1 FILTRATI ON SYSTEM AND ASSEMBLY THEREOF FI ELD OF THE DI SCLOSED SUBJECT
MATTER The present disclosed subject matter relates to filtration
syst ens amo 20teaistolassenbly. More particularly the discl esedLmubpmoes7 matt er
is concerned with such filtration systens offering high accessibility for
servicing thereof. 5The present disclosed subject matter further relates to
articulation of filter units to such filer systems. The di scl osed
subject matter is further concerned, according to another aspect thereof,
with and articul ati on nechanisns for screw coupling a tubular elenent to
di fferent bodies. 10 BACKGROUND OF THE DI SCLOSED SUBJECT MATTER Any
filtration systens ,however in particular those treating significant |arge
vol unes of liquid and those treating |iquids of particular high |evel of
contam nation (e.g. sewage, industrial waste, etc.), must undergo
periodi cal servicing. For exanple, ballast water taken into a ballast tank
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FIELD OF THE DISCLOSED SUBJECT MATTER

The present disclosed subject matter relates to filtration systems and their
assembly. More particularly the disclosed subject matter is concerned with such
filtration systems offering high accessibility for servicing thereof.

5 The present disclosed subject matter further relates to articulation of filter units
to such filer systems. .

The disclosed subject matter is further concerned, according to another aspect

thereof, with and articulation mechanisms for screw coupling a tubular element to

different bodies.

10 BACKGROUND OF THE DISCLOSED SUBJECT MATTER

Any filtration systems ,however in particular those treating significant large
volumes of liquid and those treating liquids of particular high level of contamination
(e.g. sewage, industrial waste, etc.), must undergo periodical servicing.

For example, ballast water taken into a ballast tank from one body of water and

15 discharged in another body of water can introduce invasive species of aquatic life. The .
taking in of water from ballast tanks has been responsible for the introduction of species
that cause environmental and economic dainage. Thus many countries have already

implemented ballast water management procedures for vessels entering or trading



- 2 - within their waters. Anong others, theses procedures require
filtration of the ballast water as it punped into the ballast tank.

Thus, thewewr/®ineed to provide filtration systens conPCHarmd1/bz057 eadily
avai | abl e and easy servicing, also at confined space and systens having
restricted access 5 thereto. Servicing of a flirtation system -
requires attendi ng the one or nore filtér units received therein. Thus, for
easy and yet seal ed-type coupling between a filter unit there is need for
sui tabl e cmmﬁcthedrnwanersamgm’%nbthbel Wieess prioecdunes w@ruin® figtrdtiont i tharhatlgstand
the filter housing. gne su arrangenent is disclosed in US Pat ent
Appllcatloﬂmﬁﬁasﬁdﬁﬁﬁﬁ a liquid filtering device,

particul arly forpjgringat {09 ﬂ!%ﬁefo bfb'iftl&e' IrAddt RS s RV bshfgréd TOUSéRAyW th
an inlet port and an outlet port; a core nember central |y nounted mnghln

t he housi ngvailabjerandiensy ®tvicng, ahs0i atlconfimbdtspasesmil sasterab bavmgtestriotayl agsessci at ed
with a mal etﬁscrew-thread for nmounting the core nenber to the housing next
15 to and ¥"Bnmuni cation with the inlet port; a discs-type filter menber

supported by th%eﬁ% B?Htﬂiftaﬁ&l J}Wetm Yejuaes htteninid thel MO drh@ofefiRdr st
enters the filter inara direction, and is discharged through

t he outl et rgseived tlmﬂanlw, fosreasy ahdr yeh gealeds tvips seuplinig| besveen) aBlerrigitfther
cycl es; I U gg?rassus eb% & nieh 5' d daI{gOmteEtebe? L& tﬂ?@ﬁee br %8{6?#11'1:6%'1,@8 %uﬂh%t on

and a di sp a%eg cou Fon- and’a agai nst the
filter menpger Rusidge ot her axi aI si de thereof characteri zed in that t he
nmounti ng of the core nenber conprises a female screwthreaded split ring

mat chi ndt he rral()éle?fé?téwﬁt%ﬁ@ﬁﬂt is glisgloged iy Ea Pafeng SpplsaiontNe HE7/0R244
trough enC(B 199 héﬁlﬂ Zﬁ)&h{%rd& ; ggartfl&?fﬁ Wof“% a‘?igﬂt Qla@?uﬁfs{éﬁatlérﬁe

arrangerrent g su on t di ng toget her it-ring 1s
attracted 'rcompndﬁg tahhamﬁimgtm]mtanrih}eg pan chntl hnso ket lperip AEDreS ﬁiefn-bbl‘ gbrttmﬂigd

agai nst the cone-sh of the. trough. SU R ‘P’FHE [aDESCLOSED
SUBJECT MaTERteacwHhi %@Vf S@gf?%rlsgs%p@cfmeoma %ﬂé%rs anyASWMERL 08y bj ect
mat ter thepgobiediwigh 2388k éeréthMe@a FRMSMHE PRECIIP Medivas 1tk Hdlisihd kext

housi ng, accommodating a filtration assenbly secured within the housing and
ext endi ng besweiarcommes@Etion with thawlétlpsprtdadrsbetypsc'llwomenﬂmdswpbrttd bytd fluid
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radial direction, and is discharged through the outlet port, and vice-versa during
reversed, filter flushing flow cycles; a.piston assembly mounted to the core member
comprising a piston and a displaceable member coupled to thé piston and abutting

20 against the filter member at the other axial side thereof; characterized in that the
mounting of the core member comprises a female screw-threaded split ring matching
the male screw-thread; and a circular convergent cone shaped trough encompassing the
split ring and fixedly mounted to housing, the arrangement being such that upon
threading together, the split-ring is attracted towards the abutment ring and thus

25 becomes self-tightened against the cone-shaped wall of the trough.

SUMMARY OF THE DISCLOSED SUBJECT MATTER

According to a first aspect of the present disclosed subject matter there is
disclosed a filtration system comprising a tank-like housing, accommodating a filtration
assembly secured within the housing and extending between a respective raw fluid inlet

30 port and a filtered fluid outlet port; said filtration assembly comprising one or more
filter units secured over a main pipe disposed within the housing and configured

" between a fixed, operative position, and a manipulating position; said housing



between a fixed, operative position, and a mani pul ating position; said

housing - 3 - configured with at |east one re-seal abl e opening on a side
wal | t herwof2p1zdst@agh which the filter units are servi cedTaL2ovesoos7
mani pul ati ng position. The term servicel/serviced as used herein the

specification and clains in connection with the filter units includes

i ntroduci ng and nounting the filter uni8s on the 5 main pi pe, renoval of
the filter units and their mai ntenance e.g. cleaning, replacing of parts,
etc. Ebnfighréd wwth paidast dreogepaalable dpehing ani osids yeilghereafh tlegogndhichom t he

raw fluid inlet port, into confined space within the main pipe, filtered
t hrough t h&"% éerblP“?r%rFée‘fVi“ieaéF&’ﬁﬁ?W% ERMW PRy ough the filtered fluid

outlet port. ACqREdicAS {Pvide/Shriied QR usddCUEERE thel Qp&fiddtigHT Ald @it Uihd 1 ow
path through the filtrati on systemextends fromthe raw fluid inlet port,

into a spacenction withtlee hilserginatg indlydes éntendueing endmauneng e fdter poiteor thet er
units into a.confined. s i. £ hi n. mai ipe. and out through the. filtered
Pt a out | ap e FeovaPSRe i ke Bid w8 iinBRinct e (B b it mg”ae
a top portipafs @fc.t he housing, at |east about a |ongitudinal axis thereof,
and optionally is rotatable about said 15 longitudinal axis to facilitate
access to al |t iéuid flopepathy Hireushibe filteationsystpa eaicxtepd fom tegayrluid mlett

| east one I i i de: T i i pe
ot nes. anTOR B g CRERH HaG widlR i BEirtRbL, RGEERRoneh the ond HEmBR: . D
external spaite ad bhi thrélph theuHtengl fuidyodtlet pughAsedrdinki tot e diffendnt Sreveber ei n a
bottom portion of .sajd main pipe is sealjngly yet detachably secured to a
recei vi n§ soniiBrationlyd Howe pﬁ%@{%@h then GO, HRERORTEA TR, ErTantuide  he
mai n pi pe r f; j : i ' BeudiRi n
pipe is rrarllllﬁgﬁ}%(g[illgt.grg §HA€e %’tﬁgi %gihghﬁ?%?lﬁé%ﬁﬁ%%ggg?girl\,ﬁ{dog?gghabI y

securi ng t letoatconfingl spred withinofaif pipeeandumit tlsoughctbe fidtered ftuad auteapoitcul ar

bt pei s cont i qurida P BRF 4 “BHEPYBN G UL BTN AP PSR oflgREudi nal
axi s througuafs R eRkUbodt a FonbRRIRAAkisOeRbf, the opestRlINGs Astabls abdttseid for
sealing articulation thereto at the operative position.

15 longitudinal axis to facilitate access to all the filter units mounted on the main pipe
through the at least one sealable opening on the side wall thereof.

The main pipe defines an internal confined space being in fluid communication
with an external space within the housing only through said filter units, wherein a
bottom portion of said main pipe is sealingly yet detachably secured to a receiving

20 portion of the housing. The term bottom denotes an end of the main pipe remote from
the opening of the housing through which the main pipe is manipulable.

The main pipe is configured for detachably securing thereto a plurality of filter
units. According to a particular design said filter units radially extend from the main
pipe.

25 ~ The main pipe is configured for axial and rotary displacement about its
longitudinal axis through an opening at a top portion of the housing and is fitted for
séaling articulation thereto at the operative position.

The main pipe is further configured at a top portion thereof for detachably
attaching to a manipulating system for hoisting and rotating same about its longitudinal

30 axis.

The at least one sealable opening on the side wall of the housing is configured

for reopening and closing, however in a sealed fashion, to facilitate servicing the filter



The main pipe is further configured at a top portion thereof for detachably
attaching to a mani pul ating systemfor hoisting and rotating sanme about its
| ongi t udiweal2o8msanps. WO 2012/ 081019PCT/ 1L2011/ 050057 PCA/IE2001D30857 A
closing nmenber is thus configured for re-closing the opening in a seal ed
and pressure tight fashion. Accordjng to a particular exanple, the
filtration systemis used as a ballast"Tiltration systemin a marine

vessel . 51t is appreciated that the filter unit in the follow ngl exanpl es
can be anyunitspd dpsing mesrtiends theslicenfsavsed &g ra-clasingkthefopening én iarsgaled ské, a
filtering screent.éi Shid fine mash of material), a thread-type filter,

pi | e-t ype PEPYETUEHLSFNRe | ike. In addition, conbinations of different

types of filterAbdrdingaar pertiepat ieegmple, heuflitiatiby Jysremi 30used as a balldre
filter units are detachably attached to the main pipe in a sealed fashion
by 10 scr eﬂlllta?@ésﬁéﬁmmfhg]@ﬂ@?"welbayonet-type couplings (the latter being a

particular casepof appredidted {}%Pﬁqeqﬁ’fé?luhﬂ?}he follo 'rfgl&gmpi:eg'ﬂhrgbéﬁn LRed as
any flowable matter,  I.e. gas or [1quid, regar\éﬂ ss IUs purpose, “degree of
cont am nat filgtingdmedia Gheh a3 2 8tack io$ didstihy disks,esfiliérngogcrany(i.ot hifine peashwEt er s.
Hence, herein in the specification and cl ai he termfluid is used_.inits
15 br oadesbaiseialea thread-typefiifes, @H@tmfd‘ﬁ% angh galg?- Ipwéglﬁ@as?%ble%twnéﬁ end

verticall ydifﬁﬁ{nﬁt é@?%@%ﬂer%&it?%ﬁ?ﬁé’%@ﬁe& ied bitedly housjng. Raw fluid denotes a

fluid (gas or o be l'ter and Rinsing fluid denotes a fluid
(gas or |iqui d) Thes étteff aritsrare detagiablyustiiched tohthe fmdib gipeumi & seatedf fastien byng

Some. cadboS PR ERR P UL, PUer et 14 RPBG IR U boits ¢ BpRGUE 1 Senot es
the fluid/ §daw §pobbiiings). after a filtration process, nanely after renoving
particles and contam nating matter. Respective inlet ports and
outl et ports maplweFld indelimsdestananlorbld matier, ae. gFopr bguidpregardlesg &bt ai n
00rL T RSB8P R AU e RS PR b 25
parameters. Hence, herein in the specification and claims the term fluid is used in its
15 broadest sense.
The longitudinal axis of the housing can extend vertically, horizontally or
otherwise inclined.
Raw fluid denotes a fluid (gas or liquid) to be filtered, and Rinsing fluid denotes
a fluid (gas or liquid) used for rinsing/flushing the filter unit or filtering media or other
20 components of the filter assembly. It is noted that in some cases filtered fluid serves as a
rinsing fluid. Filtered fluid denotes the fluid/liquid obtained after a filtration process,
namely after removing particles and contaminating matter.
Respective inlet ports and outlet ports may serve for more than one function. For
example, a certain port may function at one stage as a raw fluid inlet port and at another
25 stage may function as a waste/rinsing outlet port.
The disclosed subject matter, by a further aspect thereof, .is concerned with a
- manipulating device and method for displacing the main pipe within the housing to
facilitate service thereto.
According to one example, the manipulating device comprisés a frame
30 conﬁgured for bearing over an external surface of the tank-like housing, an engaging

unit for coupling to a top portion of the main pipe, and a manipulating mechanism for at

least hoisting and/or rotating the main pipe with respect to the housing.



The di scl osed subject matter, by a further aspect thereof, is concerned
with a mani pul ating device and nethod for displacing the main pipe within

t he housiw@ 20z/f8awP| itate service thereto. Accordi ng toPCHEALENENDE, t he
mani pul ati ng device conprises a franme 30 configured for bearing over an
external surface of the tank-1ike housipg, an engaging unit for coupling to
a top portion of the main pipe, and a mani pul ating mechanismfor at |east
hoi sting and/or rotating the main pipe with respect to the housing. - 5 -
The frame can béhe fiamepeah- bé laetriped-likenteg genBgireion, comprisgignthrechpeanase nor e
support Ieg{s. " Accordi ng to anot her aspect of the present disclosed
subj ect matiPRP"$8Sre is provided an articul ati on mechani smfor screw

coupling a tubuhgor@ingn®ndnotifer tispdceofthe préreflil Biclosed subféct Ghatienghdre ig
particul ar exanple, the articulation mechanismis used for detachably

att achi ng Brovided ¢in ami¢ulatian meehanismpfosescesv goynling & tuylap glement to differgaé or di ng
to a par;i &li&r exanpl e there is provided an articul ati on mechani sm for
screw coupling a tubular element to a body, said tubular el enent conprising

a 10 cylindri cahchedingconhigti@dhratxampleuiki agceadod hescafismi ishud for
externally threaded segnent and an outwar dlty ext endi n(i,; shoul der above said
t hreaded s@¢jamably aitagtung a diltghwmt torg mainmaRse A tSRi2%MPIY-he coupl i ng end:;

sai d body confi - W - gl j F B it . j -havi ng
an i nternal ¢ nr UGl 0 ARG ANRRR el Nrsl M b ARIGRSNARARY
seat porti fmm qereyy ectpling a mulaniatselémemn toha boly.esudd mghulawhdebyt ddmmtsireva

f ast eni t t I t. wwth the bod tajl | i
{ her ebet e EHAEH bakI FPIg Eith fbitoiir0pe G O8PT US4 i b Ehrersd ns
the seat pQIbiAD 1A InPERWARTY %&tehﬁﬁg%ﬁh@lﬂd@ﬁ%b@&awétthl%@éléi‘l Rothens hputger .

According to a particular configuration, the seal support ring acconmodates
a seal i ng suppgrt @Acerervgid ngithio the modpling and;ospidbotheoafigired|vath en axial

mechani sm a.canical tightening ring is provided aver at |east a_conical
Sur face of PRIGTbSTe: Wi A Defferevle B BN ERadHE ool ST Sitng
ring beari pglegPili&ddit ah@aSeattpdQbi bRjedding liffatld Ttond @fe Bfcatifig; Whbtebar
el enent, whereby screw fastening the tubular elenment with the body entails

urging of sdrewdatierdag theitybularelergenti wigh thgdiods entaile serewi eoapling therbetvesent he
R TR L N D T
of the shoulder against said body shoulder.
According to a particular configuration, the seal support ring accommodates a
sealing ring.

20 According to a modification of the articulation mechanism, a conical tightening
ring is provided over at least a conical surface of the positioning segment of the body,
said conical tightening ring bearing against at least a portion of the shoulder of the
tubular element, whereby screw fastening the tubular element with the body entails
urging of the conical tightening ring against the conical surface of the positioning

25 segment, thereby causing the conical tightening ring to expend into a fastened sealed
engagement therebetween

According to an embodiment of the disclosed subject matter, the articulation
mechanism is configured with a locking arrangement to thereby prevent spontaneous
(unintended) unlocking (opening) of the tubular element from the body.

30 By particular example, the positioning segment of the body is configured with

one or more locking slots and a locking ring is configured with at least one locking pin

(projections), the arrangement being such that screw fastening the tubular element with

the body entails locking engagement of the locking pins within said locking slots.



According to an enbodi nent of the disclosed subject matter, the
articulation mechanismis configured with a | ocking arrangenent to thereby
prevent sworbexvsous (uni nt ended) unl ocki ng (openi ng) of PCmaLiabedoas7 el enent
fromthe body. 30By particul ar exanple, the positioning segnent of the body
is configured with one or nore |locking slots and a locking ring is
configured with at | east one | ocking pi'ﬁ'( proj ections), the arrangenent

bei ng such that screw fastening the tubular elenent with the body entails

| ocki ng engageménit holvetdreppeciaiedghatitixs lockinkisivts edndbd @mifigngd oinahs locking6 -

It is however agpreci atfd thatkiithe. | ocki n? sl Qts can he confi %}t%rﬁled gln t he

| ocki ng ri MPEARA TPRETEEDT PeIgkneePIng RYE GOgTIBIISE 0RrtRS POHFPYDS S Phie

posi tioni ngogegment of the body. The one or nore | ocking slots and
the at | east one locking pin are radially 5 disposed. According to yet
an exanpl e, posilhe omieng mergntackingf slotheandoty at degst ionedodneg ein arer mdiadlyki ng

pi ns radi aldlé% groj ecting therethrough and configured for axial displacenent
bet ween an f’regct ed, open position, and a depressed, |ocked position,
arresting the cwd.adidgCnlyePatyx2iplé HRshidRibaEeRERTEMe BI dRORYRE dttbri t
fromrotating. 10 According to yet a |ocking configuration, the positioning
segment of mdie bwHingi Piwsorrpdiglly egrajcting aitheretroueh y and peanifigyregalbr paviali on

body: whor abyreeely EEE R R, bl Ao SEPE ANCE el RiC osRE) bo8laf: o I

axi al pr ograsgingrhetylindecilody af theltermateldroo bald pichenthedy fromabtatingt  axi al
di spl acenent results in generating a_radi.al l%‘bi nwar ds directed corr&)_essi on
15 f or cd0conpondyeording toest & lacking qonfigwration thopestionangieemsehok the bedipisl ar

el enment and f. : et i,f : i N0: i L . ri ses
a cylindri ggﬁﬁéﬁc‘ﬁg%&hr?nngl‘%aéar??i%%g eg \\{/]\ﬁ ﬁgltgr?hg%tﬁ eérhn%ﬁ?&@%h?@é%tdg(ﬁ? ?lglgagpand
one or nor eingpestngvdr dekieaigporeorbed the bbd Iwherebgrscremclantpniag slteckubtlat deae bent

radially inward; a, support ri with, matchin 0 conical shape.to that of
outer coni ¢4df s opey &2 W%ﬁcgm%re%swe Wibe pbufer elcfmeearovgaﬁ%fﬁe@g ein
screw fast gpiingid| hﬁspgéégﬁﬁleﬁtr reSHBTBNEendt iR LB dRAYYinWatR drdctéd! donBiRENI0Rd

state results 1n bending the arced spring teeth into a strai ghtened

posi ti onswierceicompompt €5 ads tofighthe theprouphng betwigen dati albular elamvat dndsbert s an
i nwar d forﬁPe on the | ower cylinder, thus securing cylindrical insert and
rigidly cofi®ted tubular el ement a 25 secured state. BRI EF DESCRI PTI ON OF

THE DRAWNGS  vet a ldiffeefielodkthglRegfigiransh th@pHicsCh osemdatdl] Stchofmainger and
to see how it may be carried out in practice, exanples will now be

descri bed, chyfigwgd gfithramextempl ¢anical ourdacgrapideaneqnr] morevipring rledkenrgmeabers t he
acconpanyi %18{ %Wénnggc’orrlp?es\é@d &Ia}e are bent radially inward; a support ring with matching
20 conical shape to that of outer conical wall is mounted over the external conical surface,
wherein screw fastening the tubular element with the body into a.fully secured state
results in bending the arced spring teeth into a straightened position wherein
compression of the spring teeth radially outward exerts an inward force on the lower
cylinder, thus securing cylindrical insert and rigidly connected tubular element a

25 secured state.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to understand the disclosed subject matter and to see how it may be
carried out in practice, examples will now be described, by way of non-limiting

30 examples only, with reference to the accompanying drawings, in which:
Fig. 1 is an isometric view of a filtration system array according to an example

of the present disclosed subject matter;



Fig. 1 is an isonetric viewof a filtration systemarray according to an

exanpl e of the present disclosed subject matter; -7- Figs. 2A to 2F
are consewotnisstieps of nounting a plurality of filter PORILH10050857TRI N
pi pe of the filtration system Fig. 3 is a close-up visualizing the

main pipe, a filter unit nmounted thereog t hrough an openi ng of the housi ng;
5Fig. 4 is a schematic notion represents of the main pipe within the

housi ng; Fig. 5is a schematic fluid flow schene, of one exanple, of
the filtration Figst 2mta2Eardcomgetwive steppoé swnnting 8 plusléty of didjeevritnen der ;

Figs. 6A to 6G. arge.e les of sealingly securing configurations of the
mai n pi pe & le)?ftgﬁ?’gg%%PpéP{StW’thg housing; OFigs. 7A to 7D are different
exanpl es of seafihd ¥ AW PIiEANEIngUhathANDIFY, o ARerMBID nuptdt Be@on

receiving portion at a top portion of the housing; Fig. 8Ais a
| ongi t udi n#irowghcn apening wif 8w housiagconnecti on between a filter unit and a

filter base in @.partiall ; PRI = I 0 | i
| ongi t udf nal segfg[‘)gﬁ%ﬁls qeélﬁﬁg%%gﬁgrgé%tﬁgfgto%hﬁ IBaelP\Répeen‘b]?lﬁgﬁﬁ }?Ot%élr%gimi t 15
and the filter P& isB sehenidticYluseuweehehdof one examplE] @ thOfltiasion system

| ongi tudi nal sectional view of another exanple of a connection between the
filter unigcegrdingtorthe peasenisliselosed subjnet Maliey engaged state with a

mechani cal tigh i gt-'(ﬁ:kﬂ i : i i i i .
sectional view (i)T tﬁg tmsc 25{%% g%%?lespf’g?eagﬂxglg nsggur?%l %@ﬁ%giagg%uégﬁb%?e;

Fi g. 10A aplpenghbutdbmapbrtiaaifitieniadusingew of anot her exanpl e of the connection

ge'ﬁm\/\gﬁgﬁé 2:| f ![ : é?géseﬁg:{é 73.?8%1[;;3}*{"%%}1? Exa%?pﬁgs (I)fn se%li§§§ tniloaltllnltigg %ggﬁi ?gtiosr{[s%tfe with
the main pipe to a receiving portion at-a top portion of the housing;

Fig. 8A is a longitudinal sectional view of a connection between a filter unit and
a filter base in a partially engaged state;

Fig. 8B is a longitudinal sectional view of the connection between the filter unit

15 and the filter base in a fully secured state;

Fig. 9A is a longitudinal sectional view of another example of a connection
between the filter unit and a filter base in a partially engaged state with a mechanicai
tightening mechanism;

Fig. 9B is a longitudinal sectional view of the mechanism of Fig. 9A in a fully

20 secured state;

Fig. 10A a longitudinal sectional view of another example of the connection
between the filter unit and a filter base in a partially engaged state with a mechanical '
tightening mechanism;

Fig. 10B is a longitudinal sectional view of the mechanism of Fig. 10A in a fully

25 secured state;

Fig. 10C is a plan view of a filter base from the mechanism shown in Fig. 10A;

Fig. 10D is a bottom view of a lock-pin ring from the mechanism shown in Fig.
10A;

Fig. 11A is a longitudinal sectional view of the another example of a connection

30 between the filter unit and a filter base in a partially engaged state with mechanical
tightening mechanism;

Fig. 11B is a sectional view of the mechanism of Fig. 10A in a fully secured

state;



Fig. 10B is a longitudinal sectional view of the nechanismof Fig. 10Ain a
fully 25 secured state; Fig. 10Cis a plan view of a filter base fromthe
mechani srwehowsio19Fi g. 10A; Fig. 10D is a bottom vi ew @CTALtoCESpIM ri ng
from the mechani smshown in Fig. 10A; Fig. 11A is a |ongitudinal
sectional view of the another exanple of a connection 30 between the filter
unit and a filter base in a partially eﬁgaged state with nechani cal

ti ghtening mechanism Fig. 11B is a sectional view of the mechanismof Fig.
10A in a fully Fegur2edis a 18ngitudinal sédtignall@idwi of andtimgionoetitioal beswesni baal

vi ew of angﬁlher .conne ti%n between the filter unit and a filter base in a
partial ly eHgagutengajliter baseinagagtially saeaged states g t udi nal sectional view of
the nmechani sm ofgifi1aB id 2 dgud@infitebtoneeehest 1 Ab&iankhi & Fid3BA & Afuflyde

el evation of a main pipe mani pul ati ng device nounted over a housing of a
filtrati onseystdssiateand Fig. 13B is a top view of Fig. 13A DETAILED
DESCRI PTL ON OF ENA |, MENT Attention is first. directed to. FH g, 1 of
the arawings 1| FECAA T g Friphef srdy ebEmarply ek Sy husd Rspdi oo 10
e.g. a bal hagdinyet £hltdatibh E@tdn®ingyst em of the type used in marine vessels
(not shown), configured for filtration of large anounts of water within the
rel atively shor fig.ildB.is ptop WewmpFekildbed that such filtration system arrays
are often installed in space-tight configurations, at tines as a retro-fit
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are configured wt rinsing fluid port. 22 bei I
g the relz\iltvlvegl S%Ol‘t time. ﬂ is appremgted that sucﬁ fﬂgatlor}l ];}lls(t)evl\ll‘l arrays are often

installed in space-tight configurations, at times as a retro-fit mounting, within the

marine vessels and thus, access to the filtration system is often limited due to tight space
15 rendering it hard for installation and periodic servicing. The filtration system array 10

comprises, in the present example, four filtration systems 12, wherein the filtration

systems are each configured with a raw fluid inlet port 14 coupled in turn to a raw fluid

supply line 16 and a filtered fluid outlet port 18 coupled to a filtered fluid line 20.

Likewise, the filter systems are configured with a rinsing fluid port 22 being in flow
20 communication with a rinsing fluid supply line and draining line 24.

It is however appreciated that the configuration of the inlet ports and outlet ports
may differ as far as location and their function namely, respective inlet ports and outlets
ports may serve for more than one function. For example, a certain port may function at
one stage as a raw fluid inlet port and at another stage may function as a waste/rinsing

25 outlet port. |

Further attention is now directed also to Figs. 2A through 2F illustrating a
filtration system 10 in accordance with the present disclosed subject matter, comprising
a cylihdrical, tank-like housing 30 configured with a raw fluid inlet port 14 configured
at a side wall of the housing 30, and a filtered fluid outlet port 18, configured coaxially

30 at a bottom portion of the housing 30. The filtered fluid outlet port 18 extends through a

tubular segment 21 at a lowermost portion of the housing 30 and is configured with a



20 comunication with a rinsing fluid supply line and draining |ine 24.

It is however appreciated that the configuration of the inlet ports and
out |l et powb=ormgidpffer as far as |ocation and their fuRCTIIDI1NIRS7Y,
respective inlet ports and outlets ports may serve for nore than one
function. For exanple, a certain port ggy function at one stage as a raw
fluid inlet port and at another stage hay function as a waste/rinsing 25
outlet port. Further attention is now directed also to Figs. 2A through 2F
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in Fig. 2A and removed from other locations for sake of illustration) however,

configured for reopening and closing in a sealed session, to thereby facilitate easy

servicing of the filtration system as will be discussed hereinafter. The closing member

of the apertures 46 may be for example flanged cover members articulated by bolts or
15 other tightening mechanisms. '

The main pipe 38 is a hollow pipe defining an ihternal space 49 and is
configured with a plurality of filter unit couplers 52 as will be discussed hereinafter
with ﬁ.irthef detail with respect to Figs. 3 and 6. A bottom portion 54 of the main pipe is
conﬁgtifed for sealing engagement with a corresponding receiving portion 56 at a

20 bottom portion of the housing 30, however in a sealing and detachably secured fashion,
as will be discussed hereinafter with further reference to Figs. 6A-6G. Assembling the
filtration system 10 takes place by hoisting the main pipe 38, e.g. by a hoisting hook 58
(shown for example in Fig. 2A; the hook 58 may be fixed or detachable attached to the
cover) whereby the main pipe 38 is placed above the opening 36 of the housing 30 and

25 is then slowly lowered into the housing (Fig. 2B) until the main pipe 38 reaches the
receiving portion 56 of the housing 30 arresting it in a sealed manner to be discussed
hereinafter.

Introducing the main pipe 38 into the housing 30 ié done with care, so as to
avoid damage to an inside liner layer 31 of the housing, said liner provided for coating

30 the inside surface of the housing to prevent corrosion thereof. The liner can be made of
rubber material, suitable layer of material such as paint or other polyurethanes, and the
like. The liner can be adhered, or molded, or painted or otherwise applied and treated, as

may be required.



10 clearly also in Fig. 1) said openings 46 conprising cover nmenbers 51
(one only shown in Fig. 2A and renoved from other |ocations for sake of
i1l ustratworpizmswayver, configured for reopening and cl ogcmgLin1/es08&7al ed
session, to thereby facilitate easy servicing of the filtration system as
wi |l be discussed hereinafter. The closing nmenber of the apertures 46 may
be for exanple flanged cover nenbers arficul at ed by bolts or 15 other

ti ght eni ng nmechani sns. The main pipe 38 is a hollow pipe defining an
i nternal space @8cathd main pipef38usrfaldly wicetved vithin giej hopsiog 30i withithe hettom

couplers 52 as wi,ll be discussed hereinafte t,h furthe i k.
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depending on the position, size and hunber of openings 46, several filter
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filter units 60 about the main pipe and the service openings 46.
Fig. 5 illustrates a filtration process wherein raw fluid enters through raw fluid
inlet port 14 into the space 17 within the housing 30, whereby fluid is forced through
the filtering units 60 and is thus filtered as it flows into the confined space 49 within the
30 main pipe 38, whereby filtered fluid flows out through the filtered fluid outlet port 18.
However, as already mentioned hereinbefore, according to different configurations (not

~ shown) respective inlet ports and outlet ports may serve for more than one function, e.g.

the configuration may be reversed such that the raw fluid inlet port 14 serves as a



20 centinmeters only, in order to detach its bottomportion 54 fromthe
receiving portion 56 of the housing 30, thereby facilitating rotation of

t he mai n wope12zisouy its | ongitudinal axis so as to mai nParALzndo®esVi ce t he
systemwith or without the filter units 60 nmounted thereto (e.qg.
attach/detach the filter units 60, etc.i. Rotation of the main pipe 38 may
be a conplete 360 nmanipul ati on, once © I 1ore, about the | ongi t udi nal axi s,
or several 25 reciprocal angul ar displacenents, depending on the geonetry
and di stri tlterednflafl dublet porkt wre mersg sin@dilebase; fodther mpenings peyabed ptdveleder vi ce

openings 46. Fig. 5 illustrates a filtration process wherein raw fluid
enters thrS%Wg?aﬁwaﬁeml’d“\grﬂ“él{st%?St(n(itéflilf’m% the space 17 within the housing
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filtered as it flows into the confined space 49 within the 30 nain pipe 38,
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portion 21 .gft gyé;pusi ng 30. In order to obtain sealing engagenent the

coating layer 31 should be configured with a mninmal thickness and
el asticilby, to dbemsat membhe 70 dokhergeandigited 7with ansepwardlyl extensidrgyeanubitt hi n
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38, wherein a sealing O-ring 78 is received within a respective groove 80 formed at the
boﬁom portion S4A. The arrangement being such that the main pipe 38 is axially
displaced into the annular portion 76 such that it is sealingly received and supported

20 thereby. It is appreciated that the inner top edge of the annular portion 76 may be
chamfered or comprised a suitable radii to facilitate smooth insertion of the bottom end
54A of the main pipe 38.

The arrangement illustrated in Fig. 6B is similar to that depicted in Fig. 6A,

however, with the addition of an adhesive agent 82 applied through apertures 84 formed

25 at the downward projection 70A of the seat member, thus securing the seat member 70

within the tubular portion 21 of housing 30. The adhesive agent can be a two or more-
componenf material which hardens after mixing of the components, etc.

In Figs. 6C the bottom portion 54C of the main pipe 38 is configured with an

vadaptor portion 86 integrated with the main pipe 38, typically by welding at 88. Said

30 adaptor portion 86 is configured with a downward extension 89 projecting into the
annular portion 21 of the housing 30 and a lateral projecting portion 90 configured with

~ a pair of hydraulic seals 91 bearing over the resilient liner 31 in a seal-type fashion. The



portion 76 configured for sealingly supporting the bottom portion 54A of
the main pipe 38, wherein a sealing O-ring 78 is received within a
respect i weognoese0180 forned at the bottom portion 54A. Phe/aazmaniesrent
bei ng such that the nmain pipe 38 is axially displaced into the annul ar
portion 76 such that it is sealingly received and supported 20 thereby. It
is appreciated that the inner top edge I%- t he annul ar portion 76 may be
chanfered or conprised a suitable radii to facilitate snooth insertion of
t he bot t omdewdwardArojectidne8ipdars witipia tBBannular portikine laprewmgiegeisplactheastafat ed
in Fig. 6B.is s,inilg t,o,tgam; depicted in Fig. 6A, however, with the

addi tion ofhedRaig@rresi8 withig h%‘?‘“&éél i ed through apertures 84 forned 25 at
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downwar d extensi'on 89 projecting into the annular portion 21 of the housing
30 and a | &Deima) regseived ot amignproturfaemobihe spwhidgureisation $6D.aviraehy be bagjernaul i ¢
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configuration illustrated in Fig. 6D, the main pipe 38 is integrated at its
bot t om éAd wi t h Te peweshpreiscting Fecsvmenparting SADds wrnieally weldsdket thehodamand an
annular 5 | I | i+@N me]' j Vi { i form
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housi ng 30 sumadelvf zhesreediving pgakeX6 D -asito ginit iecdiwmhrdtlisplacemere within fhace of

t he upward prqjection 56D, whereby the bottom portion 54D is configured for
seal i ng ar M84¥Mhg by the receiving portion 56D. Bottom portion 54D is

wel ded at the b%ﬁl?%ﬁiﬁert Fh%lergﬁien nBWPBeiR8- mdThe ppverd tRirolis GliuftehtdLGel Vi ng

portion 56D is typically welded at the bottom
15 configuration wherein the bottom portion S4E of the main pipe 38 is substantially

straight and continuous, though its bottom-most outer edge 57 is chamfered or
configured with a radii to facilitate its smooth insertion into the annular upwardly
extending receiving portion 56E extending from a bottom surface of the housing 30,
and secured thereto by welding. It is noted that the bottom portion 54E of the main pipe

20 is 38 is configured with a sealing gasket (O-ring 59) received within an annular
groove 61, to facilitate sealing engagement within the receiving member S6E.

The configuration illustrated in Fig. 6F is similar to that illustrated in Fig. 6E
however with the difference being that the sealing gasket, namely O-ring S9A is
received within a respective groove 61A configured at the upwardly extending receiving

25 portion 56F welded at the bottom surface of housing 30.

Fig. 6G illustrates an arrangement wherein the main pipe 38 is continuous and
comprises a bottom-most outer edge 57A being chamfered, to facilitate its easy
insertion into the annular neck portion 21 of the housing, and further there is provided a
sealing gasket 59C received within an annular groove 61C formed at the bottom portion

30 54G of the main pipe 38 and configured for sealingly bearing against an inside surface
56G, constituting the receiving portion.

Turning now to Figs. 7A through 7D there are illustrated different

configurations illustrating how the top end of the main pipe 38 is securely attached over



portion of the housing 30. The annul ar projection 95 is configured for
resting over a top surface of the receiving portion 56D so as to limt its
downwar d wp2pi2zzsement within the housing. Wth further refrarLmnvesondw bei ng
made to Fig. 6E, there is illustrated a 15 configuration wherein the bottom
portion 54E of the main pipe 38 is substantially straight and conti nuous,

t hough its bottom nost outer edge 57 islhanfered or confi gured with a
radii to facilitate its snmooth insertion into the annul ar upwardly

ext endi ng thec®pwindgofpthetlionsing 0, drweveati wighdut gifieating theomneuhificicwanhg She

housi ng 30 .@?d S cur.e.d3 hereto by welding. It is noted that the bottom
portion 54RO PHAOESING3Yi ne 20 i's 38 is configured with a sealing gasket

(0-ring 59) receiypd7n tBitsh &l WU Bk nghiRpMR Bls sécardiRaitdcht@tea Saaleting
engagenent within the receivi ng menber 56E. The configuration
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30. Fig. 6Gillustrates an arrangenent wherein the nain pipe 38 is
cont i nuous theneeck prpiansisofzhe spesing 3 svith thediningidb extondipg imbetwrehtheted, to
facilitategq i i i : | ar neck portion 21 of the

housi ng, arfllg}lgeurii Ee?ﬂspﬁgélg 4?§ %?%e\%}l%%gmgg%gél i ng gasket 59C received within
an annul ar gr oo¥e Fogl OB dienep aid 398 ofahd arirppipei 3 is3néGredf withe lawiral pi pe

38 and confjgured for sealingly hearjng against an inside syrface 56G
constitdfiA ‘tl‘ilFé 45080 W?‘Wg_ape&"f"i Eb)lﬁt.e 42%91_5 sg“’ﬁﬁ?_'%ﬁlew tkl9?t?i4_3’s‘."’ﬁemb5f ough
7D there aigyd! imstaHnl fHigtd %reg&u&gnéd@%gttb%ﬂhﬁgaagﬁaraéﬂ 40 Rewaige top
end of the main pipe 38 is securely attached over - 13 - the top end of

t he housi ndrod0thehmalk pertioni 34 owhteredhyfthe shagder portiom4d sdalingly beemstdgamsBthewi t hi n
t he housing 30. . In Eig., 7A,,.the top end 39A of the main pipe 38 is
securel y a?’f‘ﬁr&?{’éﬁo’? 6le§tq{‘fig‘%d%t8ra85\%?r th%ﬁfm%e%g"."f@‘gﬁ ans of bolts 43 (or, in
accordance W t hjapdi f7Ceme Maik pipei3BUE aédl@nby 2 co0ér 37 fitksd With QChealivygddRet
integrally manufactured therewith) whereby the flanged plate 42A 1s

conf i guried 4l oreceivedimathjn @oawPrangiateo antiar Brenydanofurthsn thge dx trepdfery 2aabove
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7B the top agd&vidOBtf plateet2@tdhfipufed 38 séchire oaipligp legagshicht aithahe flahged
portion 40 of the top neck 34 with the top cover 39C sealingly bearing against the liner
layer 31 laterally extending of the flanged portion 40.

20 The example of Fig. 7D is similar to that illustrated in Fig. 7C, with the
exception that the top plate 42D is integrated with the top cover 39D whereby there is
need to provide a venting port 47 such that when the assembly is mounted over the top
plate 37 of the main pipe 38, air is allowed to escape prior to securing thereof. It is
noted that the venting port 47 is optional and may be applied to other examples too, €.g.

25 that disclosed in Fig. 7C, however not illustrated.

A plurality of mechanisms may be employed for securing of a filter unit 100 to
the main pipe 38.

Fig. 8A shows a sectional view of a generally cylindrical filter unit 100 in a
partially engaged state with a generally cylindrical filter base 120 both of which are

30 axially aligned along a single longitudinal axis. The filter unit 100 comprises a filter
spine 102 with filter elements 104 encasing the filter spine 102. The filter unit 100

further comprises near a coupling end thereof a shoulder segment 108 at its lower end

formed by a ring protruding outward from filter spine 102, and extending below the



10 shoul der 45 onto which a cover plate 42B is secured by neans of bolts
43, whereby the cover plate 42B is flanged for securely coupling to the

fl anged pwotnomsd@oext endi ng fromthe neck portion 34, wheneyi/bivesshoul der
portion 45 sealingly bears against the liner portion 3lextending laterally
over the flanged portion 40. In Fig. 7C the main pipe 38 is sealed by a
cover 37 fitted wth a sealing gasket 1541 received within an appropriate
annul ar groove, and further there is provided a centralizing IpI at e nmenber
39C seal i nghopldes segmentgl08han ewternady ghreddedosegnient A86 rwigh plgtaly, lazged inperh a

top plate 42C configured far secure.co I ng, engagenent with the fl.anged

portion 40rat251flllsttﬁ%n fl% aﬁ‘élé I??élzf ﬁﬁ?rhSpfrﬁ'efﬁo{? %@Weﬁ)r%dngeé'tgm Sﬁ%l Vpg%r}iﬁnﬁg
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20The exanpl e of Fltg. 7Dis simlar to that illustrated in Figé) 7C, with
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port 47 is optional and may be applied to other exanples too, e.g. 25 that
di scl osed imemplgadipethandheihesadadsegmant 424 andy seat 126 is fgrmed, by theygxiepsion

mechani sns b . | Nga.Qf i ]i.ern | £ : in
pi pe 38. Flog. A&sﬁgwso(ag%s%é{éﬁ (%?lglqy‘\a//?@v&hgfcegtréleérll)zelrge%’leyi;/ﬁii/%%gﬁq}?é%%e??t er
unit 100 i segingnan24.alheyfikergadetllsmay dewohiecgedgenbe diltey basel 120dsyi satwiil t er

base 120 both o ich are 30 axially aligned alo a sin | ongi t udi nal
axis. The F??F@IIY%F%‘E%W?%%FW@Q léofl?tf'ﬁ@ﬁy %P?@gf%nwtahsf il tgr el ement s
104 encasing t heyd ight ﬁfw@%@ﬁxeégﬁﬁsl% ke Fid Ishem mﬁgy dQrefiutdehan (RRMPHE Ses

near a coupling end thereof a shoul der segnent 108 at its | ower end formed

by a ring phrediltanainitd 00 is sseaveedfinriilfer bassr120pintié shigdder seginent 1 8% domiacthleow t he
- 14 upper face (body shoulder) of internally threaded segment 124 and the bottom faces of
éxternally threaded segment 106 and the seal support ring 110 contact the filter base
15 seat 126 thus restricting any further tightening while seal 113 provides a mechanical
seal at the connection. The thread connection may be further secured by means of an
adhesive or other form of bonding agent. .
It is appreciated that the support ring can be made of a relative soft material for
improving sealing contact at the coupled position, or with a smooth surface for
20 improved surface-to-surface contact, whereby the provision of a seal may be redundant.

- Other meéhanisms with means for mechanical tightening may also be utilized in
connecting the filter unit 100. In one example, Fig. 9A shows a sectional view of the
filter unit 100 in a partially engaged state with filter base 220. In this example,
internally threaded segmeﬁt 224 comprises a conical shape outer wall 225. A conical

25 tightening ring 230 rests on the outer wall 225. Externally threaded segment 106 of
filter unit 100 is screwed into internally threaded segment 224 of the filter base 220
until it reaches the fully secured position as seen in Fig. 9B. During the axial motion of
the filter unit 100, shoulder segment 108 urges conical tightening ring 230 and forces it
to slide against conical shaped outer wall 225 causing the conical tightening ring 230 to

30 slightly expand and exert a compression force component Fy radially inward on

internally threaded segment 224 so as to tighten the thread connection between the filter
unit 100 and filter base 220.



shoul der segnment 108 an externally threaded segnment 106 with slightly

| arger inner radius than the radius of the filter spine 122 to allow for an
i nserted woeabizggpport ring 110 with inner radi us equal tPoTihzm1/ef008he
filter spine 102. A circunferential groove 112 is fornmed at the bottom
outer edge of seal support ring 110 for positioning of a seal 113. 5 The
filter base 120 is ring shaped and condﬁrses a body segnent 122 and an
internally threaded positioning segnent 124 of the body. The body segnent
122 has a snall hraﬂuﬂheemmhaniadishewhhmﬁig HOAt for secdechgSegmenit 10040 arfdtea seat

126 is forped e ex ens n of art of, the. bo po tion 1 toward the.
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t he mechanireohapisnFofFigg M)A hock-ffinlslojs dcare eut istoathe thrmdedm:gn@ttéﬂé as bpss
filter un|t 100 d- nto f se 120 until sho nt 108
Cont st o3t eiapgad. PG SR oot Sirtee RSt vupel hrken woSBERER: 154
and the botdogant 328 svithfanget Bagawhly 3211 £ astkehSEPTBIV (sébibframtbdiidsh $iedlin
support ring 110 contact the filter base 15 seat 126 thus restricting any
further ti gt éADhgompiises aging segmentoy ek lock-pischtnivhish azceeannagted inethe
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al so be utilize _ ter unit 1 one exanmple, Fig. 9A
shows a seengagamlent\xifefmeofeletﬁeﬁt 100 wih futer base3A0ivila mepaespleahleythmagﬁ@éithrst ate
with filter baﬁ&. ﬁ In this exanple, intern Ilg éhreaded se %

conpri ses 41EARY sdhensseprediafercisy plalbsown ip fig L4B. Hgitys Eﬂ’i‘f% Ydetg 230

rests on the qut ¢08 Bdes %ﬁoc@ﬁﬁ@@f‘ akﬂéll& BTO%@QE@S&&Q@I?&%OAQ@&WIE& uh®r unit
100 is screwed into internally threaded segnent 224 of the filter base 220

until it5r&6¢Hesinghandled wpll SB2utoeslideoalpng @nagla@ b@@ewall B2 gpd @Ert Bfpicag t he
axial notion of t f|| er unit ul der. n 8.ur 0 cal
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wal | 225 cagghple, foliloepinsa31 tardHow. MshbhldbeZpPreciutcdiOthad the ekdxﬁplemd and
exert a conpression force conponent F1 radially inward on internally

t hreaded sdighiedio Q@mugwea@om amcbmmé he menmmb@@a detsreed ppiopéatoeen t he

filter unit 100,an f|| ﬁp§§ ar
shown in Fig. 13}3\ or soel}:eﬁrl ng ?cl%Pet%ghﬁen %:hfmlsrh er bag g% at h
filter baseng20digaineciiGest aphtidlly pegdgbd sta2, tha fittennntilnoerwisi h filkehbaaded

segnent 324, which is simlar to threaded segnment 124 of Fig. B8A however
in the mecHahcempasingpdody seemet Ii‘zﬁlaﬁd§Pd‘P§er332£m§%4%Wlth ﬁ?@celh\@all #?2aded

segnent 32 ﬂnaﬁlté}ﬁ;ﬁfy ghria%@@ cbiichl ﬂn 196 restO6n fﬂl{err %rasé3 ASE 43¢ OFlrlt'éf 1100

conprises an upper pIn p05|t| ni ng segmnent w t h angl ed base wal |
327. A | ockiaves amaljy 3BairéswarD{ while ltois tsoreweid emtoi mtanayly th@Bedccompcal siag a

ring segne 335,, and .l ock- pi ns whi ch conpnected.to the r segnent
LT T S S S R gt 6?%?11%%@ S e Ap Rar |

332 (Figs 4q@Bbrevand r@x‘cﬁvﬁ@%ﬁtﬁeoﬁ?e‘i'naﬂiﬁthréab@é c gcdsnrmm&lgnge S3Owin@st s on
filter base 10 320, the lock-pins 331 fit into the ock-pin-slots 321 and

the | ower pmcmsop%xcﬁl ngaiiginenf the filte3wat i disecgian ttheconppeas q&mmglsom@ig wrigl ed

base wal | e initial ment of fjl.te t 100

wth el st PSR PRey b G PRaRE SO shone! thE 1 EEETRY' ¢ e

screwed totl@ 5eGWasdseat AEhIY piientihgFidditioch@Bmofemdri of theSfilfee el 100 Angder

segnent 108 pushes the | ock-pins 331 axially along the sane direction as

t he filter dirgétion Dy. Fig. 11B shows a fully secured state in which continued screwing of filter :
30 unit 100 causes conical ring 430 to move in direction D,, and to be compressed as it

slides along conical wall 425. This compression force component F4 directed radially

inward tightens the threaded connection between the filter unit 100 and filter base 420.



15 100 forcing angled wall 332 to slide along angl ed base wall 327 and
exert a force conponent F2 on threaded wall 106 at the positions of the

| ock- pi nswB2a12/d8m1®hi s exanpl e, four | ock-pins 331 are ®hodan2011/0508f0ul d be
appreciated that the exanple is not limted to the nunber shown, and nay be
any nunber as determ ned appropriate. In yet another mechanical tightening
mechani sm shown in Fig. 11A, a 20 | ongikudi nal section of a partiall y
engaged state of the filter until 100 with a filter base 420 conprising a
body segment 42PigangAashowppastheicgotoial 424 of & hlacbanixgrﬁlfon/\ainhecét%the,éﬁiter
internally threaded conical _ring 430 rests on filt eat 426. Filter
uni t 100 mHYed085e a1fHlier baseyPIp 2 partipy GRgassd istats. s Q@F g@@ 30,6MBrER Anal | y
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during thi engagenent. A pin 25 440 prevents revolving of the
internal |l yig¢ lhneéadad mtennezha\ryrseagmgaﬂerdcmlbegwmahs dittexviimig 100 ane Sidter Baseal

noti on of [rection DI nt| u ew ng unti l
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the filter unit 100 along difection DI. Fig. 11B shows a fully secureéed
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P
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filter bas I's hechani's a cylindrical i's used
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conical waldsBod B AEEToRRIINL! 68 Righi7 bihéclhd @ @O HIF ARMBRSE State

are bent y | nwar cyli a chor 550 is positioned with
filter baseymiidicalidisetthato, stvmproarg 86 Juppiet singn511 Iwighr uppere gewat 55126fcand

arced spring teeth 557 relde Wi thi.n the ner e nt 522.
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a seal 513 within said groove and a | ower_cylinder 515. The upper ring

511 may ha\ﬂere@deéowaﬂasegmaﬁoéé4,| ﬁndarlow pylmrtiﬁppwwé@ﬁhfn i pseredn iRtoow
transiti on gﬂﬁ chaF{u%hInl 8 %gér&'f ltSH% e'n %ﬁj rgl%ge%;cﬂgss )\g Ble uni t
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100. Additi e ou he |0 t aper ed
wal | 516. ZMenuhind0Pay sdrabvédyinengdgdseantdi state @éenFmgFlg 12B, ickd epringnietth100 i s

screwed intg_threaded wal l gnent 554, and | ower der 515 coincidently
is inserted> ﬁfeobe@mtﬁaarsrrelgﬁteagﬁfmﬂ@ézy lowgr P%}H@F%gi%&nhfa CSTQreéﬁ@%Qgg’et he
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secured sta een I1n Fig I2B, arced spring teeth 557 are be into a
st rai ght enesdctpmgwyhmdndaymlsm\éw and rigidlgrcobddstediléer cwitd 0@ 352 savucfd stdhe 25

spring eeth Sot Lot olly oaend Sierbsoap lrmerdLoces oo LB
unit 100 i ReRerfR ESEaREPESD configured for use in manipulating the main pipe 38 of the
filtration system 10 disclosed in connection with the previous aspects, namely serving
30 for slightly elevating the main pipe by several centimeters only, in order to detach its
bottom portion 54 from the receiving portion 56 of the housing 30, thereby facilitating
rotation of the main pipe about its longitudinal axis so as to maintain and service the

system.



Turning now to Figs. 13A and 13B there is illustrated a mani pul ati ng tool
general |y designated 550 configured for use in manipulating the nmain pipe
38 of thewDi2btvmtiion system 10 di scl osed in connecti on WCTHLIW&0FPEVI OUS
aspects, nanely serving 30 for slightly elevating the nmain pipe by several
centineters only, in order to detach its bottomportion 54 fromthe

recei ving portion 56 of the housing 30,17t‘hereby facilitating rotation of
the main pipe about its longitudinal axis so as to rmaintain and service the
system - 17- The devitreSHesanamisesevemiegssSo2 (uemathe ipeagent3xamptehfidtedi n t he

present ex l.e) fitte their botiom end w.th .a support pad 554

confi gured(%fr?g?lr %‘é%ﬂl? ﬁ@fgw%ﬁsap%bp zf@é‘ﬁ%rgd%?r t{eﬁgngg irt %?acﬁgégndi ng
at the t0poptfhe%Bﬁsiﬁ%@@@ﬁteﬂd%%saﬁﬁ@toﬁahﬂrtﬁe_ bupportNégdist2phat & SRR PlAtk gdowi th a
centrally | ocated threaded bore 564 receiving in turn a screw threaded 5

crank 570 fiftedh vath @gemrtralyologaied shreededpedratSéAgerriniasdnsug a Aeresy Boeadedh of
t hr eaded, porti 578 there .5 .a,hol sting..hogk onf i gur ling
to hook beoBr eL Y5 IS 378 Snah ks g MudF S78  Ab sori R, sE g R

confi gur edpé@ioh 378! thératie adhdidingdhcok! s82esoaifigund foh@oufing i ikt S ughthpr event
it fromrotation until detached fromthe receiving Porti on 56 _of the
housi ng 30S0VEDTHe With angEgpennesting daublp ghookn 886 topaligad Ja| eilitaie geialce 550

5 Coupl ed phficny of Sl e AuBRFrhph h ok R R et ROR BEDE 5C
rotating theewimyporten 56 dbfithe haiste 3y arrowed |ine 588, the threaded portion

axially displaces with respect to the plate 560 and sl ow y_axial |l
di spl acé$ t he naﬁia agﬁ%nsegp 8 c@l%%mff.t%m@%nwatmgs @fva%eeﬁ%lhts 695“%/‘}?@‘1 mai n

pi pe 15 380LT§ tﬁ@ﬁédsir%@(ﬁglgémgwé&(@r ANGEMB Y3 SR8 it G@udgrgagiopcﬁé Blréd¥gq devi ce

550. e maln pip I's mani pul ated (el evated an tated) as .
required t posioni78 ¢vialdbulile hoa 58a)i 4nsl uporretafing tadranken illustratediby apioped 38 i s
e directjio

| owered by..ro i th rank 570.in.a,rever L. into to. its
fixed, - opelEt P Potrerahpoin gy HiPiaeey §ih aepey o ke MasPhimg Sd i on 56
of the hougkialy dfdplaéés the ndkéh pipel38! ra@'ect_iaely.Aqﬁgungrr&gm&emaﬂts&f&m ﬁﬁ_ﬁﬁ)ﬁipé' ng a
tank-1|i ke housing, accommodati n% a filtration assenbly secured within the
housi ng 1ana8 éxaeihtitedympanialisconca hoisteddutthe mappwlatingdevitnd port and a
filtered fluid qytlet, ROESS iSRhMphlaldd Bl RBa ARPRTRLY o8 QRS 1% ORE 20T MOT €

filter units thereof, and then the main pipe 38 is lowered by rotating the crank 570 in a

reverse direction, into to its fixed, operative position, in which it is arrested the

receiving portion 56 of the housing 30.

20



5 filter units secured over a main pipe disposed within the housing and
configured between a fixed, operative position, and a mani pul ating

posi ti on;weant/dsonasi ng configured with at | east one re- 2ealaiE0WPENI Ng on
a side wall thereof, through which the filter units are serviced at the
mani pul ati ng position. 2. Afiltration systemaccording to claiml1,
wherein the main pipe is manipul abl e 101§hrough an opening at a top portion
of the housing, about a longitudinal axis thereof. 3. Afiltration system
according to clain12, wherein the main pipe is rotatable about said

| ongi t udi ngd to facilitate access to all the filter units nounted on
the main plpe hrough the at | east one seal abl e opening on the side wall

t her eof 4. A fA hitra@bh %9st§ﬁ6560§ﬁ9n§ %Q{ BhRFikE Robbiak, r@c@om%@ﬁt%gna tikatiGRi N
pi pe defines an 15 internal confined space being in fluid comunication

with an exiassembly saourcd \wﬂnmﬁh@p  holsinp e exignding petween agéspsetive rhw fuad inleti ¢ s.
5. Afiltration,s C g to cl 4. V\/ner iin a battom portion of
She i n pepl e L BUERIRGE el A elp RS AmPELBE R JBPE: on of
t he houskn@ilter unit-seéuréd Iotvelahl RBinS Pipk A GO WALHIE the Houdihph shd ¥dieighied t he
main pipe is configured for 20 detacha QQC/ securing thereto a pl urallty of

filter unitbstweeq aAifqd, tongration BYssi@m @r dhanipulasing| pPTHIGY eMeérkausinghe
i1 ter uni (g adl ol PILENG LOMILAR ILALRLPP e Bop bbbl b AP ARE o™

accordi ng £ I's” confl a “4nd

rotary di sphefilesiRmits &b@ﬂﬁvﬂeﬂ&tﬂﬁﬁ@hﬁpﬂ&tﬁ@po@ﬁioﬁ t hr ough an opening at a top
25 portion of the housing and is fitted for sealln]gq)artlcul ation thereto at
the operatitve pdsfittfagan syséem/&cmrritnlgém%mswmwaé P@ImpPe &5 PRRipriable

wher el n Bh?hrgﬁéﬁ‘arpb&% tl&%x?g?&l% hﬁ}uélf? alB8uttd §H$1EMa?Q§15E%e&et achabl y

attaching to a”mani pu stem ol st’in otating sane about its
| ongi t udi n&L axiss ﬁlt&ﬁloﬁOsy,étefn bd:doacllng)mo $j/eame2n whemmdthegmam pibaiisnrdtatableer ei n

t he at Iea one abl.e openi n n t he side t he housing i
cont | gur e 2Pt Yish SRR T L o Grgee Hossoar Ainhs ies uas FaLRIren B
facilitate 384 Fip@'tﬂguéﬂlﬁle at [eh&lonb Bédlsble opendrd on thd dideAvdll thékst | on 5y5t em

accordi ng to claim1, wherein the filtration systemis used as

A filtration system according to claim 1, wherein the main pipe defines an
15 internal confined space being in fluid communication with an external space within the
housing only through said filter units.
5. A filtration system according to claim 4, wherein a bottom portion of the main
pipe is sealingly yet detachably secured to a receiving portion of the housing.
6. A filtration system according to claim 1, wherein the main pipe is configured for
20 detachably securing thereto a plurality of filter units.
7. A filtration system according to claim 6, wherein the filter units radially extend
from the main pipe.
8. A filtration system according to claim 1, wherein the main pipe is configured for
axial and rotary displacement about its longitudinal axis through an opening at a top
25 portion of the housing and is fitted for sealing articulation thereto at the operative
position. |
9. A filtration system according to claim 1, wherein the main pipe is configured at
a top portion thereof for detachably attaching to a manipulating system for hoisting and
rotating same about its longitudinal axis.
30 10. A filtration system according to claim 1, wherein the at least one sealable
opening on the side wall of the housing is configured for reopening and closing,

however in a sealed fashion, to facilitate servicing the filter units.



a ballast filtration systemin a marine vessel. 12. Afiltration system
according to claiml1l, wherein the one or nore filter units are detachably
attached wo 20t2&08mEPn pi pe in a seal ed fashi on by screw PgpaLmoupionsigs. 5
13. An articul ation nechanismfor screw coupling a tubular element to a
body, said tubular el ement conprising a cylindrical body configured at a
coupling end thereof with an external |y!%hreaded segment and an outwardly
ext endi ng shoul der above said threaded segnment, a seal support ring

recei ved wil.hi nAtfileat@ugpisiengacoeding ai daio dywhoraihi thel fiithtioh tshstern iopediang

havi ng an i gﬁ@ﬁng{% t.hr eadi ng corresgon ing wwth said 10 external threading
and a body? f Higration system isamagpe ¥eSSH- proj ecti ng i nwards from t he
threadi ng; yyher QbletI%ﬁ&‘Pste%?E&BHiﬂg U@alwp%ﬁérel‘ﬁ'tm othbie f1RE uped¥e

entails screw coupling therebetween wth sealing engagenent of the sealing
support ri defacighiyrstachddgo skeamaipguipd iore ssaldd f&eshrqndzg sofew-tweshqdings;r agai nst
sai d bod cul ation rrech CCO{)dI n o cl.ai m

15 Cuhor s BOUL BS articpiarionineRaiptof St B R abiot Bodst sia ™' 15,

An articul afpufi e%&hﬁéﬂ&ﬁﬁﬁ@@éﬂiﬂ&ﬁcél%oﬁ% dbMiguded Whedo%bﬂn@exﬁpﬂﬁb&af with
tightening ring is provided over at least a conical surface of the

posi ti oni ngn sxigreally dircaded $pgthent g\addart@mw:aadlyt pxfending rrfovldeny abever saig

agai nst at ortlon f t he, shoul der he..t ubu

Sorew 1 aot HFRE ReRPlb o Sef artil Fngteiodk vishl clribe ST R g 0r e
coni cal ti gbrifRikddd withngn a@ammgthatvhg @ANinfeRhal Sthfdading EfrrdsPenddds ivkittoBAiag
segnent, thereby causi ng the coni cal tlghtenlng ring to expend into a

f ast ened? s&sredl By ta borlyr thouldgpand a seafgporiipn RIOjSCENE ARVHAS FeBhkAi sm

accor ding_ figehl ru,ﬂéebeyw&gé»@' st {lﬁ%ttﬂéa'tubﬁfareél&mtwﬁl iR Body Lidiis Wik and

the body is a tron system and wher e
articul at i ooupmghhet“relsauwe& w&bdeélmg edlgamlrbeyt}&tgealmg suppsairthgfdghingr thani t to
the main plse?at portion and bearing of the shoulder against said body shoulder.
14. An articulation mechanism according to claim 13, wherein a sealing member is
15 retained by the seal support ring,
15.  An articulation mechanism according to claim 13, wherein a conical tightening
ring is provided over at least a conical surface of the positioning segment of the body,
said conical tightening ring bearing against at least a portion of the shoulder of the
tubular element, whereby screw fastening the tubular element with thé body entails
20 urging of the conical tightening ring against the conical surface of the positioning
segment, thereby causing the conical tightening ring to expend into a fastened sealed
engagement therebetween.
16.  An articulation mechanism according to claim 13, wherein the tubular element a

is a filter unit and the body is a main pipe of a filtration system, and wherein the

25 articulation mechanism is used for detachably attaching said filter unit to the main pipe.



