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PCT/ AU96/ 00762 "A FI LTER CARTRI DGE AND METHOD'
TECHN CAL FI ELD OF THE | NVENTI ON THIS INVENTION rel ates to a
~filter cartri Asd7z i n particular but not limted to BCT/AU9E0036Y e
filter cartridge manufactured fromreinforced plastic 5 material using a
~moul di ng techni que. : BACKGROUND ART
Present met hods of on board fueI or oil filtration involve environnentally
unfriendly disposal of saturat&d FILTER CARTRIBGEAND METHOD" I n one prior
art nmethod, filtration of fuel baar, nvol ves 10 t he
use of a flexible filter nedia: Mﬁ-&—m&tal can. In

or der to exchangpHis MNPEENTION trélatdshe aiSiter &anndjge aed iR qR%IdUME BRohG
can so that the can and filt

medi a .are pose of t oget her.
I n anot her prior hﬂteﬂéph%de@%bé%tg'lqeﬁ CHBE'd%?rﬁl'%‘ygF‘ frome 'fel"EfS?TUGﬂe plasticer
el ement is placedqfid {]ﬁﬂ,g,xg a%Suf?iuf% f&%ﬂnﬂ%nﬁnent hou5| ng on the vehicle.

This 15 second s nmore preferable froman environnmental point -of
‘view as the cont ami nat ed fl exi blﬁégﬂ&@.mt is the only part

di sposed of but the meg 0s aalto eth r clear as

i s di sposed of by the 'ﬁ&e'ﬁ&ﬁth?%s %fdon BSa! f‘('ﬁ'! rfb'ﬁ R Ve(ﬂ“’f’ﬁ@"@f‘ﬁé‘?’
hand this nmethod uafriendly djﬁﬁfsalfbﬂsmdht;edefﬂte‘rhdhrﬁedty eI ement must be
removed and in addition the repl acege t fllter nL %n be 2(;\
incorrectly installed PRYeASIPrAEJ0E ﬂg ff'F"PE“é‘W Qihen board a vehicle involyes

effective filjgy at tmsb%faqtyxml@m:&ymeaﬂslmﬂ.sé&mmms dﬁgpbgmmnéeﬂ%ﬁr 1Y order
passes through the filter the disposable nmetal can nethod is nore

efficient as the faexchange aspentfiltaciie usansimply replaces dee whojeyean se thiat thercanne
can under control é&? ﬁﬁté}é'd%osed ftoggn%}tlons Due to the controlled
I ons P 'S

manuf acturing con ere ‘of 25 I ncorrect
installation as the gebmberﬂlor g reethod thie cancis inoti emplpyied anidi thé: flekibletilter

fits is defined. -element is placed directly into a fixed permanent housing on the vehicle. This

15  second method is more preferable from an environmental point of view as the
contaminated flexible filter element is the orily part disposed of but the means of
disposal is not altogether clear as it is disposed of by the end user in an
unconfrolléd way. On the other hand this method is less user friendly as the oily
element must be removed and in addition the replacement filter element can be

20  incorrectly instalied thereby reducing filter efficiency.

As effective filtration is achieved by making sure the filtrant properly passes
through the filter the disposable metal can method is more efficient as the filter
element can be placed very tightly within the can under controlled manufacturing
conditions. Due to the controlled manufacturing conditions there is little risk of

25  incorrect installation as the geometry of the can and the housing in which the can
| fits is defined. _

Another problem with existing filters is that the filter element tends to
break down due to small amounts of water being present. Small parts of the filter
media are prone to flow out with the filtrate and can clog apparatus downstream

30 of thefilter. Also the filter media to date has not been purpose -made with paper

rolls usually made for other purposes such as toilet rolls being used. This means
the efficiency of filtration has not been optimised.
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Anot her probl em ari s‘é%"thﬁ*’tww"?é“ aiseswiththegxistingcapdype F‘L‘f{:j’éiﬂer@%ﬁféfr agihet he

can is an assengnylsqlfn dﬁ? rﬁﬁlyad?fba?ts Eﬁﬂ'é%@éildnrinttris i ean& lﬂ'{brovement

i mpr ovenent of the parts wou Sira
Pr esent rranuf acmdurag:ht)eohthecpa@’s would bedesirablenser t i on of the f| | ter

el ement into the can pon_t he '
appl i cati on of a Bres 8?@?“8;‘1” g‘?%dﬁ%cﬁ{gge'“ vcozli‘ﬁﬂ?’gnp%ﬁ é\fgé@e@f teg‘?'??'ﬁn of

t Ee filter gl e][mi:.ttlri1 thecan. gdhetfﬂter elenéerﬁbs agmpi'éheed Iagﬂturfdnt th édijhﬁat}i]é‘re ofan.
The prospect of the_can, being reu as 0S t he

appl i cant but tPfess f%gedpi,an,g% ‘Falnuisﬁ\‘%gi"sﬁ% istogtion of ﬁgﬁﬁ eiﬁ""?’ﬁé" order toc g
when efforts arabmekahfmrwmn&mcﬁpaﬂe prosiet ofﬂilﬁr@ﬂtbefrfgq@hf] £Ybepnd

10 insert a newfilter element into the can. he applicant has carried
out - experpropasesd by the applicant thut ﬁlyabahgrqwed feyitlessidug toadistottion ofthe

found the resulLg whene Uﬂé?& lﬁL@é:{oolreﬁrrdw%hé ?pérn fﬁ%eg Fetrrg’é’ntt | f?gmcﬂletcgﬁ ﬁégn

The present inveéntion a ves problens of can ure known
exi sting madal insert uadew dilter a¢lement dntosthences. Abe applivahe has ncaded out

climates at 15 o LAt R bne Ll 6 Qldng iRY S5 RiRe RS b hhthoRaThE o

unsatisfactory due to this distortion of the can.
The present invention also solves problems of can failure known in the
existing metal can under certain circumstances. For example, in cold climates at
15 7 start up the thick oil causes a substantial pressure differential across the can and
the can is prone to collapse
“" It'is an object of the present invention to provide a filter cartrldge which
* alleviates at least to some degree of the above mentioned deficiencies of the prior
art in relation to environmental hazards and at the séme time ensuring efficient
20 filtration. ,
- It is a further object.bf the presént invention to provide a filter cartridge
that provides a useful alternatwe to the prior art.
~ Notwithstanding the deficiencies associated with the above referenced
disposable can type filter it suffers from other disadvantages and again these have
25 been remedied by the preéent invention. For example, the metal can is made as
a single unit but must include separate spacer means to maintain the filter
element away from the can base otherwise the can can become clogged
disrupting flow.

OUTLINE OF THE INVENTION

30 ' In one preferred embodiment of the present invention there is provided a
method for recycling a filter cartridge comprising the steps of:-
()  Providing a recyclable filter cartridge;



the can is prone to coll apse. It is an object of the present

invention to provide a filter cartridge which alleviates at least to
some” degree of the above nentioned deficiencies of the prior art in
relation to gpednepental hazards and at the same time ensurRGRAUSSPTR2ent
20 filtration. It is a further object of the present

I nvention to provide a filter cartridge 3 that provides a useful
alternative to the prior art. Not wi t hst andi ng t he defi ci enci es

associated with the alijve ireseaingrafiller elementiidpdbhesartridgen type filter it

suffers from ot her disadvaptages and.aagin h e ' by
t he present-inventi on?‘"gor QEQ%HHF@,IY fﬂfgﬁm& g{&e@g‘ﬁ ﬁ%!tﬁﬁé%gngge?&ﬂeﬁt g‘gﬂéﬁg& e
uni t but nust incl udeyseem idtca Jitee hbusingis atvehiae;ntain the filter :
el enent away fromthe can base otherwj,se the can c¢an begcone cl,ogge

di srupting ¥| ow. (iv)  Carrying out a filtering procesw‘iﬁlthﬁﬁﬁgf c?ﬁgdg%%rggmﬂte\go
In one preferyed enbo %H?%Ht il theeRhRAEN speprention there is provided a
met hod for ré{cycl i ng g‘ [ tedr?’fhcart?i dge corﬁ)r’i sing the steps of:- . _
(i) Providing a recywnl abRemovingethe filter camridge and spewtoelemeny 7gom the filter
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(ii) Inserting a filt@MS®Berent into the cartridge:; (iii)
Subsequent |y inserti ngvij he Ekirhdting therspentdijeer aiementefnemtthe catddges d

therein into a filter hgusing.in. Carryi ng out

a filtering process wiYiR tﬁ@“?'f‘gtté? \égrg'lﬁ‘fglqehﬁéepﬁqﬂng fieP ."P§ é"\rﬂ‘S
el ement unt iidot he el efRahother pRd&ired form the inventior kesides fite @illieR Gafthidgd beingr
cartridge and spent elenent fromthe filter . .
adapted to receive a filter element under compression to form a tight fit between
the cartridge and the element, the cartridge being hollow and having a side wall
that is sufficiently rigid for multiple use involving repeated insertion and removal
_ of filter elements from the cartridge.

: i5 The cartridge can be made from any material that enables reusability
without distortion of the cartridge. In one preferréd form a mouided carbon fibre
reinforced cartridge is employed. The cartridge preferably is of integral one piece
construction the side wall having an inside surface and there being an inner
transverse wall, the inner wall including a filter element support grid allowing

20 flow of-filtrate across the inner wall of the cartridge through the support grid
while at the same time providing fairly uniform support for the filter element
across the inner wall of the cartridge.  The inner wall of the can is typically
_thicker than the side wall to inhibit distortion of the inner wall. |

The carbon fibre reinforced plastics used .in the moulding process is

25  preferably made up of 60% "Maranyl” nylon produced by Dupont reinforced with
glass fibre, to 40%, the nylon melt moulding during an injection moulding
process. The cartridge is typically injection moulded at a mould temperature of
90°C-120°C at fast speed to ensure mould fill and to reduce stress in the
completed cartridge. A drying time of 3—4 hours at 85°C is typical.

30 —Other suitable moulding formulations could be used but should be able

to operate without severe deformation at oil temperatures, so a formulation melt



housi ng; (vi) - Extracting the spent filter elenent fromthe
cartri dge; (vii) Reusing the cartridge by repeating steps (i)
- (vii). 10 I'n another preferred form-the invention resides in‘a
filter cartridge being - adapted to receive a filter el ement under
conpressi on WO a tight fit between t he cartri dgePCHMU6I0762

el ement, the cartridge being hollow and having a side wall that is
suffici entIy rigid for multiple use i nvol vi g repeated i nsertion and

renoval of filter emegg thecrtrldgej The
cartridge can be'dRREEAPI%G é@ eéfe Ihix REMIdes 3 Mpsgipi abiovg normal oil
W thout distorti ggdratbftewhith éandgeally lalsé)&eégbqfﬁe e |f19f %r%#gged car bon

fibre reinforced cartridge is enploye e prererably is
of integral one pieceln anothercaspect, dbel@rtndae hoildke avfiier élememgfoarn filtes, the
surface and thergargfqggqnap per transverse wall, the inner wal |
including a filter el*enen pport grid allow ng 20 flowof filtrate

across the isner wal Iambpem(endafmmlrxggm nlevfoythe Hittes Wharert, Brsidk wall andyi | €
at the same tine i di,n rly. uni form port for the filter el ement
across the mne?ézﬁﬁ%{l "gf"?’tpﬁé' ﬁm‘e%ﬂfé‘e"d?r?gth%ﬁﬂ”ml of the canis
typically t hi ckftledst'érie filkd efdnfiéht WatHin tHe damHgéHlsﬁbsgdontohpge%Itte tt]ﬁ%

i nner wal | . The carbon fibre reinforc astics us
moul di ng pr ocessdefining an ouflayy prssage fordiisate sosrrapged thal:r anyl " nyl on

d db 09 h |
produced by Dupont redfHeBEtB@I@'th"bE'?:ltereddw{v%Bl\éﬁﬁrJd% the éélgtfl %‘%!a?gfwﬂég -

mel t nmoul ding during an 1njection no
typi cal | 'y i nPect élement udndetheafiltereddfeeditacknpe filitate avitlf pass through a cross flow

90 G 120 t dt d t
T the oL CoRBrRednRE Ry PaslgB gty thecdienbe o ool orr)c

is typical. 30 the or@ahbrfnlﬁeuleleabém tmmg Wionfid f SHGth@ cbMP® tlieUindseafing!sed

but shoul d be abIe severe deformation at oi
t enperat ures, sceNBABBPAT \g[tﬁ Ih al{e tu\gle an% the side wall ?the cartridge;

the feedstock passes substantially axially through the filter medium to the
© 15 cross flow passage; and '

wherem the or each filter medium compnsung a non blodegradable
“" ‘'material. )
Preferably the non biodegradable material of each filter medium is a facial
quality tissue paper. More preferably the tissue paper is made from virgin pulp.
20  As virgin pulp has not been treated with colounng the problem of colour
contamination in oil is avoided.
The tissue paper may be selected from a range of grades depending on
required softnesé and thickness. The applicant has found that paper softness is
a contributing factor to filter efficiency. The reason is that contaminants in oil or
- 25 fuel stick to softer tissue better. Filters with softer tissues as filter media will
therefore retain or trap more contaminants and give a more efficient cleaning
effect. In addition softer tissues allow more layers of the tissues in a given space
than harder tissues. This quality also improves the cleaning effect. Where the
tissue paper for each filter element is to be machine wound the paper tissue must
30  be able to withstand the tension during winding and thereby allows the filter

medium to be tightly wound without tearing. The applicant has found that paper
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t enpérat ure of 260[err]C is preferred so this provides a rrargln above

hor mal oi | o7neFsper ature whi ch can usually rise to 200[RIWAUR6HP7E2
mar gi nal |y thereabove I n anot her aspect, the cartridge hol ds
a filter elenent for a filter, the cabtridge including: 5

an open end formng an inlet for the filter el enent, a side wall and a
second end opposiraedtad abbet bbgramwplermuateememrt(ﬁs&ges suitable as it can beawourdst
one filter elenment wthin tr|d e di sposed about a centre tube
defining an outflsﬁmcﬁg"é’é@‘ tt?%{"é so arranged that:

feedstock to be fil te"l%u&“daberpmhwlbql@ndrhmh Faeeytand heving a prsdudt lcbder

10 el enent , andthefllteredfeedtqck or fi te W | pass thraqu

cross flow numbes 0f 5798 /202 RN s Mgt ﬂ&?g’i\%g‘”s‘h?rf@&ﬁ ‘B?aFH'e%dlgﬁ‘rre
tube; 5 deghddibRl niRRLVitPpulpl S Rkedbsi ¥9 agMNd onto the centre
tube in sealing engagement Wwith the centre tube and the side wall of
the cartridge; :Each filtet mediwedpay br vpamgnwm centieatube taxé eoll form.
through the filte um ot Io

wherein the or ea{qyap?qugys %ﬂlﬁWﬁFﬁ%i‘aﬁ%ﬁ a ar,!d a‘% gg’g‘,?'ggq%‘he centre tube
mat eri al . by an adhsifecmalms/ Tllieadﬂmnhu mdany adablecabipirert wl theflubdcint

filter mediumis af ci al t.i ssue ef er abl

tissue paper is i due rﬂnwm%gﬁgfeﬁdx%"e mﬁé“%?‘?gﬁb# Eﬂtﬁe ﬁ&%’% %‘g[r{ne
treated wthygol %éé?ﬁ .ht}@ntrzﬁpbsl oarfactte@Uby 3M and GEtidehtiidi BY 3M StdtchS -
avoi ded. he tissue _paper may be selected froma range of

grades dependi ng® EﬁRl675 The3M arﬂwsygquew@t #pth imtheipresence ph @ilpfibele ant
has found that paper SLpRERS1y s tissuclphith thé RN LAGHBIwhPh thd pfer is

efficiency. The reasonTs contam nant’'s in ol fuel
softer tissue betWemnd Ean berredugedhfrerof 3&mmt dismeter agnfthemﬁtlns@-éetwplls toa

therefore r eF ai n {er P;ﬁggﬁn& %@&h@@nﬂ?\&bé&e@% ﬁb%“grﬁnmaﬁ I {hecéx?sﬂh% ]30|!9h

cl eani ng... , on” SO I'ssues allow no ayers
tissues in argi vena»lls paClEYOmm long limnhd avalend tolk svkside mBimtainingathe sane esternal

[ oves, Lhe 1 ca A8 ULl EUE A e St EARR Ot e

wi thstand the t engfitRa fifter medium bBfithegresent inventiby allbvebeniden 43rh t€#6m of the
tissue paper to be rolled and employed per filter element forming an annular roll
about 30mm-35mm wide. -

20 Preferably the inside surface of the side wall of the cartridge is ribbed or
otherwise profiled to deter tracking of the feedstock, between the side wall and
the or each filter element.

The cross flow passage may be filled with a material with a high transverse
porosity, such as woven gauze as an alternative or in addition to the moulded

25  grid. _

._ " Where two or more filter elements are employed, the elements may be
| simply stacked together in a cartridge. If desired adjacent filter media may be
spaced by a spacer means. Preferably the spacer means is a moulded spacer from

- the same material as makes the cartridges.
_ 30 | The cariridge may have a single inlet at its open end for lubricant or oil to

enter the cartridge. Alternatively the cartridge may have respective inlets at
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at about 17 grans per square neter (GSM is suitable as it can be wound
suf ficient| wwhogiyrsy W thout tearing. Ti ssue paRSWACWIPTRed by
Carter Holt Harvey and having a product code ~nunber of 5799 10/20 2
ply is nost suitable for the filter nedium&s it is non- 5 degr adabl e,
made of virgin pulp and rated at 17 GSM Each filter nmedium
may be wound ontapgdsite ends ard ashareddransverse wallrintermediate thevoppositeends thus he
filter mediumh one of i.ts_en adhered to the centre tube by an
adhesi ve neans. HB"‘&)&PPé:'l‘TtQ'Z’aﬁlég{ﬁgrsts preferably inert to the |ubricant

or fuel. An exanpl e ofyheheinkdhgreiprovidedacbothiehdbbfthé earttidie the kémre wbeandt
of the 10 present invention is manu{’actured Bé 3M %Pd I s itdentified by
3M Scot ch rhriwos. lawpasssss eay be aganged, Setvees; adipcent filtene op

oi | of fuel. ‘e sides (P NG siidred WAlIGSM ti ssue paper the centre tube
ont o whi ch t?ue p%ppr’e()rs'th?'des wound can be reduced from 38mm di aneter as in

the existing toilet rThdfitarcadridge is preferabiy wecyded botmayie discardedrajonsg with

I ncreased from?9 ong in the exist] t @il e I n
the wound roll, %ﬁ%'gerré?rﬁ?% 'ﬁri?(f:legﬁ'{eh%'l g%‘r}r‘eméé(rt ée‘?%'gpt bég&&‘ésdfugiﬁel%%ggg‘ R{'}ﬁe
toilet rolls usegapped &) fxdined sglidsi | t er el ements. This arrangenent

of the filter medium of th resent ,invention allows between.d3mto.46m of
t he ti ssue papel® %(Su'ﬁééer%PFth%B'eé‘Fﬂﬂ Wﬁ_'&f'%resfcﬁst'ara gﬁ%’%‘?\‘fs'?%g}rﬁ ng

an annul ar r@l | fiering 5?&&to§9ﬁﬁ&l3§iﬂ§!w de. 20 _ Preferably the
i nside surface of the side wall of the cartridge is ribbed or

otherwi se profiled toadedeor hoHsRBng of the feedstock, between the side
wal | and the or ;248: i the Houshg T Allow a supply of feedstock to be filtered from

the housing;
an outlet in the housing to allow flow of filtered feedstock or filtrate from
15 the housing; ' ' |
o a hollow centre post disposed coaxially within the housing, the wall of the
" ¢éntre post having fluid communication ports between the outside and the bore
thereof, the bore being connected to the housing outlet;
the said filter cartridge within the housing; and
20 filter cartridge installation means providing releasably sealable installation
means providing releasable sealable installation of the filter cartridge in the
housing whereby the feedstock flows from the inlet to the outlet through the filter
cartridge. ' ,
Preferably, the housing is closed at its base and open at its top, the top
25  being closed by a cap fitted with sealing means to engage the wall of the housing.
Preferably, the housing inlet and the housing outlet are at the base of the
housing as is a drain port to enable contaminated feedstock to be drained form
the bottom of the housing.
Preferably,'the open end {ie. inlet) of the {or uppermost) filter cartridge is
30 adjacent the top of the housing so that the feedstock flows from the housing inlet
upwardly through an annular passage defined by the wall of the housing and the

cartridge.



The cross fl ow passage may be filled with a material with a high transverse
p0r05|ty such as woven gauze as an alternative or in addition to the

moul déd 25 grid. Where two or nore filter elenents are

enpl oyed, thegg)Smemnks: my be sinply stacked together POTAUSEPATE2 dge.
| f .desired adjacent filter nedia may be spaced by a spacer neans.
Preferably the spacer neans is a noul ded spacer from t he sane

mat erial as makes the cartridges. 30 - The cartridge nay have a
single inlet at its opfrefenblyf ahollav cerdeapostis disposedwithin, ané seadably bennected
cartridge. A ternatlvelcg the cartri dge may have respective inlets at
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opposite ends and a shared transverse ggth t| nterpredi ate t he opposite ends
a

thus for i ngnﬁah«cweotaék. qqarra@s filtrate in the cepjrgtgbe flows thrgpgh the
provided at bgf y {;9&5 Binmlifi httO fhtd the WML I tﬁé‘b:%nf!@dpost and irtlﬁ. td the

fl ow passages rra e arrange bet en adjacent filter ement's on
opposi te sides of hobsingloatletd wal | . The filter cartri dge i's

Bl ement once the or eariesbler AEEMEATEH Reathe e s pravided dfodsthh Ghper end
trapped and retai W@\é@rﬁr@&ube and bears against lthe topf ofrthé filtecdpditim. Altompréessiont

invention resides in a filt housi ng f.or Jf fllterl fee stock
i ncl udi ng: spring, abguf, re ot i jigreferably interposed hopsing.cap

housing to al{®W gng4Reraining ﬁﬁgjfé Qfge the reRirfing hﬂEQﬁ’rofér%igement with the filter
-element to seal the upper end of the centre tube and to retain the. filter medium
in the cartridge. .
. Preferably, a pressure knob, screw-threadably mounted on the centre post,
bears against the closed end of the cartridge to urge the filter cartridge upwardly
15  against the compression spring.

Preferably, respective seal means seal the centre post to the coaxial hole
through the retaining ring and the second end of the cartridge.

The filter element, s preferably a roll of facial-quality paper tissue of
standard size.- However, other non biodegradable filter media may be used, such

20  as, but notiimited to, non biodegradable cotton, hemp, artificial or synthetic
fibres, or any suitable porous or foraminous material.

The housing, cartridge, centre tube, centre post, lid and other hardware are
preferably made from reusable polymeric, ceramic or composrte compounds and
the like suitable for being recycled.

25  Preferably, the seals are of an oil resistant elastomer. However,
.pe'rmarrently deformed or rigid sealing material. may also be used.

| Thé filter cartridge is typically employed in a filter housing. The filter

element preferably has a reusable moulded centre core so that upon assembly the

filter element and its associated centre core are inserted into the cartridge. The

30 centre core is typically a tube. Subsequently a centre tube is slid into the core,

the centre tube having an end flange projecting radially outward and being

.. located around the centre core and in use embedded in the filter element so that



t he housi ng; an outlet in the housing to allow fl ow of

filtered feedstock or filtrate from15 the housing; a hol | ow
centre post disposed coaxially within the housing, the wall of the -
centre post. having fluid conmuni cation ports between the outside and the
bore Wee789737 t he bore being connected to the housi ndtAY6{00762

the said filter cartridge within the housing; and 20 filter
cartridge installation neans providing rel e8sably seal able installation
means providing releasable sealable installation of the filter cartridge in
t he housithe cantse 6Bk ¢ancbe sldmnedagainsbithe Hiltesalement; ta) retain samaavitiie| et

through the filt : ic bfi&ra ; ; , LNng
is closed at i tstﬁ%gas%n%ﬁ?d Tg%Fe%l'ggt | tglytpég\,ndteﬂéeathgﬁ "E%aﬁg B%@@%‘ tt:’% g%‘etgp g@/’éa
cap fitted w t h andahecgnimetube todnkibijsracking of filtrant betwees the centngtube and the
Preferably, the housi inle n ' t] re at the base.of the
housi ng ag is a Q% Jﬁp'%ﬁ?qqre[ %'bgﬁg%fkggy;ﬁfu@r#ggﬁ aﬁlé/eogsr?%i.(estod BIROVEE AP e
form 3 he dadithanarefopehativeiyustated adjacent the transverdgeridawalb by thet daetridlgen

end (ie. inlet) of the (or uppernost) filter cartridge is 30 adj acent the
top of the housiingrder tPr?é’E'Stt'Héh‘Fé’é‘c?}g%%eu'k‘la °'F‘rtgﬁ1gt"§@“ﬁd%ﬂhg GeRiretube.

upwar dl'y throughy ggrﬁg et ttﬁ?@% ﬁggl/ﬁﬁg\‘;%ﬁ%ﬂﬁ%pgﬁin%h@ usBally Rcatddecditientricangnd

t he cartri dge.
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to, the centre tube. sea ans sé agal ns
flow of flui@ beicvessnthé brd allsiitly some ridges being deeper than other ridges in order to

facilitate tracking of fi ltrate across the transverse end wall. At the same time the
ridges are élos’ely spaced in order to provide uniform support for the filter element
‘and to théreb’y maintain it above and spaced from the end wall of the cartridge
to thereby inhibit clogging.
15 - The cartridge preferably has a wide mouth narrowing to a main body, the
" mouth providing a lead-in guide to lead the filter element into the cartridge
during assembly. The centre core of the filter element preferably includes a
bevélled lower edge also to assist in lead_ing the core into position in the filter
element during assembly. Again the centre tube preferably has a bevelled edge
20  also to facilitate assembly. | '
" In order to inhibit tracking of filtrant around the filter element along the
inner wall of the cartridge the cartridge preferably includes internal annular
ribbing. .
The seal between the centre core and the centre tube is typically formed
25  utilising a annular grove on an outer surface of the centre tube in which an o-ring
is located so that the o-ring seals against the core when the centre tube is in
place. Other functional equivalents can be employed.
In another aspect the present invention resides that a method for recycling
filter cartridges, the method employing a filter element extraction tool to engage
30 and remove a flexible filter element from within a rigid filter cartridge, the tool
having filter element gripping means adapted to be inserted into a filter cartridge

to engage a spent filter element and to extract the filter element from the



and the centre tube, so arranged that filtrate in the centre tube flows
through the 5. fluid communication ports into the bore of the centre post,
and then to the housi ng outl et . Preferably, a filter
‘medi um r et ai syong/wTITg i s provided about the upper end RET/AURG/00TAL r €
tube and bears against the top of the filter nmedium A conpression

spring, about the centre post, is preferably9 nterposed between the housing
cap 10 and the retaining ring to urge the retaining ring into engagenent -
with the filter cartridgel &gemoittms@lbw employs gelawaddptet! totexpardand upahentnd

toretain the fil.ter i j.Nn c | !
Preferably, a prégté)u‘hge c%nrt’g@bgsc(lz?sgm}'_ot%éﬁ;gwoeamt%{ %@&ﬁetnégn gnhqlﬂesagmgrﬁor g‘abb'g?r,‘
bears agai nst thexerhaiordofthe todl from withlv thdguarttidge tiyefitéreelbimehels drawhfishg e

upwardly 15 agaj nst_the conpression spring. Preferably,
respecti ve seal 1| S RAUES the centre post to the coaxial hole

t hrough the regtaining ring an@rifFeDESCRIPYIORION THE DREAMNEEIE-

The filter element, is preferably a roll of facral-qualTty paper tissue of
standard size. Howeveiln ouienghat thehpigsent dayentiap|canibie meve readilyvaundeystoed and bie
such 20 as, bu S I ¢ | od ngpl 0 .
artificial or sy%’["ﬁgb}gc bpaéu‘éai H?%?tgés% ,?brgé&aﬁgnsw ta%? g%pé)er g%stnggkgwgﬁmﬁ'%s
mat eri al . drawings Whicthidlustrate, preferred ieddmdimentsraf thel heention and whesédin:-

lid and ot her hardware.are. . rnefera de from reusabl L ymerjc
ceramic or conposite CEMDINYE fgwgd:agram %%&ggﬁt@ @ﬁ{gfrﬁgleé‘ame E{;‘ihéd"e“‘w
recycled. 2510 of recycliffg atesrdivgyto thBpresent ivehfioRf an oi | resistant

el astonmer. However, p_ermanentl_%; def orped or rg’igei-d s%i ng materi al
may al so be used. Figure 2'is a perspective yieve of 2 tyrige! filter@ssemblys v enpl oyed

ina filter housing. ﬂf%ﬁré 36 @rsection thr%h?’i’?ﬁ%pi%ﬂiﬁérﬁ%%éfnﬂ?s a reusabl e

moul ded centre core so-“that upon assenbl , ter element and its
associ ated centre cor &igwedisasectieq thravgh anptherembodiment ofihe ppesentipmention;

core is typically a e SUOCQURSS hvusﬁaﬁrg%g@ﬁ%gg@g ofil 1 d 1nto the core,

the centre tube having an end flange proje y outward and bei ng
| ocated arouhil the ceffriguse Goisea sertionnillusteatingha daithieri embddinfent tof 2 adntneetobe so

t hat suitable for use with a filter assembly according to the present invention.

METHOD OF PERFORMANCE
The -following description relates to the preferred use of an improved
cartridge used as a recyclable cartridge but it will be appreciated that the cartridge
- 20 could be used as a disposable cartridge.

| Referring to the drawings and initially to Figure 1 there is illustrated in
schematic form the recycling method according to the present invention and a

preferred tool utilised with that recycling method.
As can be seen in the upper left hand corner of the flow diagram a
25 cartridge is made according to the teachings of the present invention and in this
" case formed from a moulded carbon fibre reinforced plastics material so that the
cartridge is sufficiently ridged so that it can be reused. The cartridge is injection
moulded using a formulation of 60% by weight nylon melt resin with chopped
glass fibre to 40% by weight. The resin has a melt temperature in excess of

30 200°C. R

At 11 a filter element is prepared and this involves a 100% cellulose
element 12 into which a reusable moulded or otherwise formed reinforced carbon
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centré core can be cl anped agal nst the fllter el enent to retain same within_
the cartridge.- There is preferably provided sealing neans between the
centre core WO9T1973hd -t he centre tube to inhibit tracki ng oPCHAU6/0aTE2

bet ween the centre tube and the core. The centre tube preferably
includes a plurality of recesses or groovesiDn its 5 end that are

operativety located adjacent the transverse end wall of the cartridge
in order to assi §Pre 9?’1"]?6“’("? d8Kp Ryshed. 1The fillereelement andecareild aradoricad aisinge

centre tube. # sfditheF %g%tﬂe‘?to'l”lﬁ‘tlﬁl'lt?ﬁto'\ﬂg'daﬁrugéé'TB' | opening is usually

| ocat ed concentri ga e centre The
filter el enent suppor Noglrihﬁ Gastridge 18rinthy illustrated ehbodineas irckides Gnnghnbiar

ordor o o 1 Gavedt s R o alEE s B P ERERat el 204 apin niecdng

wal | . At the5santhetfilte? dldérent into thel cgfidgar e cI osely spaced in order to
provi de uniformsuppo t for t F filter el enen ~and to thereby
maintain it above and '%E‘péeg drh @ eéﬁ&”ﬁﬁ?l"'%@%"&éﬂdﬁsmmmlons to be

t her eby i nhi bi t aég&aaw%nﬁé below and the diBé \&é}fs lﬁbﬂgg s@ﬁ&deﬁrﬁ‘%é%dh ges. ngade

nmouth narrowing to a main body, the nout h providing a
to lead the fil t@lfomt@néﬁeweﬁpd(eenéh%ﬁkew¢lagent away fcbom th‘egemwm‘ly so'ﬂ{ﬂﬂ

centre core of t r I des a

| ower edge al so Fgragéséélrﬁraal ﬁﬁ%g%th% S{(ﬁgvggo%e'qq%tt © 5BUre o 14 ﬁ%é qq"f-’ akr
el ement durilfg addgastdrg uséd) ao inkibie traelnhg of filthmt berbadnalble)filten Blendift \dald! (RS
edge 20 also to ﬂgcgb\&t ate ssenbly In order to inhibit

tracki ng of filtVa B& filter el enent al ong the i nner wal |

of the cartridge the Oaté thel@henelementing camGlgidas issdmbRal then Aidfre tube
ri bbi ng. et ween thmgi:entre core and the centre tube

is typically forfhoymnat Wtﬁ?‘i‘+§$h’&°éh%ﬂ-ﬁ'ﬁ Y-gr B¢ eerfre bednthis case inghuslesf
the centre-t ube $caliE intdansd in ehe fordh of an o-ring at 18 which seals against the core 13 to

15" inhibit tracking of filtrant between the centre tube 17 and the core 13.
The filter cartridge is then placed in position inside a filter housing to be
described as follows.
The housing can be on say a truck depicted schematically at 19 and once
the filter element 11 is spent the whole cartridge is returned from the vehicle 19
- 20 to the factory for recycling. The central tube 17 is withdrawn and then a suitable
tool 20 shown schematically in Figure 1 is used to extract the spent filter element
11 from the cartridge. |
As can be seen the tool 20 includes a claw assembly 21 utilising a
manually operable expander 22 so _that upon insertion of the claw assembly 21
25  into the filter element 11 the expander 22 can be employed to move the jaws 23
" of the claw assembly to the position illustrated at 24. A lever 25 is used to
extract the claw assembly 21 and thereby the filter element 11 from the cartridge
10. It will be appreciated once the spent filter element has been removed from
the cartridge the cartridge can be reloaded and it can be returned and reused over
30 and over again.
Figures 2 aﬁd 3 illustrate how the filter cartridge 10 and its associated

element are used in a filter housing while Figure 4 illustrates an alternative



is located so that the o-ring seals against the core when the centre tube
isin pl ace. Qther functional equival ents can be enpl oyed.

| n .anot her aspect the present invention resides that a method for recycling
filter cartri ¢gspomotdre method enploying a filter el ement ext rrmoIvAuSe/M0R2| toO
engage 30 and renove a flexible filter element fromwthin arigid filter
cartridge, the tool having filter elenment gripping neans adapted to
be inserted into a filter cartridge to engage a spent filter el enent
and to extract thenibddimentewbemerthe ffiltercantridge in this ad& 28/i 8ffédively back-to-back
PCT/ AU96/ 00762 ) 9

cartridge. The todiltef pssembles, 10 wherecthg filter elements are halfosize, and gentrd wall
entry i Nt O ARingHdck olBEkCErii s foPm@diaP2y NEhé chieStnd kemiu@a%ém ﬁ'alf
sanme so that upon extractlon of the t ool fromwlthln the cartrid

the filter el ementsized ¥ WeH andoim effect the gartridge; iugigated im Figure 4 is back-to- ack
BRI EF DESCRI PTd ON mlgﬁ h

i nventi on can éoe %ﬁg ggadl'l y un earl_'tlst;[u(l)aordcaar%n gg, i‘snre%éiﬁn ta ahl&pqﬁrﬁﬁgﬁ?&t‘m
effect reference \mmadgmdeﬂmbadeerlteo anth eegyclashipahgisame general dnawMTth:amhdm

illustrate preferr enb nts of thelnvenlo

Figure 1 is a fl oﬁ?gf%‘? grd"g?? J§§Fe3f‘?rr?6pﬁc'i¥r'é ’ER’?%! ‘é‘fﬁﬁ?ﬂ ‘?—1" Eﬁterf’?ﬁeaqPé'Fﬁ'éﬂf
10 of recycling visikothd dagtritige bh&udoﬁgﬁm id ﬁé&%kmbl filtration. Figure 2
is a perspective view of a.t filte gure 3

is a section thr ough a“\b’ﬁf‘@ﬁ?’“ﬁwac" Pfﬁéé'é%gﬁ}?’ car?/ndges t“ustfated:lrgﬁserea 3 andy
section througy anPjh@lowiTiPFigtRNG Whild ise @ﬁ&%ﬁgit H?(%i’?ébt téftral tube havnE§ flow

Figure 5is a sectlon IllTustrating a typical
6 is a section il |tarughtnasages atu? We-ﬂiuetnasgémmr&wre)ﬁ a centre tube

Whilst the above has been given by way -of illustrative example of the
present invention, many variations and modifications thereto will be apparent to
those skilled in the art without departing from the broad ambit and scope of the

15  invention as set forth.in the appended claims.



suitable for use with a fitter assenbl ording to the present invention.
-METHOD OF PERFORMANCE ‘mﬁi WE\OW ng description relates to the
preferred use of an irrprov ‘ e used as a recyclable cartridge
but it will be appreci ated atc t he cartr| dge 20 coul d be used as a

di sposabl e wewinsmye. _ Referring to the draw nBET/AHSSA0AE2t | al | y
to Figure 1 there is illustrated in schematic formthe recycling

nmet hod according to the present invention 48d a preferred tool
utilised with that recycling nethod. As can be seen in the
upper |eft hand corner of the flow di agr &4%AMS5 cartridge i s nade

according to the ! eaghhigs Ahbhe BiReSRlaplddt 38! I9aVa"d Blle! Midnent ppad™e

formed froma ul de carbon rere ced Ias ICS materi a t he
cartridge is sutbmpressibhytor fatged mhttﬂnabem{eenahebmrtrmigeeahd Iﬁeeetemetnudge is

I nj ection dus a_f mJ.Iatl 0% we on

resin with chopﬁﬂ'&"‘;g e'"@*‘& g&‘é‘"f‘ﬁazf ‘ﬁ?i"&k?ﬁ r#‘ff ‘Fﬂg "!%‘”P H%*geﬁlerrelt
tenperaturesi n gXCRISIVNg I%Beateambﬂfdrﬂa(ﬁd removal of filter elefVents¥roin iHé éa?thd&e -
el enent is prepared and this involves a 100% cel | ul ose el enent

into which a re@sabl A filtenicagddes agordipgite elajim nwherein thecartridgeds pbintegral

%?16519278(7)762 one piece construction the side wall having an inside surface and lkbere being an

fibre centre colrmat&ra'rswprus tveadl, thiacinher m_(ail inctuding aafillerc eleaneh8 sapport @rided
Now the cart i dguowia e RLARRRGPS Bh e WA b Prbis T8 g
flare at 14gnhi ghdoweleadttise Sfndtifelpgrovidinigdamiytunifond-support fsreha fillerslemaits i n
feeding 5 t hgcrfolssl, Eheer m?xlere tnrgr?s:[ve}sgtveali hte th%aéagtf-nldcgi €
3. The filter cartridge according to claim 1 or claim 2 wherein the cartridge
holds a filter element for a filter, the cartridge incldding:
an open ena forming an inlet for the filter element, a side wall and a
~ 15  second end opposite 1o the open end of the cartridge; _
" at least one filter element within the cartridge disposed about a centre tube
defining an outflow passage for filtrate so arranged that:
a feedstock to be filtered will pass through the inlet to the or each filter
element, and the filtered feedstock or filtrate will pass through a cross flow
20 passage into the outflow passage surrounded by the centre tube;
the or each filter element being wound onto the centre tube in sealing
engagement with the centre tube and the side wall of the cartridge;
the feedstock passes substantially axially through the filter medium to the
cross flow passage; and
25 wherein the or each filter medium comprises anon biodegradable material.
4. A filter cartridge according to claim 3 wherein the filter element is a tightly
wound paper roll, machine wound using virgin pulp paper of suitable strength for
machine winding.
5. A filter cartridge according to claim 4 wherein the paper is rated at about
30 and not less than 17 GSM. ,
6. A filter cartridge according to claim 5 wherein the paper is adhered to the

roll by an inert adhesive.



The end wall 15 of the cartridge iltustrated includes projections to be
descri bed further below and the side Sk aced annul ar ridges.
The,., ° proj ections serve to keeplmmﬂ‘!“m“ mnt away fromthe end
wal | 15 so thaigerersr filtrate can th Cross st hé end wal IPCRRAYPET6R he
centre core 13. The annul ar 10 ridges are used to inhibit tracking of
filtrant between the filter elenent and the 13 wal I s of the cartridge.

Once the filter elenent and cartridge are assenbled then a centre tube
shown at 17 is pushed iAfittertdadridgs acdorging 1t claina 2 whereitnibeifilter plement isswound
I ncl udes seal i a I the formof an o-ring at 18 which seals
agai nst the core %%’?or}'%fg?o H?Wh&tﬁatp%f'r acking of filtrant between the centre
tube 17 and the cqg.e 13 filter cartridge accortig fo tlabn Tevhereingee insidenanfapk af ae

in position inside a filter housj to,be descri ped as, fol | ons.

The housi ng can béi%wéﬁy)?éhq F%Jéébf'@%‘él%%ﬂ*ﬁ?' 4p detgr éﬁ&&\%ﬁc‘g the
the filter el egent ' i3€ wHNOHfRhE aftfidsgioe is returned fromthe
vehicle 19 20 §mt ofe%%%m’lfk;acltagggﬁﬁ‘%?@recycl I ng. .f'li'hge&;cenjt ral tube 17 is i

wi t hdrawn and therg.a suA filénd cartridge acaosding 2o claim irwherpisrihe icariridge has resppghive 1

I's used to extract, the ent . filter gle ' car iﬂ%vs'
As can be seen the'"[%?tsgquﬁsl%’ggsang %%é"aé%?}’t?fsyy‘ﬁﬂ Eﬁef'ﬁg?'%% %E ite
manual | y oper abl e ghdgandefordingbadkrtatbagkdilteisnserti on of the claw assenbly

21 25 into the filter el enent 11 the expanger 22 can be enpl oyed,t.o e
the |j awsI 23 ‘Itﬁ t He H&'Fe&mﬁsé%@é%lhﬁv'f‘gp? hé?ﬁfog?'f'f%‘? ﬁf%@{?ﬁgai’oeglw g?l\'l" A
| ever 25 is uggd t mbinatri]or?Wma&tilté%lﬁir@/hiligi&@mi’éﬁf@éﬁs&i&ﬂ ihdladmgy t he

ge

filter elenent 11 fromthe cartrid It will be appreciated once

the spent filter el emerbedsopbawsinginoved from the cartridge the

cartridge can be r.el Oada%d_ilg‘i’éwn iphe gggsr,]}gfg; ??%g?g,ap?gd%ﬁ@mkq\bﬁgeﬁge,ed%

over again. I gur es ow the filter
cartridge 10 and ithe lessiogi at ed el ement are used in a filter housing

while Figure 4 illustr agneguti’}e@ ilﬂl';[eq{dmmgv_t‘a aliow flow of filtered feedstock or filtrate from
15  the housing; |
a hollow centre post disposed coaxially within the housing, the wall of the
centre post having fluid communication ports between the outside and the bore
thereof, the bore being connected to the housing outlet;
the said filter cartridge within the housing; and
20 filter cartridgé installation means providing releasably sealable installation
means providingl-releasable sealable installation ofsthe filter element(s) in the
. housing whereby the feedstock flows from the inlet to the outlet through the filter
cartridge.
11. A filter assembly according to claim 10 wherein the housing is closed at
25  its base and open at its top, the top being closed by-a cap fitted with sealing
means to engage the wall of the housing, the housing inlet and the housing outlet
 being at the base of the housing as is a drain port to enable contaminated
feedstock to be drained form the bottom of the housing.
12.  Afilter assembly according to claim 11 wherein sealing means seal against
30 flow of fluid between the housing and the centre tube, so arranged that filtrate in
the centre tube flows through the fluid communication ports into the bore of the
\ : centre post, and then to the housing outlet.
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back-t o- back

\

filter assenbl es 19 vhene el ements are half

enbodi nent where the filter carmng"IHIHIHIHlIHﬂﬂme s effeotively

size and a cwaiwrayzsnal | havi ng back-to-back gri ds i s PEAMIN6ENT6D7 .
The cores and central tubes are all half sized as well and in effect
the cartridge illustrated in Figure 4 is badéto-back 5 cartridges 10.
This particular cartridge is reused in a simlar fashion to the

cartridge descri !)%d eAfiliepassambly asgending tprchlﬁbl%w’ﬁsrgenéﬂ@r mdwmmemmg

cartridge

for oil filteri ng pﬁ%@ﬁ{eﬁ o it déﬂ? ?éggrkflg{ecar é’au’n‘?b%%g é‘%lalffyt

used for fuel fibf tmtﬁlmn cartndge, a compressﬁon yprtng,l ahzmﬂ thmténtm‘ pGEsACiB p@éfefabﬁy

cartridges, |Ilustrated

the end of a preltePesed ﬁ'{‘%gguﬂﬁslcﬁﬁ ar'f’dwe retaining {Rg IRyH gggé@é%"%&

i s, shown in Fi

28 is illustkat egdnp intbi digagerfient wath the filter eleMBht ff séa EheAl}SHER AADFRRE Berttie/ €N

by way of illustrative exanple of pr esent |nvent|on many

variations and nthefanshio '@F@" tffl'\%f'@?"o"\ﬁﬁlqm Hbtfbﬁpﬁ%ﬁf t hose
skilled in the ajj W hRaHtidee Radring tsuryg@ fﬁ'hgl:é?ﬁﬂ\éaﬁf?érel&ﬂ%ﬁégﬁi@%ﬁehe

i nvention as set for

PCT/ AU96/ 00762
CLAI M5 1.
el enent under

and the el enqpnt,

15
™ tube and the core.

cl al
moulded centre core so that upon assembly the filter element ad4 its associated

certr. s BreCPstiach Hia ik DArTRR. £ tehBe RS bR o
céitfe tube having an end flange projecting radially outward and being located
around the centre core and being embedded in the filter element so that the
centre core can be clamped against the filter element to retain same within the
cartridge. '

15. A cartridge according to claim 14 including sealing means between the
centre core and the centre tube to inhibit tracking of filtrant between the centre

* 716. A cartridge according to claim 14 wherein the centre tube includes a

20

25

30

plurality of recesses or grooves in its end that are operatively located adjacent the
transverse end wall of the cartridge in order to assist in the tracking of filtrate from
the grid and into the centre tube.

17.  Afilter cartrldge according to claim 2 wherein the filter element support
grid is a grid of ridges extending across the transverse wall with some ridges
being deeper than other ridges in order to facifitate tracking of filtrate across the
transverse wall. _

18. A filter assembly according to claim 1 or claim 2 where the cartridge has
a wide mouth narrowing to a main body, the mouth providing a lead-in guide to
lead a filter element into the cartridge during assembly.

19.  Afilter cartridge according to claim 14 wherein the centre core of the filter
element includes a bevelled lower edge also to assist in leading the core into
position in the filter element during assembly.

20. A filter cartridge according to claim 14 wherein the centre core and the

centre tube is formed utilising a annular grove on an outer surface of the centre

5 while



cartridge being hollow and having a side wall that—+s sufficiently rigid
for multiple 5 use involving repeated insertion and Eem)val of filter

i S?ﬁ”&%é‘r’%ﬁg;ﬁéii??ﬁge o ot % oo AN AR M e ccooratna o

| eC e PCU/ALDE/NTEL ON
the side wall having an inside surface ahd % hére belng an I nner
transverse wall, the inner wall including a §§lter elenment support grid
allowing flow of filtrate across the inner wall of the cartridge through

the support 10  ghiaGn \WHitie aRlo-rinieisd6cmed sorehaptioey bdingdsehBi dgajnst!thed @r@when
support for the filter el enment across the inner transverse wall of

the cartridge. thg cegtre n}h‘hiﬂ? ipinlaes: cartri dge according to claim1 or
clai m2 wher ein (. ooy hikfiRProrrecyciif Mok ke cBRBRERE thelteps ot o7

- S
the cartridge including: n open end formng an inlet for the
filter elenment, a siddial |Praviding a cyclableofiltercatridgeosi te to the open end

of the cartridge; OQH . 'eg,mi'?%a'tﬁﬁ‘ggg'e%%‘wg}tﬁg-cggﬁgﬁ&t within the

cartridge di sposed ab nin out f | ow passage

for filtrate so arranggg tsubsequently inserting the fikedairaidget andoelehidnt eonchivdd |
pass through the inlet to the or_each filter . el enent, and the
filtered feedstock or “herein inte afilter hoysios inaYRNcls: cross flow 20  passage

into the outflow passa@g surdrRlimglest afitdring precdss QvithtRe filter cartridge and thé RfleC”
each filter elenent belng wound onto the centre tube in sealing

engagenent with the ceelement unidl theglementds seertal | of the cartridge;
noage ol ! | _ . .
TRt ekt ] KR B SR

cross fl ow passage; and” 25
conpri ses a non bi odeghairig;e materi al . 4. A filter cartridge

cccordi g, o cLalm 3wl ! Bl bt ont BB okl B et g 2T
machine winding. (viip. Reudinfgithtanarrdgé by degeatingatepsHp -t(eiic! ai m 4
NS R L M AN SN A —
to the 15" Ol bmpYoyinl h iftf elafeREExtaction tool to engage and remove a flexible filter
element from within a rigid filter cartridge, the tool having filter element gripping
means_adapted to be inserted into a filter cartridge to engage a spent filter
element aﬁd to extract the filter element from the cartridge.
23. The method according to claim 21 wherein the tool employs a claw
20 adapted to expand and upon entry into the cartridge close to.grip the filier
element and hold same so that upon extraction of the:tool from within the
- cartridge the filter element is drawn from the cartridge.
24, A cartridge according to claim 1 wherein the cartridge is injection moulded
using a glass fibre reinforced nylon having a melt temperature in excess of 200°C.
25 25. The method according to claim 21 wherein the cartridge is injection
. moulded 'using a glass fibre reinforced nylon having a melt temperature in excess
* of 200°C.
26. The method according to claim 22 wherein the cartridge is injection
moulded using a glass fibre reinforced nylon having a melt temperature in excess

30 of 200°C.



13 7. A filter cartridge according to claim2 wherein the filter

el enrent is wound from43mto:- 46m of -paper. 8. Afilter
cartridge according to claim2 wherein the inside surface of the si"de,
wal | of .the cartridge is ribbed or otherwi se profiled to deter tgggklng of °
the 5 feedwoskemrong the side wall of the cartridge. OR6% | t er
cartridge according to claiml wherein kﬂe cartridge has respectlve

inlets at opposite ends and a shared trdnsverse wall internediate the
opposite ends thus form ng back-to-back filters. 10. Afilter
assenbly having a filter cartridge according to claim 1 in 10
conbination with a filter housing for filtering a feedsto I ncl

a body or housi ng; inlet in housi ng t

of feedstock to be filtalbd froﬁf the h I ng; ; an outl et
in the housing to allow {1l ow of fiNered stock or fi] fjrg 15

t he housi ng; 0 ho100m/ ntré st disposed jcddXi i thin
t he housi ng, the : g: - tre ast havi ng fl & cation
ports between the %utside apd t he bore t hereof , thg ilq Y
connected to the hdusing oufl et; Qf sai d f’I&a

within the housingk and 20 t - 109

provi di ng reledsab”y seal abj & Tnstall g

seal abl e installatﬂon of the filter el

the feedstock fllowg fromthge inlet to

cartridge. lesemelbmefideded €1 aSSENDI| Y45

housing is closed at 2 its base an

closed by a cap f bg; wi th sealing
housi ng, the hdusing?inlet and the hou5|ng out |

/1 18

114

23

. 24

FIG. 1
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being at the base of the housing as is a drain port to enabl e contam nated

feedstock to be drained formthe bottom of the housing. ' 12. Afilter

asseénbly according to claim 1l wherein sealing neans seal against 30 flow

ot fluid beh@g?‘;}lhpﬁ housi ng and the centre tube, so arrangpci/atigaoofe2l t r at e
entre

in tube flows through the fluid comrunication ports into
the bore of the centre post, arf3then to the housing outlet.

WO 97/ 19737
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A filter assenbly according to claim12 wherein a filter nmediumretaining
ring is provided about the upper end of the centre fube and bears against
the top of the filter cartridge, a conprg > [ about the
centre post, is preferably |nterposed b¢ 5.;0u3|ng cap and the
retaining ring to urge the retaining 5 w0 % K denment with the
filter elenment to seal the upper .end of thy % h

the filter mediumin the cartridge. ) A
claim2 wherein the filter elenment has a/{ & ~N nDuIded centre core
so that upon assenbly the filter el ene N ' centre
core are inserted into the cartrldge 2 the core, the 10
centre tube having an end fl ange prg ard and bei ng

| ocat ed around the centre corf ' e/ in the filter

el enent ‘'so that the centre dgai nst the filter
elenment to retain sane within the 15. A cartridge
according to claim14 including k Zen the 15 centre core
and the centre tube to inhibit t

cartridge.
means bet

FIG 4
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tube and the core. 16. A cartridge according to claim 14 wherein the
centre tube includes a plurality of recesses or grooves inits end
that are operatively |ocated adjacent the transverse end wal |l of tHe.
cartridge in order to assist in the tracking of filtrate frggh%% gEF grid
and i nto t heWQW¥P8% ube. 17. A filter cartridge acc o %5%%1 ai m
2 wherein the filter el enent support 3/ gridis a grid of ridges
extendi ng across the transverse wall mn?h some ridges bei ng deeper
than other ridges in order to facilitate tracking of filtrate across the

transverse wall. 25 18. A filter assenbly according to claim1 or claim
2 where the cartridge has nparrow ng to a nmai n body, the
mout h providing a lead-in guide 14 ia filter elenent into the
cartridge during assenbly. 7l cartq dge according to claim

14 wherein the centre core of th¢lfilter - gnent i ncl udes a bevel |l ed
rnto 30 position in the
ilter cartridge according to
centre tube is forned

of the centre

filter element during assenbly.
claim 14 wherein the centre core |z

PCT/ AU96/ 00762 WD 97/ 19737
15 tube in which af
seal s agai nst the core when
21. a method for recycling a fil
(1) Provi di ng a recycl abl eréél
Inserting a filter elenment i

cat28 so that the o-ring
enisre tube is in place.
conprising the steps of:-

(i)

10
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“(iii) Subsequently inserting the filter cartridge and el enent contai ned
theregin into a filter housing in a vehicle; . (|v)
Garfrying out a filtering process with the fllter cartridge _
el ement until the elenment is spent, (v)

filter cartri dg?CGRd spent Wwwmqm@mmw |
s 5 samons s Ak e Pk

r epeaf istigntertatips! Fateht Classitgstion 6 : an ﬂemtiom Pl Nﬁxﬁwer o ecy c IWGgﬂll9737 A
filte] casoipi2dmes3smsocording to clai M2y, the net hod

filtel el enent extraction tool to ehgad é“b‘ﬂﬁ'"f‘@'l‘?b@‘@"‘ﬁ““f‘%‘%l bI e Fr"1“‘t ’(3?%"’5”297’
elemeft fromwthin ariqgid filter cartr e thetool haV| filte

el ene ]Pl)érftﬁrﬁﬁ?xﬂbkpphuuon Nuniber: 1& %k : P g 3 gl:::
cartr| g endrtSR0NGE Dike: S pezstNmfeinums(zs.u.%) , 18178, K, m;] ] KR, REI LK, hﬂs.
filtef element fromthe cartridge— gkgaivmgn%mmmm

to cl 1@{,}1%?&.?{:@ the tool enploys g c[gw ggim v2qm S ém{k o

and upong 0 t hEnGaiIsSEaIORYERUND OT UB), Edianipisinl (R, AZ. BY. KG, k2. MD, RU, 10
el emefpt @ 8N b3l o same 7day 1PEE7.06250 1/ ext t i OnTME Eirqplaepate AT, BE.CIH, DI, DK BS, FINER,

cartr{dg¥ the filter element is d wn frpmthg %ﬁ@ﬁe&’&“&sm OAFI pe ﬁ?é%
A car m)quﬂwﬁcmrmda@na,g Stk bx08ptLU e cartrrdge is. injec on mb ed
usi ng} a gl TAINOLOGEINTRR| Nnnonwmumw ng.a nmelt terrperature I n,excess of
200[ ef r] C 15 Daniel Strecty Nambour, QKD 456844, hod b Yher oo “mmpa vMel n the
cartr dg&vmmaect | on nmoul jed UBddAdihexitaiton of iht mﬁz%r%%ﬁ@de
nyl on S n§%e prast: urIéNDﬁER@XE@IS 5 claims and to be remm}g@@[ﬂgren]n@" the receipt of
26. g’ﬁ‘g‘n&' g u?@be’rel fretdiE™cartridge is injection
noul d . Jac.eek,r lomg Nyl on having a nelt tenperature in
excesp 30 of [ J‘

(74) Agent: INTELLPRO; G.P.O. Box 3%, B sbane, QLD 4001

(AL).

/

(54) Title: A FILTER CARTRIDGE AND METHOD V

(57) Abstract

A recycling method and a tool utilised with that recycling
method. A moulded carbon fibre reinforced plastics material so
that the cartridge is sufficiently ridged so that it can be reused.
The cartridge is injection moukied using a formulation of 60 %
by weight nylon melt resin with chopped glass fibre to 40 % by
weight. The resin has a melt temperature in excess of 200 °C.
At (11) a filter element is prepared and this involves a 100 %
cellulose elemeat (12) into which a reusable moulded or otherwise
formed reinforced carbon fibre centre core (13) is pushed. The filter
element and core (13) are forced using a press cither together or in
tum into the cartridge (10). Now the cartridge (10) in the illustrated
embodiment includes an annular flare at (14) which operates as a.
filter element lead-in guide and assists in feeding the filter element
into the cartridge. The tool (20) includes a claw assembly (1))
utilising a manually operable expander (22) so that upon insertion
of the claw assembly (21) into the filter element (11) the expander
(22) can be employed to move the jaws (23) of the claw assembly
to the position illustrated at (24). A lever (25) is used 1o extract
the claw assembly (21) and thereby the filter element (11) from the
cartridge (10). Tt will be appreciated once the spent filter clement.
has been removed from the cartridge, the cartridge can be reloaded
and it can be retumed and reused over and over again.




