreat mﬂssandohneeited 20 whi ch

sai d noveabl e nber, has n .noved t hro r edet ned t relative to
rs extonded BOGT eaB MR, FRR SofediiocyMAeE B & aa et lRukTLr L ng
position o wahih sedrthgpsirtaeel emanyeycdssette Seedi pors a0t @dsseasétuaneofts | t er
sttt M MR R R R I G o
sai d body is eagdetiedehiyn patts ar@abfﬁﬂywled fatshimoMieate! \ﬁltﬁfem,rtsq@rl’nﬁécﬁﬁ\ said rod;
and said actuator, said r gﬁand sai.d glﬁ@nt% pI ate are configured such that

sai d act uat or SaFififgccassetie ang ARt 88HdaG%d to its cl anped position

in which said noveabl.e ar@ér,hﬁ,hg@aténar@n intermediate retracted position in
whi ch sai d noveabl e menber has noved through a shorter travel than said
30pr edet ef#i ned travel meangtfPy ariyingd iang aidieg §ad %@plﬂg@l\ate parallel to andhys, in

the device aceny é‘é]d tb%aﬁﬁt?sbr‘ﬁé/c%mthé?%re 'chrrﬁe%l 6;1"& BB drd r‘é)d(méh @%n&é‘e

cl anpi ng pl ate) ch carries the body o actuator. By virtue

of this arr ané@i\rv@@ﬂ Sad%@l‘raé"fp@ sl é@'ﬂL@@fbplnﬁdd?tepﬁf‘cﬂ ey @t Ilﬁjisi 8 ackiatel anpi ng
plate on the gppaskt oxﬁblé’&vx}itﬂ %98%9% aTrtﬁle%bfePrmo%’éQHB' r%la‘ﬁ()é‘% %§|dt @&;ﬂew ce

accord|ng to the in nt|0n to re conpact paI’tICU ar |
excl usi vel y, whichhBoesatdemenfber e saart a&eme%p@@mmam@an‘etreﬁedewgttlhn in

SSuUper poseg,  ghdhedkd E%%%%bl@'rﬁé’mbé’r s 6«%“%‘1 ﬁé&@dq{hrgﬁe%\;g? &%ﬂérﬁ%e% i\ erms of

t hi ckness. ernore, is arran 1S no
di fficulty inrelateui ithgxtehded Iparitibngby vatue cafnvﬂhrbhdhe athmping phatediassai t

possi bl e Tor_SKAMR Sl b sHRES sPbiaf @RI Bh AR L0t & ROSL4iad flper than
cassette and a clamped position in which said plate is approached and
compresses said set of at least one filter cassette against said manifold;
25 said body is carried by said manifold; said moveable member carries
said rod; and said actuator, said rod and said clamping plate are configured
such that said actuator drives said clamping plate via said rod to its clamped
position in which said moveable member is in an intermediate retracted position
in which said moveable member has moved through a shorter travel than said
30 predetermined travel relative to its extended position.
Thus, in the device according to the invention, it is the manifold (and

not the clamping plate) which carries the body of the actuator.



10bearing surface of the manifold, inproving the accessibility to the

reception zone for the cassettes. What is nore, the proxinmal (and
not distal) position of the actuator favors the installation of its supply
condui ts. According to a partd cularly sinple, convenient and

econom cal 15feature, said rod and said clanping plate are configured such
that said clanping plate can be selectively positioned along said rod.

Thus, the clanping plg} @irus Jf'th%tar%ng’éHen'tmtﬁ@Fé Tsr ﬁéndctd%atc%tl%dy' PojRasgtion to
an inter medi at e positiion in which it 1s in non-clanp gautrrent agai nst the
a

set of filterfeBsHier cegIPhalate ahiie aPPAES %9ettﬁethﬁtf\¢ Bhe MErd@MRi® its
final 20positiQipies the dew%e RSPy ‘EtQtrfénuﬂ%]ﬁfonRérbte' rﬁHHgavEdrb( padh WrfoulRnvent ent

and econom cal feature devi ce conprises two said actuators and two said

rods, said roblut pet rﬁg(CINéW@iyvefd they exteind of| theppetyater haslyi in tetmsdphdrnedh | y
opposite zgne t gl [ nl.at 25Th ree. ¢ he

cl anpi ng ngangu@%tpéﬁ%’ céfqa%pglynBQ%IPgﬁe&eénﬁgcgﬁgg%Egrgﬁ?yrﬁ%nﬁ erIi fEE ?ﬁn?sy of
cassettes, isthitksiess.buted optimally over the whol e surface of that pI ate and

thus over the whole ‘?—Lﬂrt‘h@ﬁ*ﬁor%f \tN i ﬁﬁésggrgﬁier?ent there %éor

preferred, sinple, convenient’ and econom ca a8t ures of evi e{e accordi ng
to the i nvent uoooupBig thehaaimpihy pdtetame the rahivdtich makies prkayblfadsrtﬂwmble o the
mani f ol d; and, optional | 5 . : - the ni oIdc ris earing

sur faces arr albaaPeT el palringerais b Re e BB 2 &b R FET RN RS o
cl anpi ng pbat esam@burﬁm o thee eshifelet iimprovigr thegacdeskinitiey, taftite sedeption arrpl ng
nmeans conprise_at ast one said actuator and at |east one said rod for noving
each said cl aﬁ%n%@rﬁteagaesset%s By virtue of the arrangenent of the clanping

nmeans, and in particulvast @fm@@ctth@ptdxah@r( anbireh distaly posities obyhe Beusmni fol d, it
IS possi ble t \)ol a@e a set filter cassettes on respective opposite si des of
t he mani f ol d 8?8(/? Ph@St?lla\B'Paof:B%ﬁ‘é%ﬁlY EWAHE nechani cal connection and to clanp

them agai nst respectipmoRfdd | t89 aS pafRERAy Ofintplat cHRMEnfe dana ddopdimidzpwever
| ner easi n?5t hfeea?tlljrleksglzl rédhgnd said clamping plate are configured such that said clamping
plate can be selectively positioned along said rod.

Thus, the clamping plate is first of all moved from its starting position
to an intermediate position in which it is in non-clamping abutment against the
set of filter cassettes, and is then driven by the moveable member to its final

20  position.

According another particularly simple, convenient and economical
feature, the device comprises two said actuators and two said rods, said rods
being received by said clamping plate in two diagonally opposite zones of that
clamping plate.

25 Thus, the force exerted by the clamping means on the clamping
plate, and consequently on the filter cassettes, is distributed optimally over the
whole surface of that plate and thus over the whole surface of the cassettes.

According to preferred, simple, convenient and economical features
of the device according to the invention:

30 — the body of the actuator is directly fastened to the manifold; and

optionally



10devi ce. To be precise, it is possible to nount several actuators
at the location of the manifold providing fluid connection, which actuators
respectively act on one side and on the other of the manifold providing fluid
connection and nmechani cal connection so & to respectively approach towards
each other the 15cl anpi ng pl ates di sposed on respective opposite sides of the
mani f ol d. Thus, it is possible to greatly increase the biologica

treatment area sinply, ycON¥ERFAAT LYmBRELLURBOBeEAhY Y surfaces arran%g gourse, to
increase the filtration area 1t is also TpOSSI ble t0 superpose the filtration
A

devi ces, wit hrespertive epposie sidgs ofisaidtranifeld: apthime elempotg plaessaashvigeingt hen be
taken to ensu i i I - i It
Wl hos be. BTeSFRE ARiYSEface Al BRI BARRH (ebhSLbABECH a8t one | i one
filtration desaidectistaemcratieast abeseid rodl fdr nidgvingeachasidclhapingvaateat | east one

that instaflation to Sibfe PRAeRArBEReorobe sto T nRES didn paficlelce
dependi ng on bheadir acdtuatentvhich ipearfriedrny the muEnyfoldc dnv possiivie Ity ptace aesdwbni cal | y.
Sai d body of  THE EHES o hstlis SPROURT oBeF ¢TLhE wadlod 1aBAPE AdFT"
mani f ol d; andcomidctio@ldng méchanical connectiosa&and toadiampl tlemomgainst esspgeastivdear i ng
e o o SR RGRReS" L uBRBER. Vi SRR TR b e
cl anpi ng pla n i , e g neans
conprise ap | gagteone said actuator, at |east one said rod |linked to one of
the two said clanping_ plates, at. 5 l%i??t one additional rod extendi ng between
§  FePSE

sai d body of said act FaROPrest togpoy eV GiG! aclHators anpe MyapP At es, said
addi tional rodf bRl MAnERA Hr&AdiRY fiaid Edrfdectidl cs atfiakpel Yespediivdly agt sgcond end

that is an opposite end to the first end, carrying the other of the two said
cl anpi ng pl at 88¢ side and on the other of the manifold "providing fluid connection and
mechanical connection so as to respectively approach towards each other the

15  clamping plates disposed on respective opposite sides of the manifold.

Thus, it is possible to greatly increase the biological treatment area
simply, conveniently and economically.

Of course, to increase the filtration area it is also possible to
superpose the filtration devices, with their inlets and outlets in communication.

20 Care will then be taken to ensure sealing between two superposed filtration
devices.

It will thus be possible to have a treatment installation comprising at
least one filtration device as described above, with filter cassettes over at least
one side of each of the filtration devices.

25 It is thus possible for a user of that installation to adapt the filtration
area of each filtration device depending on the treatment to perform, simply,
conveniently and economically.

Alternatively, according to other features preferred for the same
reasons:

30 — said body of the actuator is movably mounted in a sleeve fixed to

said manifold; and optionally



Thus, the sane actuator serves to drive both the rod and the 10additional rod
situated on the opposite side. According to another preferred
feature, said rod conprises a plurality of notches over its |ength.

The spacing of the notches on the rod may be regular or not. The length of the
not ches depends on the type of filter cassette used with the 15 holding
device. Furthernore, the length and the spacing of the notches depends on the

travel of the jack, onghhe hyRRIRbPlsEEe BINBelingl sGRSSR! tRSng8@doen the
degree of conpression allowable for each cassette, "which is approxi mately 10%

of its thicknéspectingeonpdsiiesidesof saig sralifely, @od twie clagiiichrletestarehiaticthhes and
their spacing . | ; joStr] L t 4id to be
even in the 3%%? P%{ﬁgg Hg'gﬂggtsp gg&r’%ﬁé tc!)éﬁf[i%ﬁe@ﬁnue%\gcfdgﬁﬂ %ggés%el%sets%ﬁ%t%!lg
corresponds t ectuntorfatlleasitdnersaid el lirtkat! t© one of s by bad teanave pbes, adt | east

one side of t LLLraki. ice. his filtrati - f.rom

appr oxi mat%l ym%s%h% §a§®8ﬁ%?‘8gr\e%%nrq}%a%twgé+ grg' f@@%ag?%'d;g&gg@?%ﬂﬂéﬁgﬁ om one
si de of the f ptheraf thenwdesaiccdampmgrpatas) $aigh pddidorzdd Irgd being\carrlealddyea first

appr oxi mat el y n of , filtration area for by one o [ ilter

Pensset tes. o By sala bogy Ak bl 8B B TBRT S bhosls B B Mehfisncent anc
econom cal featmyirg thef othbieofdry twesaid cantbimgplatest he i nventi on: - said
devi ce conprises a er for | ocki said cl anpi,n | ate ontq a nqtch of said
fod: 30 oaid device QBRpANSEEE R SHASP 0 FRYE RS ARG ng sai d
set of at1peagtdigtgalirdd sikratenss eiet eppabit€ Bides carried by said manifold and

whi ch extends through at | east one aperture fornmed in said clanping plate; 7
i devi co compr i SECOMING AT RIETFGH P &7t SR PG OSRISELT SRR pl ot o

which is carr befbotByesaied itgoatghe! d; and/ or - said device conprises
means for nounting said clanpi nfg pl ate on said supporting rod conprising a

slide and a hinge, byTh# $RAFNDET G RAChes an the hMFYMRE i ] Theg ngl'y

nmoveabl e al ong4fie of WRP HotdHRE dQRnaRb N a% & paosKiing &AREHIUWSRH @itk ithe Whi ch it
is raised parall'el to and facing said bearing surface and a stored

conf i gur afl P onhpldingrieyiee: Fuitikermoreidae (rnai andithelseasingfof 81w ptefs, depends The
oot o' SO VMBI II=BLLh FOMpRerBRhENS Y Hdbendeseeiiipen of
wi t h ref er encédegreetai gomprsssisaraliowgbldrfanganssasseftawhidit is approximately 10%
of its thickness. The values corresponding to the length of the notches and their
spacing are determined in order for the distribution of the fluid to be even in the
20 filter cassettes. As to the number of cassettes, this corresponds to the filtration
area that it is possible to have over at least one side of the filtration device. This
filtration area may range from approximately 1 m? to 10 m? and in particular
from 2.5 m?a 7.5 m?. From one side of the filtration device, there will preferably
be available approximately 5 m? of filtration area formed by one or more filter
25 cassettes.
According to other preferred, simple, convenient and economical
features of the device according to the invention:
— said device comprises a member for locking said clamping plate
onto a notch of said rod;
30 — said device comprises at least one rod for holding and guiding said
set of at least one filter cassette which is carried by said manifold and which
extends through at least one aperture formed in said clamping plate;



- Figure 1 is a perspective viewof a filtration device according to a first
enbodi nent of the invention, with a clanping plate in stored configuration;

Figure 2 is the section viewon II-I1 of Figure 1; Figure 3
is asimlar viewto Figure 1, with the (1 anping plate in 15starting position
in which it is not yet clanped against the filter cassettes Fi gure

4 is a side view of the device, with the clanping plate in clanped position;

Figure 5 is a perspectisugy We§WeObofpHeds &8 ESOLAE B! @0@3566&99%%‘3?@9“ ment of
the invention, with the clanping plate in clanped position; and 20- Figure 6

i s a di agranmatemping pliateoshiah iesarided by g@d dianifoldpand/ohi rd enbodi ment of the

i nventi on; Fi i r.at i - g i ith
filter cassettes 2 co_nﬁrgtbrsﬂ?eﬁécéaédmysfegl@@p@gﬁogﬁtﬁ@)ﬁ%icgwﬁ%@%ﬁl%w and
mechani cal coraidcsupparting ©idaopnprisind at gidé amdwai biede,oby airfuer st whicesaxd t he
mani fold 3.to _gl ar he .seft. .. filt Cass h ifold 3
and that pPat SOHPTELAG S Slubln pinshhls B BR3EbFT0F )EA RS A MBSl ce ot

t he mani f ol d Sonfltatation ianvhighpiosi rbsed ipdealiebtot drel facingtsaki obaring stHaogaad dunmy
cassette 26 (Fi ur e 4%1, neans for d{i\{ci Ira:g[ %ach Iaﬁe 4f 33 that are formed by
not ched rods 8 5%%389 8nIqULAIGN WEVGILT (5,7aldge PWPQ"E‘PeC%r,O &4lgko% ate 4, 34 being
di sposed, in \Qlor ki ng W]E:Iis@w’saﬁé @ﬂ thEi iﬁV?r&Fg3gBDaﬁﬁl’ gé, cqraihakd ehi;cjﬁ Qh@nﬂ faci ng
a respective pear)ng surface of thne nifo , and bel.ng nounted on the

e pent i ve T ofgedpige ol egBoiments, SvaToRp Vit et JUsathS REIIOTRE on t he

not ched rods ExaRplet RitPreT¥RMAte tddelRbRPAnYIRG dffdfiadTMyivAghi N an opposite
direction to the set of cassettes 2 (Figure 4 Device 1 further conprises on

each side of the manif &g TrigdsPYSPEHIVS vigyy Oééﬁiﬂifﬁ*ipﬂrf@VlCﬁean@%jﬂj&’toi Ye
clanping pl at gst4 b%é}'g?éh@' PR@NSvehtion iftP4 IZ&W}H'H' gt iNStdre§ BEHJuYRidp! ates 4, 34
to make thems idg anI toomake thel(r)n ’palss fCro Iadglt orlage rcon?i gdtﬂjr alti on (Figure
1) to a working confi-gulrigitre @ris (I gasties vewaerdll-4)of Figure 1; The device 1

(briner compel se= on <ol 95 Blsblf JAI Pl £ 308, A EBuk abgh o
15  starting position in which it is not yet clamped against the filter cassettes;
— Figure 4 is a side view of the device, with the clamping plate in
clamped position;
— Figure 5 is a perspective view of a device according to a second
embodiment of the invention, with the clamping plate in clamped position; and
20 — Figure 6 is a diagrammatic view of a device according to a third
embodiment of the invention;
Figure 1 illustrates a device for filtration 1 with filter cassettes 2
comprising a manifold 3 providing fluid connection and mechanical connection,
a clamping plate 4 provided on a first side of the manifold 3 to clamp the set of
25 filter cassettes 2 between the manifold 3 and that plate 4, and another clamping
plate 34 provided on a second side of the manifold 3 that is an opposite side to
the first side to clamp a dummy cassette 26 (Figure 4), means for driving each
plate 4, 34 that are formed by notched rods 6, 36 carried by actuators 10
(Figure 2), each plate 4, 34 being disposed, in working configuration (Figures 3
30 and 4), parallel to and facing a respective bearing surface of the manifold 3, and

being mounted on the respective rods 6, 36.



In the exanpl e described, the device 1 forns part of an installation for
treatnent by tangential filtration. In tangential filtration, a fluid to treat
enters the cassette 2 by a feed 15 conduit 11 (Figure 13), a first fraction of
the fluid ternmed retentate flows tangentigally to a nmenbrane (not shown) of
each cassette 2 and a second fraction of the fluid terned filtrate passes

t hrough the nenbrane of each cassette 2 and flows perpendicularly to the

retentate, then the flidckihgtReberst Ne37 aFLMHodhRdeH thd RAtcRESSSAS 6 6 to
respectively via filtrate and retentate outlet 20conduits 12 and 13. It is

t hus possi bl ePfeyepktha @late i f34effeft NMAvi: inoAs FPosite Atiregtian & dne 16t okxanpl e

the filtrate grsddigsbaERItAkE, depending on the type of application.
It is to be notse%ﬂt?las {@he c)gssettes 2 have identical opposite faces, with the

same conduits of fluilkepvies 1 fuster camprises eraeachigida vt theemenifald 8 reds 8nd@ach of
25t hose fages( F ; ; he.: i dy 32provi di f§ul nnecti on
and mechanigcarc‘rc% g@ﬁ%F\h%éesSpgcg\ﬁebsC{%ﬁotnﬁimI%/tg%)aﬁ’aﬁ%)e%\gp?rﬂpé(}gss ’agg %ﬁd i's
provi ded wi t hmeounticd e reapeghise pladés 43 ol neale thewadlidardddo Makedheonm pass of

pl astics matetial [ t C rising. 0 recejiye,the
fluidic part. Fré@TﬁiSéa(r%ﬂgi%%gﬁ@"r%ﬁ%nog@é??e@%v\%%#g@ s‘%ﬁ&%&éﬁn ﬁg'gﬁ'lne\gé %wo W ngs

15 faci ng eachnddher and a |ateral wall linking the two wngs 15. 9

The hei ght of the chegks 14 | | east . equi val ent  t hat_ af the nifold 3,
and the space between ehdeevf%F%%Sgcq_'gprb%egeoé"c‘??c@ﬁéde 8f1t ep]sanﬁalgii;@pgﬁt to the
dept h of that 36lfui dollingasnd Hoidingt sespatthveduidiel iMer yssdtiedi hgindrthe dupemgpace of
the mechanical part of that manifold 3. 5Wen the fluidic part is inserted
into that spaf@SeHf Bpper wall 16 is placed on the upper face of the fluidic

part of the manifold|3thé keEmpler @aveebsy, thewevicexi RgmsoieWef 3 instartibed i nto
t he mechani cal part of the manifold 3. In the upper face of the
fluidic part & UHRENRIAVIBIPGHEY Yy med a flowinlet 18 for the fluid to
treat, a filtrate fl oMisigenahl fi@atd adiuiiceht Atentdrs aMe E0sueet by 8 feed

15 conduit 11 (Figure 13), a first fraction of the fluid termed retentate flows
tangentially to a membrane (not shown) of each cassette 2 and a second
fraction of the fluid termed filtrate passes through the membrane of each
cassette 2 and flows perpendicularly to the retentate, then the filtrate and the
retentate exit the cassette 2, respectively via filtrate and retentate outlet

20 conduits 12 and 13.

It is thus possible to retrieve different fractions of treated fluid, for
example the filtrate or the retentate, depending on the type of application.

It is to be noted that the cassettes 2 have identical opposite faces,
with the same conduits of fluid to treat 11, filtrate 12 and retentate 13 on each of

25 those faces (Figure 1).

The manifold 3 providing fluid connection and mechanical connection
has a substantially parallelepiped shape and is provided with a mechanical part
of stainless steel and a fluidic part of plastics material, the mechanical part
comprising a space to receive the fluidic part.

30 This manifold 3 comprises two cheeks 14 each having two wings 15

facing each other and a lateral wall linking the two wings 15.



Around each inlet and outlets 18 to 20, are formed respective annul ar grooves
(not shown) adapted to receive seals (not shown) and pipes, for exanple rigid
stainless steel or flexible plastic pipes, for conveying the fluids to or from
other parts of the treatnment installatio® 15The fastening of the pipes onto
these inlets and outlets 18 to 20 is provided by linking units 21 nounted on
the upper wall 16. This manifold 3 is also provided with a | ower

face in which are forfrdnhaighl ewthdlcRber@nds fik oW 1844t! &uivaiént dodthat @f tth@se on the
upper face as well as the Same annul ar grooves and the sanme fastening units

mount ed on a MAEPIA2BwANY thepashbrfyeen the two wings 1ptofi @acki gk 14 1Bl ock of f
one of -t hese gl 4snPRANGTERN bekt nliicS 16788 i4ifod RESH by BiBhySibltge annul ar

rimof which is introduced rnto one of those annular grooves. The flow inl et
18, the filtrapaceofdhe wchanicaPagi thaienanifolshd.at e f1 ow 250ut| et 20

respect | Ve‘#y bel ong tQna, ftHeoﬁinj:Iiglp%trt i€ ettty iﬁ@;th%{‘goafc'eﬂ'tbﬁ Bt hefhs 40 @

filtrate fTow outlet conduit and to a retenta W O condui t of the
mani fol d 3. placed on th&¥hpser taoaddithes fleidie Fat afethebyamitotthBniheg, scaewded by

particul ar by f i di t.af [ ial . he manifold 3,
at | east overf(}%ﬂ%ﬁgrsrc%g\fstwéhg%&qoﬁo ng%%h.%ﬁ&aﬁgar{%ﬁé n?r?fg{dt ier conprises on
its first side a firdn theappegfesardfabe flRRliagait g tthevimarifold 3 iake dornedssette 2

pores 0, 28" oyt 1 s 144 PoBn A O R e R A oSl
retentatetdet gutetports (not shown), each of these ports noreover energing
i RIS AR AR E T LS RS E RN
second si de agrrREesdnbeadnbwg) SUabaEeto2dkcriRl Bedls WAbC Bhawsluany pipéd efor cassette
26 comes to bear. No port energes on that second bearing surface 23.
example rlgﬁc?staln‘?ess sgeel or flexible plastic pipes, for Con%eylng the ?des to
or from other parts of the treatment installation.
15 The fastening of the pipes onto these inlets and outlets 18 to 20 is
provided by linking units 21 mounted on the upper wall 16.
This manifold 3 is also provided with a lower face in which are
formed a flow inlet and flow outlets similar to those on the upper face as well as
the same annular grooves and the same fastening units mounted on a lower
20  wall (not shown).
If it is wished to block off one of these inlets and/or outlets, it suffices
to insert a plug the annular rim of which is introduced into one of those annular
grooves.
The flow inlet 18, the filtrate flow outlet 19 and the retentate flow
25 outlet 20 respectively belong to a flow inlet conduit for the fluid to treat, to a
filtrate flow outlet conduit and to a retentate flow outlet conduit of the manifold 3.
These conduits are formed by machining, and in particular by boring
the fluidic part of plastics material of the manifold 3, at least over a major portion
of its height.
30 Manifold 3 further comprises on its first side a first bearing surface 22

against which a filter cassette 2 comes to bear.



The manifold 3 providing fluid connection and nmechani cal connection rests on a
supporting plate 24 onto which it is fastened by fastening 10screws 25. This
supporting plate 24 is adapted to be nmounted in the treatnment installation,

for exanple on a cart of that installati od. On each of the first and
second sides of the manifold 3 providing fluid connection and nechani cal
connection, the four rods 5, 35 for holding and guiding the filter cassettes 2

are screwed at one engh trﬁl@?rlpé%oééa\ﬁﬁb%uHQC@@Qreﬁner’g@ cJa‘é,s&ee re%aps&tdfbetm ngs 15.
The two respective hol ding and guiding rods 5 and 35 which gﬂuect from each

wing 15 of thﬂu'ﬁa’fﬁl WAl doasaria TLEAje LR Bosa AN FARSS P SSisBits ek PoRe set  of
filter casset ol deif JHFERE SRSFbIE20 RIS IBLANY IRORR figFpect i ve

rods 5, 35. 2 For t each cassette 2 conprises on respective
opposite si de@'@ifCOflﬂlsIt vitgthe filiratet i extet apg info ﬁmeiemialﬂ@w quilebeddRit. havi ng a

h t t - ' F Ol bot t
of The. ohgsk 14, -ana. M3 Ehner gohfisd5ath hs el A 8 Shohd AelAG o "

projects f romsurl’ﬂasetﬁ’pagﬁlnsthmmaa duammwiatel cageMat26reainies, totlger.duny cassette 26
is provided with the '}i@ﬁ%" eH%? (%n(% trhgf;géc%ﬁa b%%mgg?gwfféé £y cassettes 2.
ol di €

Those rods 5, 35 for ng oh gui 3F Cassettes 2 and the dummy
cassette 26 are snoot fihso ntamifoldt m)saravachrsaget ﬂlﬂ!d Zon@éctivay arasi hygctsdnicke on t hose
rods 5, 35. 3QFrom.the first and t he [en ifo ach rod 8, 38

for supporti ngCUREIPREFIE PN A Pt 'ngP'aqﬁ?“ %m%&%% St&”%‘?BXF F"&d into a
respect i veo cheelewd L5 Thisheuppartingadiate 2 4ai8 chdaibteichte bﬁmeumednﬁtﬂad treanenof the 11

mani fol d 3 conprises respective abut ne 29, 33 each formed by a washer
and a nut. ﬂ%talla?on fo&ag};p&o%]a PR E'Pﬂmﬁgf%ag 8, 38 for supporting the

respective plate 4, 33n8sach sxmakilsyt angsta sigsPetthe earmorInd prgidivegmsd 9, 39 for
each plate 4, connection and mechanical connection, the four rods 5, 35 for holding and
guiding the filter cassettes 2 are screwed at one end, respectively in pairs, in

15 the respective wings 15.

The two respective holding and guiding rods 5 and 35 which project
from each wing 15 of the manifold 3 are superposed such that, respectively, the
set of filter cassettes 2 and the dummy cassette 26 may be held by those
respective rods 5, 35.

20 For this, each filter cassette 2 comprises on respective opposite
sides of its width, at the bottom, a semi-annular recess 27 having a shape
complementary to the shape of the rod 5 which projects from the bottom of the
cheek 14, and, at the top, a lug 28 which rests on the rod 5 that projects from
the top of the lateral wall.

25 Naturally, the dummy cassette 26 is provided with the same lugs and
recesses as the filter cassettes 2.

Those rods 5, 35 for holding and guiding the filter cassettes 2 and the
dummy cassette 26 are smooth so that those cassettes 2, 26 may easily slide
on those rods 5, 35.

30 From the first and second side of the manifold 3, each rod 8, 38 for
supporting the respective plate 4, 34 is screwed by a proximal end into a

respective cheek 14 of the manifold 3 and at the other, distal, end of the



534. Each nounting neans 9, 39 has the formof a ring provided with
a central aperture passed through by a respective rod 8, 38 to forma slide.
Each mounting nmeans 9, 39 is thus free to slide on the respective rod 8, 38
bet ween the manifold 3 and the respectivetabutnent 29, 33. 10Each nounting
means 9, 39 further conprises a rotational shaft 40 inserted into an aperture
passing radially through that nmounting neans 9, 39 to form a hinge.

Each plate 4, rr%ﬁﬁ@l@”f@rdoﬁﬁlséy\@eéﬁ%hvéjab@ﬁ‘ﬁéhtrmé'éﬁseQQOB:BGearcﬁt@Fm&ﬁ%ly ghaft 40
of the respective mounting neans 9, 39 for the pivoting of that 15fespective

plate 4, 34, washerandapdleh plate 4, 34 is capable of passing very sinply from
a storage confi gurati®neL&, 8f tW@réﬁ‘ud?ﬂh FYY & B¢ RF S R Mkl reBSe 08 pidibed bel ow.

Each nmounting neans 9, 39 further conprises a protuberance 42 ﬁasse t hr ough
by an aperturé, aihmeonably maiseed é&fpéﬁtlv&bm@wﬁmg PEANKS, 3Dfortapen Phatedpect i ve
cl anpi ng pkatg,4, 34. Each pin 43 enables the respective plate 4. 34
to be horizontal in its storage configuration. The manifold 3 has a
third side and a fourlfdehsindentinganeass 9n36maesthe dorgi deatringt previdhd mdthsé de, and

ahi ch are 1 or HEd B LhG SIREks il doyifl LSRN 66 23600RRSESIL, 0251 N9 50

fastened to each © hos enlng scre In the
exanpl e descri bed, eddchcasumigg®iedrs %130dhtHug fiefefte stidé oméhradespéaiveecdnd si de

o e ot oh o A RERhS ST SaREIRR S8 ponpect] on, S0Feh
the mani fobd 3 and t IEaobt iedntmgt meaims Bheo sediercopipiigesfa toftiomansiai 40 3, as
described bel Pnserted into an aperture passing radially through that mounting means 9, 39 to

form a hinge.

Each plate 4, 34 comprises two feet 41 each mounted on a rotational
shaft 40 of the respective mounting means 9, 39 for the pivoting of that

15 respective plate 4, 34.

Each plate 4, 34 is capable of passing very simply from a storage
configuration to a working configuration as will be described below.

Each mounting means 9, 39 further comprises a protuberance 42
passed through by an aperture in which is inserted an abutment pin 43 for the

20  respective clamping plate 4, 34.

Each pin 43 enables the respective plate 4, 34 to be horizontal in its
storage configuration.

The manifold 3 has a third side and a fourth side that is an opposite
side to the third side, and which are formed by the cheeks 14, and the device

25 comprises a casing 50 fastened to each of those cheeks 14, via fastening
screws 51.

In the example described, each casing 50 is slightly offset towards
the second side of the manifold 3 providing fluid connection and mechanical
connection.

30 Each casing 50 comprises two actuators 10, of which one acts on the
first side of the manifold 3 and the other acts on the second side of the manifold

3, as described below.



12 Figure 2 nore particularly shows the casing 50 of the third side
of the manifold 3, where each actuator 10 conprises a body 52 which conprises
a chanber 54, a noveabl e piston 53 extended by a rod, that piston 53 having an
extended position and a retracted positioh in which the noveable piston is
5noved through a predetermned travel relative to its extended position. The
actuators 10 are illustrated in retracted position in Figure 2. The

actuators 10 here ar ejgqul rﬁo@crsarﬂwmwgtﬁejcaghg s5dictResHitdisidstae | el . For
their supply, each casing 50 conprises two hydraul irc connectors 55 (Figure 1).

100ne of the BwWWHelEtHrehes eachr@ddatar 1P GONMPrignsér beeds Which eorperisesna |nto a
first porti Oncﬁémbé\%@%%a@é{)lse ?it@nél'écgﬁy Bhgd,mﬂé{?ﬁgﬂoﬁ_hﬁ Sy &% to its

extended position where it is a _ e other connector
55 enabl es a ekigofied wpoegidion rﬁr@sguﬁeﬁaﬁf@db@o%’@@t in whishathee®onerpormiston ivf t he

chamber 545 o%eé‘?r?rBQ@n B%géc{e‘?&{wﬁrzéd;t?%\ééﬁ’PéE@% t{:)(?ts e;ztréntdgg Eku'hért. portion, to

urge the m)veale pi's travel S|t|on inits
retracted position. TheactuatorsA9 arerilustratedie retessted ppSI?acgjuneFigL;reTZhe actuators

10 provided for drivigg %gﬂﬁatS a%)ln & R s a@@ﬂﬁhﬂhg j%(%es %ﬁg@ﬁﬁd

di sposition in pairs in e respec I've ‘casl ng of the
device 1 may beraﬁglt rFemth;r sy exhchrcastgobh comprisdd svahydragereorinectors As
can be seen ag B |gure 2, the notched rods 6 and 36 are screwed at one
end into a re Sé pFV% recess 56 provided in a rod which extends the respective
noveabl e ppston 53, tdwee meaimhae@b&tmeﬁeaalén‘ ambadbmtjtepmesgﬁeactmaéawt 10

driving the ro ng fromthe first side o ndthe
Toveabl e pi st I 8478 PONAS G1eE AT G 5 2807 YIaRi e HPRBPEICD 52 285 of ¢ he
second si de ofgxtteheecnrp@g|f@1 Whére it is at end of trévelt he casing 50 of the fourth side
of the manifold 3, actuator is linked via the rod exten%l ng its

nmoveabl e piston to th er% eB CAMIECHP Xt BRRIRES 80O IHPTPETEE IQP§eSHE t he
mani fol d 3, apfo bhecbRd bBrMoAdrURE ehambed 501K8d sekand PertibAheMY SfpR¥E@Hds its

moveabl e piston to the rod 36 which extends fromthe second side of the
mani fol d 35 the first portion, to urge the moveable piston 53 to the other end of travel
position, in its retracted position.

As can also be seen in Figure 2, the actuators 10 provided for driving
the clamping plates 4 and 34 are in superposed disposition in pairs in the
respective casing 50.

20 Thus, the bulk of the device 1 may be extremely reduced on account
of this arrangement.

As can be seen again in Figure 2, the notched rods 6 and 36 are
screwed at one end into a respective recess 56 provided in a rod which extends
the respective moveable piston 53, the moveable piston 53 of the bottom

25 actuator 10 driving the rod 6 extending from the first side of the manifold 3, and
the moveable piston 53 of the top actuator 10 driving the notched rod 36 of the
second side of the manifold 3.

In the casing 50 of the fourth side of the manifold 3, the top actuator

is linked via the rod extending its moveable piston to the rod 6 which extends
30 from the first side of the manifold 3, and the bottom actuator is linked via the rod
which extends its moveable piston to the rod 36 which extends from the second

side of the manifold 3.



As is particularly visible in Figure 1, on the first and second sides of the
mani fold 3 providing fluid connection and nechani cal connection where filter
cassettes 2 and the dummy cassette 26 are respectively disposed, the
respective notched rods 6 and 36 are diagenally oppositely di sposed. 5Each
notched rod 6 and 36 has notches 30 regularly spaced over its |ength.

The length of the notches depends on the type of filter cassettes 2 used and

the spacing of those nofsGhe ﬁcdﬂeﬁ?ﬁ\ﬂgﬁe% Ft@ﬁew @M%e(ﬁfsttama é@@Mﬁ@Qid@s@fSton 53
in the body 54 of the actuator type and nunber of | ter

10cassettes 2thegnaniénd Bisoddine ééld’cﬁ‘onaé@t&n@m raechanigal @%{H}‘?Cf'w w@erecfg@g ette 2
can al | ow. cassettes 2 NEnE ! ATPHREMR! @éﬁs%tté agd; 34 r£8f |é;§)§eleoqﬁ first

t hrough holes 31 provided to receive t resp ectlve ho dln guiding rods 5
and 35. The creapgriing pitehassrods grandP ar@rchmﬂa&bﬁmqsﬁéwtdm%@@ond t hr ough

15hol es 325 n di agongt déo%g‘fb?&%%%p@ 488 hbs %ﬁtcﬂ@ﬁ 38&8%&@#@3%&%%25? the

respective notched ro scrib the rods
5, 6 and 8 antng®). 36 and 38 that respectively extend fromthe first side and

from the second si de gl LhanTaREAlHnde HdLRES TRIGOGL: biigthSibolnoshs. the

rods of the first side bel onger secon Side.

In a first steped ahetmsepaalngsbhﬂhbsembtehés IdEQendmsmmet’eaveI on‘.)l‘net mneveamis 5, on
the first side, oVi ui d,,connecti.on hani cal
connecti on anB'S?%%g & éh% h88¥igﬁ1ﬂ;% g % % chh”}e tép%ea‘é‘é}n'a”% ecf ftef he

mani fol d 30 2bbxyettag 2t ang o3t ¥R, ddghes bEsEAPeisyien chatngichdiliel ehssetté Andn 34 are in
their storage ﬁonfi guration, that is to say that the respective nounting neans
9, 39 are in PfY%inty to the manifold 3 and the plates 4 and 34 are

respectively horizontale élamp@grpimes 4urdes4 theh t@ﬁmﬁomefursuwmgﬁ Rges 0ds 8 and
e P IF el e T S B3 e SRR BTl "
towards t he respect i vihe2hHinBRRt Ratd8 £8Ad 33 fafthdMtBriEREGh @oh@UsrodgRnNd 38,
15 holes 32 in diagonally opposite disposition and provided to receive the
respective notched rods 6 and 36.
In the example described, the rods 5, 6 and 8 and 35, 36 and 38 that
respectively extend from the first side and from the second side of the manifold
3 differ moreover in their lengths, the rods of the first side being longer than the
20 rods of the second side.
In a first step, the user installs the filter cassettes 2 on the rods 5, on
the first side of the manifold 3 providing fluid connection and mechanical
connection and installs the dummy cassette 26 on the second side of the
manifold 3.
25 During this step, the respective clamping plates 4 and 34 are in their
storage configuration, that is to say that the respective mounting means 9, 39
are in proximity to the manifold 3 and the plates 4 and 34 are respectively
horizontal to be moved under the respective supporting rods 8 and 38.
Once the set of filter cassettes 2 and the dummy cassette 26 have
30 been installed, the respective clamping plates 4 and 34 are moved by sliding

towards the respective abutments 29 and 33 of the respective rods 8 and 38,



14 then each clanping plate 4, 34 is raised parallel to and facing the bearing
surface 22, 23 to bring it into its working configuration. The
clanping plates 4 and 34 are then in their starting position in which they are
respectively away fromthe set of filter1gassettes 2 and away 5 fromthe dummy
cassette 26. Next, the clanping plate 4 is noved by sliding of the
nmounti ng neans 9 on each of the rods 8 until it is in non-clanping abutnent
agai nst the fiddebadperidity Pl d45id F@ﬁsédibaﬂmﬁ td BRMNTAER rfﬁé"a‘e@hﬁlg

The clanmping plate is thus in an internediate position in ichits

10pri nci pal i AY@3GPad2. 23rtp REBY At dis gyarkiRg eanfigyrafioit ment agai nst the filter
cassette 2. |n paral lflo bR QBRSNS AL aid iich HONER ik IdbABn of the
mounting means 39 on the rods 38 to an internedi ate position of that clanping
pl ate 34 in wwhigh theyiase iraspestively amslyrfeerasoe @@hpf &ier erssettere 2cANthgwansset t e
26. n,ﬁ,]l']'!fl t, each actuator 10 has its respective
noveabl e p| st gﬁmltggétu %eésgﬁ% gﬁded posi tion. The | ocki ng nenbers 7
and 37 are then nountNzktothet hiemping ipége 30 isinaadely i sidingnefditet exqunorg m ty to

t he respectiv i [ . ively to
t he set of f| eceéb ggés@g {He @garfr?la@{g ﬂm%ﬁ't i ’5:‘?95%'3&[5 E%Z . t%SEii'ﬁaeiagﬁﬁgﬁéi ng
nmenbers 7 andfilBatr daavettdhﬂwa‘tcsrthecﬂﬁrtfaas‘sﬁrbmtthe magufolldh?e splits creating sufficient
spacing for each rin 37.ta be m)ug,lbjed on t he 8 ectl y.e r.od .6 %6 at the

| ocation of a notch gr(?e %1' H‘pWa?vB'a&e 'S ?dBr‘r’] A & 8§§ P 1 éMPé‘%m Tn pl ace
at the | ocati prngpaltimtatnansiiredte3dd is situated in abutmEﬁtdigdlmkmmmtmabﬁtteTZ. 37 is

thus fastened onto its re |ve rod 36, and t respective anpi ng
bl'ate 4. 34 thus {acdS PRIIEDHERMPIGSHEE T ISR el dp S BekeiBer s 7 37.
The noveabl e piesheBs dIhefrodd8s acinimta@dibie pogtidrhenhal gadping waitds4tmei r

retracted posi These noveabl e pistons 53 thus drive the rods 6, 36, and
30 consequent Mi) %Hb‘sﬂﬁ 8?%§'aﬁ‘p§?ﬂja@ﬂ'$ﬁm pIngt &g SWRBY 7Sl | ocki ng menber s
7, At that instant, each actuator 10 has its respective moveable piston

15 53 in the extended position.

The locking members 7 and 37 are then mounted on the notches 30
situated in immediate proximity to the respective clamping plates 4 and 34, on
the opposite side respectively to the set of filter cassettes 2 and the dummy
cassette 26.

20 These locking members 7 and 37 have the form of a split ring, the
splits creating sufficient spacing for each ring 7, 37 to be mounted on the
respective rod 6, 36 at the location of a notch 30, and have an appropriate
thickness to remain in place at the location of that notch 30.

Each locking member 7, 37 is thus fastened onto its respective rod 8,

25 36, and the respective clamping plate 4, 34 thus faces an abutment respectively
formed by those members 7, 37.

The moveable pistons 53 of the actuators 10 are then urged towards
their retracted position.

These moveable pistons 53 thus drive the rods 6, 36, and

30 consequently the plates 4 and 34 which are locked via the locking members 7,
37 to prevent sliding on those rods, to the clamped positions of the clamping

plates 4 and 34 in which those clamping plates 4 and 34 respectively compress



37 to prevent sliding on those rods, to the clanped positions of the clanping
plates 4 and 34 in which those clanping plates 4 and 34 respectively conpress
15 the set of filter cassettes 2 against the first bearing surface 22 of the
mani fold 3, and the dummy cassette 26 agabnst the second bearing surface 23 of
the manifold 3. In these cl anped positions of the clanping plates 4 and 34,
the 5 noveable pistons 53 of the respective actuators 10 are in an

internedi ate BRf A6k ﬁﬁer%%éétté%@ é@@M‘Q'tﬁé‘fn%%Qar"ﬁbVﬁﬁ*ﬁé'c@ 2B sFmaRifklas, mved
t hrough a shorter travel than predetermned travel relative to its
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of the nanlfohgﬂm?rom\@were there are no real filter cassettes, advantageously
makes it possible to 10 performeven cla of the whol e set of cassettes
on the filtration deJndbese clampeachpesitions gglthﬁ/@wgq@@tﬁydr and t34e the eat ment

per f or ned. moveable JQtoFlgr@SV fttlt?é'a ré?ﬁeoﬂfe fa'cMa%rsC f tw‘?san i q{eafaté he dummy

cassette 26, operatiron I's conguct ed posite §| rect |or®%y urging the
noveabl e pi st cetgackl posiiondsn twiegh eexln efn@teﬁalbtmslstqmmstmsamowedltbrwgh a0 place

the set. of f' bﬁ%erjtlsavgptﬁgﬁttﬁeeﬁreaeﬁﬂqln'éaﬁlgglg@%%ttigﬁ H)Zigsf&qglﬁ&eeqﬂ?c{gﬂroﬁss' on by

separation of respective ocki ng
menbers 7 and 37 areTrhenmnaedadhmmytdmseﬂtaﬁ@ongh@lsatm gidantt@maniéldoved to

t hei r abut nen Sy nd 33 b of he untl ans 9, and .39 .on the
Fospect ve T ods B meaaetrive Hdlibaigret sl Maseite R iR L BRI of o down
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The user may alé cl.ean the devi arti culcgr the manifold 3 and the

set of casset 884 S QUMprove dhg f '%fﬂgf‘eé@?{r%?'ﬁ@ﬁg%m s 2 conpressed. Figure 5

il ui_t r at esha second Wv@&né ﬁgtfoftﬂh@r cfdshéﬂt@é%@ﬁd/dﬁtﬁef&;mm?@a@ﬁg@%!, Iy g
Speakl ng, the sane reference nunbers are used for sim|l ar S hut 1| ncrease
by 100. operatipm, ISeidugied IfRRORRASIE Arertian hvigys e an??l?s?'ﬁéf‘%d in

Figures 1 to 43 tb@ards {helradi@ticdeyositonlod ds! hdldn Sg@r:%l dlé&:eF!hguéc-ﬂ &7 M@APr i ses,
on the first and second sides of the manifold 10 roviding fluid connection

and rrechaﬁ?capa%iﬁﬂﬁ%c@l%ﬁ‘ tf@oaa@@ttteo%fqnd@ércomg%ﬁ%é&ym@p%m Phdbe t he
filtration are&pestildEaRBRCplates 4 and 34, then the locking members 7 and 37 are

removed, then the clamping plates 4 and 34 are moved to their abutments 29
and 33 by sliding of the mounting means 9 and 39 on the respective rods 8 and
38.

20 The user may also clean the device 1 and fold down the respective
plates 4, 34 to put them into their storage configuration.

The user may also clean the device 1, and in particular the manifold
3 and the set of cassettes 2, while leaving that set of cassettes 2 compressed.

Figure 5 illustrates a second embodiment of the filtration device.

25 Generally speaking, the same reference numbers are used for similar
parts but increased by 100.

In contrast with the filtration device 1 illustrated in Figures 1 to 4, the
filtration device 101 illustrated in Figure 5 comprises, on the first and second
sides of the manifold 103 providing fluid connection and mechanical connection,

30 a set of filter cassettes 102 such that the filtration area is increased.

There is thus no longer any dummy cassette in this embodiment.



There is thus no | onger any dunmmy cassette in this enbodinent. 16

The casings 150 conprising the actuators are fastened centrally on the
respective cheeks 114, rather than being offset towards the second side of the
mani fol d 103. The first andésecond sides of the manifold 103 are
thus mrror 5 images of each other. This nmeans that the supporting
rods 108. the hol ding and guiding rods 105 and the notched rods 106 are to be

found on both those fiHeS¢ashiif %@Mpﬁén@@%@écth%rm faleted Q3ntrhiiose rods
having the sane | ength. The putti ngﬁnto | ace of the cassettes 102 and the

cl anpi ng 100p3‘rea"tei36ﬁ%t'Vt3rfé‘ﬁéb?r 134 dabwr thasgbejng offpetitawarizne iagonksideér i bed
earlier. Fi guﬂﬁe ﬁahl\‘dld‘%i‘sat es a third enbodi nent of the filtration device.
General |y speaking, for simlar parts the sane reference nunbers have been
used as for the firstThenbesdianshsecangt sideerefated meyifold0103 are thus mirror n

contrast tg tg.g%qéég&frf%&higﬁe@w ce 101 illustrated in Figure 5. the

15filtration ustrated in Figure 6 conprises a so-called floating
actuat or 210. This Tieiags abatutiteosurpbatinigs radsv Eih| the moidn@dnt rguidisg eeve 260

Fastencd (o {he ! hoe dosi e kb BB GOLA 205 REgyl el Wl fanaggt i on and

mechani cal connect 1 oA tuator nprises
nmounted in theecsdreiar@sZcﬁOhan@ndolpl1@Botm02530dm\,a§/arlgteersematlér\mhto t hat body 252.

The body 252 further iSes gutgentoi %]162 éand %63 @esat?@ a respective
opposite sides of the 88\}5'92 % et né& %31% ?r% f néod"? ator 210
25A not ched r ofer2@6nd mefaﬁfaﬁenw}nb@'oat |hlth1§tsarﬁédvaty®std“escblﬁ§tyeﬂﬁé' of the actuator

210 and |1 nked, by 2, 898915 Fiarde e b PRRTY LS, BRSyain (1ot end. o

Generally speaking, for similar parts the same reference numbers
have been used as for the first embodiment, but increased by 200.

In contrast to the filtration device 101 illustrated in Figure 5, the

15 filtration device 201 illustrated in Figure 6 comprises a so-called floating
actuator 210.

This actuator 210 is moveably mounted in a sleeve 260 fastened to
the third side of the manifold 203 providing fluid connection and mechanical
connection.

20 The actuator 210 comprises a body 252 moveably mounted in the
sleeve 260 and a piston 253 moveable relative to that body 252.

The body 252 further comprises abutments 262 and 263 disposed on
respective opposite sides of the sleeve 260 to determine the travel of that
actuator 210.

25 A notched rod 206 is fastened by a first end to the body 252 of the
actuator 210 and linked by a second end, that is an opposite end to the first
end, to the clamping plate 204 on the first side of the manifold 203.

An additional notched rod 266 is fastened by a first end to the

moveable piston 253 of the actuator and linked by a second end, that is an
30 opposite end to the first end, to the clamping plate 234 on the second side of
the manifold 203.



An additional notched rod 266 is fastened by a first end to the noveabl e

pi ston 253 of the actuator and |inked by a second end, that is an 30opposite
end to the first end, to the clanping plate 234 on the second side of the
mani fold 203. 17 In this casef7the body 252 drives the notched rod
206 which drives the clamping plate 204 to its clanped position in which it
conpresses the set of filter cassettes 202 against the first bearing surface

222 of the manifold aﬂ?mlsadaeetm% BBy R @r.\mssmemo%’cﬁéd%uw% &/h.@h%meél onal

not ched rod 266 which drives 5the clanping plate 234 to its clanped position
in which it c8fravpey riae 294tto i Ciqnﬂﬁﬂp%%t@éﬂtwmlbwfﬁeﬁsﬁ@% theneet $&cond

bearing surfaggs2&sefed D62 %an%ngéon Ppearing surface 5p Ef‘tﬁ}]eﬁféﬁ%lg SC“ bed, a

single actuator 210 is represente SI de of mani

providing fl uigd mﬁwm@wa% Pigtan E@CWmﬁdm ad@h@l@iﬂb@hed 190 A6xWhighidaiNes not
| | ustr at h
of e ohi gy HRECbbIoHA @A HETARHER bRl Bfcl BLORpEB AlHANaSE on Bac

and nechani cafilteraaseettascoi?2 dgairst tHd seaphé bearng surfaseret df thausanifnleé@03. t he
fluidic part of the WR‘EHJ Qxaqwﬂlg dgg(l‘,rﬁ)te@l' ?lsﬁ@?e %&t&&hrﬁfﬁi?ﬁ'ép%@%ﬂegffonjﬂ?@l astics

mat eri al ; ani ca e mani plrastics

mat eri al rat hévirdt kale of tlse ananhitedd ZSISeerqwdlng fluid connectionhendrembamania and
fluidic parts _of the nmanifold are of plastics material for exanple of

pol ysul f one (E@U’}eCSPn ‘of pol yoxynet hyl ene (ROM; 20- only one clanmping plate is
provi ded; 10 I levariahtiadtonusetd, die Hiodties dedc®tomprisesf araactaxtoent in

R Y R T R LA
fluid connection and mechanical connection.

In still other variants not illustrated:

- the fluidic part of the manifold is of stainless steel rather than of

15  plastics material;

- the mechanical part of the manifold is of plastics material rather
than of stainless steel;

- the mechanical and fluidic parts of the manifold are of plastics
material, for example of polysulfone (PSU) or of polyoxymethylene (POM);

20 - only one clamping plate is provided,;

- the actuator body or bodies is or are of an extent in terms of length
which does not superpose over the extent of the manifold in terms of thickness,
for example by being fastened to the manifold by one end;

- the hydraulic actuators are replaced by single or double acting

25 pneumatic actuators, or are of a nature other than fluidic, for example electrical;

- the filter cassettes do not comprise lugs but are provided with
several additional recesses, and these cassettes are for example of Pellicon®
type, available from the Millipore company;

- the clamping plate is removable rather than being linked to the

30  supporting rod by a mounting means mounted on that supporting rod;



the hydraulic actuators are replaced by single or double acting 25pneumati c
actuators, or are of a nature other than fluidic, for exanple electrical;

the filter cassettes do not conprise lugs but are provided with several
additional recesses, and these cassettes1@are for exanple of Pellicon(r) type,
avai lable fromthe MII1ipore conmpany; the clanping plate is renovable rather
than being linked to the 30 supporting rod by a nounting neans nounted on that

supporting rod; 18 _t e FRpifbialid fbrnddOByTRISIdMYG PRhEH then 3t MSENikIRG ik
machining, with its flowinlets, flow outlets, conduits, ‘cassette feed ports,
cassette filtHaflewridlgts foworidists. saeruitassaasele feadkperit. €apatie Mirplerreldinei ng

formed by inj BGFté,FéhdrHé%Qét&Qﬁetentate retuFlne p%rtsuﬁé'!ﬁg fdrhictia)yliQBcHRVInERINgSES tWwo

filtrate flow outlet ports, one on t ppef face and the other on the | ower
face, and the case ari $hafjitigiien gevichaseadwe ifiittatatflowoentiegroper ere serthes as a

drain, onky i Edin f.. et.t e

di sposed o% apw?%r;fggéShgﬁr&h%%g&?itrfegltgwgﬁ?seég%&r@%s%?gs&gp (‘g?ﬁ% (#atﬁ;éft@d

provi di ng fl ufifratooutet podhsemds peattiaincal connection; 10- it is not tangenti al

filtration that is carrj ut_ f . qmzf dg e j i or whi ch

a set of at |east one ggggte Ctjtéo% §<%Cﬁlg'ﬁétypeSF'{sm?h%steh((f, Q%véﬁ %éa%'?&etég%%nthe

M 1| ipore condespgsedon at kasvomeabf thelfirstatndosecbiod sides of thee wahifadl patvidieast one

cassette is u of MAGNUSO type,.available fromthe MIIipore conpany. 15In
g M EEnEL

e. .
still another "V Clogﬂ?CtWBta CEREY r eat ment i nstal | ation conpri ses
several fidtrati on deviitdesotiangestial filratiorathay g sshiichowtmet fupeamppretbadt he set of

filter cassettes on at |east one side of the manifold praoviding fluid

Connect | on' oFGARRtPIIPF APIcEHE Gt PLat et Pae tase o ebBehy Yt sttt several
mani fol ds at thglableofromnhensllipne uidael sor dibe sralaBpstival foewhicAGUsdtefseal i ng
20means at each junction between two rrg;[rll\hjoéds, at the locatjion of the grooves
formed ar ound'837b988| (ASEELE dhyped BUVAANIS® type, availaple fr%mttlt?ﬁsmg'!i?é? ble to

adapt the filtpapheyy surface very sinply to neet the needs of that treatnent
install ation. It should be noted nore qenerally t hat the

i nvention1®s not i nilfedtik @notief harephmat edugfeied. B aaimeripinstdiatien.
comprises several filtration devices as described above which are superposed,
the set of filter cassettes on at least one side of the manifold providing fluid
connection for each filtration device. It is thus necessary to connect several
manifolds at the flow inlets and outlets. These assemblies require sealing

20 means at each junction between two manifolds, at the location of the grooves
formed around those inlets and/or outlets.
It is thus possible to adapt the filtration surface very simply to meet
the needs of that treatment installation.
It should be noted more generally that the invention is not limited to

25 the examples described and represented.



19 CLAI M5 1. A device for filtration wth a set of |east one filter
cassette (2 ; 102 ; 202) conprising: 5- a manifold (3 ; 103203) providing
fluid connection and nechani cal connection conprising at |east one flow inlet
(18) for a fluid to treat (18), at |east1one flow outlet (19) for a treated
fluid (19) and a network for conveying said fluid to treat and said treated
fluid, said manifold (3 ; 103 ; 203) having a bearing surface (22 ; 222) for a
said filter cassette (2 ; 102 ; 202), gPaisough which bearing surface (22 ;
222) energe cassette feed ports and cassetfte return ports comrunicating with
sai d conveying network, which cassette feed ports and cassette return ports

are configured to Corﬁ‘T‘And_ié‘xﬁé Y"thtrlatu&ﬁ)ﬂ/ﬁh“ats%t B#I%asljcﬁwe et cheyeied %' Rod-said

filter cassette (2; 102 ; earl ng agal nst sa beari ng surface (22 222),
15- a cl anpi ngog)c;qr@or(smg 34 204 234), and - means for driving and

gui di ng sakd cl anpi ng 04, 4%/) t gl e said
beari ng su&rsface (22 ; %Zgiﬁquhﬁl areof%or 20§§ rd&?{@e ﬂ'd og?a roté GbH%6 ; 106 ;
206. 266) whi mcbamieaidmnbetummmlsmgmmasiIocme(ft@w infed 31 &(Teoaéjmcﬂ todtedt cl anpi ng

plate (4, 34 '(182;855 |e?a%g)£n8'}gagg%uﬁ‘ét 1%?%n§q?ea(t%§ﬂﬁ%tg@§oe{nd(& 6kOpor  Whi ch i's

provided wth novea erelatlveto
sai d body (52c@b&yingwsdic fuiddu d@al endreaiddreatd&Bflyid 288y rrimm‘olair(SemtO@nc@d yposi tion

moved thr ough AVDF ke S Rulter Brere sy R sa e Tl Bk e o iRl e PPen by
virtue of 1@hi ¢hotidtre vﬂilmagngalsalﬁecé 422 3422) 24Merg@3égssefle foad porst andil ng
fromsaid set of at

position in which, sai 4 s awa

Poast one i1 CersetBotaulie poBs | Cppuncaly Vélﬁﬂ i aRitn e o8 SEn WSt ch”sai d
Pl ?te (4, 34 cagdfte 284 )ports @pcaehedernd pgﬂm@s:sr&ﬁg@gddoi:gtgnﬂfm@nel east one
ilter cassette ( ai nst said nmani ;

char act eri zed™th CPH%W“%QﬂM%o@ f?'%fd in25991d fikerCasp ety ( :é 1@ %OWF'B%d 30 (3;
103; 203); Sab@aﬁ@t@%ﬁ@b@arl@@ﬁacé@z 22H3) carries sald rod (6, 36; 106; 206,

266); and said actuator (10 ; 210), sai d rod 6, 36 ; 106 ; 206, 266) and said
clanpi ng pPate (4, 34 @ Jampingplgte 4. S4HH; gedleanduch that said actuator (10 :

20 210) drives said cl E?"f'i%ln'égfol@'d%"mtg(éhd éf}uduréoé’aud?c?é}%puﬁgaplei@'(q Es@d 2(051 36 ;
106; 206, 266) to its clanped posifion in h sai d nbveab menb (53 ;

253) is in an2phtraAtiitaned fasingsaie Bepiy $Lirf‘§%¢e|(212vxﬁ22:)htf§élatﬁ Wﬂv@@lbb’@trrerrber
(53 ; 253) hafegggéfﬁ&'réohg;o%gh 1@65%Et $86) tvUr?r&‘?laxtEZH&éAbét@\}e@n%ra?cﬂﬁtaﬁﬁ‘&Hgﬁd travel

relative to i ext ended posi t device accord fo claim
1, characteri 268d;i203) lrad said d:lamldng dlate6(4, 3K06204,20%}) 286 pyaatdlesst dnel anpi ng

021,281 gl 4200\ Gt b bt shampgaie (£ 54
266). 103. A aeyj meveaiﬂ@rrejamga toosathdody (52 aQﬁ% Whanhdm2yeatteumsentteri(28d i n t hat
253) has an extended position and a retracted position in which said moveable
member (53 ; 253) has been moved through a predetermined travel relative to
its extended position, by virtue of which the clamping plate (4, 34 ; 204, 234)
25 has a starting position in which said plate (4, 34 ; 204, 234) is away from said
set of at least one filter cassette (2 ; 102 ; 202) and a clamped position in which
said plate (4, 34 ; 204, 234) is approached and compresses said set of at least
one filter cassette (2 ; 102 ; 202) against said manifold (3 ; 103 ; 203);
characterized in that said body (52 ; 252) is carried by said manifold
30 (3103 ; 203); said moveable member (53 ; 253) carries said rod (6, 36 ; 106 ;
206, 266); and said actuator(10 ; 210), said rod (6, 36 ; 106 ; 206, 266) and said

clamping plate (4, 34 ; 204, 234) are configured such that said actuator (10 ;



it conprises two said actuators (10 ; 210) and two said rods (6, 36 106 ; 206,
266), said rods (6, 36 ; 106 ; 206, 266) being received by said clanping plate
(4, 34 ; 204, 234) in two diagonally opposite zones of that clanping plate (4,
34 ; 204, 234). 154. A device according po any one of clains 1 to 3,
characterized in that the body (52 ; 252) of said actuator (10; 210) is
directly fastened to said manifold (3 ; 103 ; 203). 5. A device

according to_ any) ms%fa.o%@haﬁgqmét@ 4, 3@w4aQB¢)r\ha@Q.dlredt(®a36 sfiedt Jogni fol d (3
; 103) conpri ses two bearing surfaces (22, 23) arranged on 20 respective

opposi te si degooktogts @amaed Pesiton B whish3pid mpeabiomembepi(vy PR 23, 34)
each facing a;f&arefib teyResd PBQU&#‘H @ﬁ@h(s%% n%@%abl@'h‘f]erﬁ@érdw@' é}z@@éﬂ%eﬁean?

conprise at |east one sald actuator (10) and east one said ro

106) for novi mMyveddhrosighda @h@ﬁﬁ?f tﬁ@qujltmreseuu, prggdgtermined travel relativg toaitglevi ce
accordi ng o] aims 1 to 3, characterized in 25that said body (252)
of said ac uateg‘\ré“%%?é't.'@ novably nounted in a sleeve (260) fixed to said

mani fol d (203). 2. A device Acdedingetoadaior di nigaractedted m Bat shar ect @i zed i n

that said_ menbgolel 20%) H68TRL 358 IR RERIL004oM | 3684520 RRMIT anged on

respective opposite’si Sard mani t'Wo anpl ates
(204, 234) eashctBhat aesichgampmesplett (4 S4hexdi 12§45 nah heese(X2Zely 2RB}tionethe

cl anpi ng nmeans, conpr id actuator (210), at |east one said
rod (206) Iinﬁ@&g{%d g §T34 h@v@%sgé ‘clanping plates (204), at |east one
addi tionaliorod (266) ¥ eadiagedoedingen ond bf siaints ey A Zhajactdrizeaiidtiaet uat or
(210) and the _other. of the two said a n ates (234 ai d additional rod
(266) bei ng ARPTBHSEy e PR ERrcuy0 S At by Sa9yoants. £ heletbng end
that is an oppes) tgidedds (8 36ha0bi: LS, mmbem@rréyeuwj b%sauetchaempm pItafBE'4IV\D sal d

cl anpi ng pl at 234 VIC accord

characteri zed%f‘n(zloﬁa%“q’@df‘dWPcfgaqo@a é@pp‘iﬁ@ 20 %?6 ftﬁ%‘ﬁla'@BWﬁrm%t@s(“ 3f)l ur aI i ty
of notches (3@paoysy its |ength. 9. A device according to claim
8, characterized inthat it conprises a nenber (7, 37) for |ocking said

cl ampi ng pPate (4, 34 A device 2889rdipwtle V& Af ‘1'6(‘@0? tef3, ﬁﬁ@CF%@e@Gn 36:

106: 206, 266) that the body (5210257 é*es\éﬁd?%ct%fb?r%n91©)0|sad1bécﬁ>ﬂ?as‘?énéa| @Riddql to 9.
characterized in that 1t cogg)al ses at east one rod (5, , 105) for holding

and gui di ng s#agifeldt(3efl0at 2Pdast one filter cassette (2 ; 102 : 202) which is
carried by said manifoldyd 3 aaac;:,gl?tl i) ard he W caiin € 16 95 Fr At Q2R idthak €ast one

aperture (31) forned I n sai
said manifold (3 ; 103) comprises two bearing surfaces (22, 23) arranged on

20  respective opposite sides of said manifold (3 ; 103), and two clamping plates (4,
34) each facing a respective bearing surface (22, 23), and said clamping means
comprise at least one said actuator (10) and at least one said rod (6, 36 ; 108)
for moving each said clamping plate (4, 34).

6. A device according to any one of claims 1 to 3, characterized in

25 that said body (252) of said actuator (210) is movably mounted in a sleeve (260)
fixed to said manifold (203).

7. A device according to claim 8, characterized in that said manifold
(203) comprises two bearing surfaces (222, 223) arranged on respective
opposite sides of said manifold (203), and two clamping plates (204, 234) each

30 facing a respective bearing surface (222, 223), the clamping means comprise at
least one said actuator (210), at least one said rod (206) linked to one of the two

said clamping plates (204), at least one additional rod (266) extending between



15cl anping plate (4. 34 ; 204, 234). 11. A device according to any
one of clains 1 to 10, characterized in that said device conprises at | east
one rod (8, 38 ; 108) for supporting said clanping plate (4. 34 ; 204. 234)
which is carried by said manifold (3 ; 108 ; 203). 2012. A device according to
claim1l, characterized in that it conprises neans (9, 39) for nounting said
clanmping plate (4, 34) on said supporting rod (8, 38 ; 108) conprising a slide

and a hinge, led\fdcrow%@yf om.@@cﬁ@m Qh@mmaobmbfeo{ fhe b sa.a%mp?.%) IS
slidingly noveabl e t he sup Ort;?&g 08) and has ‘a worKking

configuration plaﬁﬁsv\ﬁi%h Satd @%d'i*%ﬂaé&ﬁ éPP'é‘Q Qab"eéhw ﬁéﬁtr@dws%ﬁ'@l begari ng

surface (22 2279 ?El &/éts@&&ﬂj @W{Hagléréﬂ b;?ﬁbs'it@ MRitS khd first &nd, dbASRgdpun and
clear of said rod :

other of the two sald Clamplng plates (234).

5 8. A device according to any one of claims 1 to 7, characterized in
that said rod (6, 36 ; 106 ; 206, 266) comprises a plurality of notches (30) over
its length.

9. A device according to claim 8, characterized in that it comprises a

member (7, 37) for locking said clamping plate (4, 34 ; 204, 234) onto a notch
10  (30) of said rod (6, 36 ; 106 ; 206, 266).

10. A device according to any one of claims 1 to 9, characterized in
that it comprises at least one rod (5, 35 ; 105) for holding and guiding said set of
at least one filter cassette (2 ; 102 ; 202) which is carried by said manifold (3 ;
103 ; 203) and which extends through at least one aperture (31) formed in said

15  clamping plate (4, 34 ; 204, 234).

11. A device according to any one of claims 1 to 10, characterized in
that said device comprises at least one rod (8, 38; 108) for supporting said
clamping plate (4, 34 ; 204, 234) which is carried by said manifold (3 ; 103 ;
203).

20 12. A device according to claim 11, characterized in that it comprises
means (9, 39) for mounting said clamping plate (4, 34) on said supporting rod
(8, 38 ; 108) comprising a slide and a hinge, by virtue of which said clamping
plate (4, 34 ; 204, 234) is slidingly moveable along the supporting rod (8, 38 ;
108) and has a working configuration in which it is raised parallel to and facing

25 said bearing surface (22 ; 222) and a stored configuration in which it is folded
down and clear of said rod (6, 36 ; 106 ; 206, 266).





