;yze3e| h6| el . 6T6BI -15 AP R 2003 '10010b' A FILTER CARTRI DGE AND PROCESS
FIELD OF THE I NVENTION THIS I NVENTION relates to filtration and in
particular but not limted to 5 filtration of engine, transm

hydraulic oils, fuel and solvents. BACKGROUND ART O I fil tratfgn(ﬁiﬁ\;ﬂ(;?QQQ
the use of full flow filters that filterlall oil on every pass 10.]5c0-
through the filter and the use of by-pass oil filters in conjunction with

the full flow filters. By-pas ' | I | ral | el
full flow filter and gener aﬁ @'ngga%ﬁmgﬁgfqg ggtdetrlg?i ltr atmmnmm%mmw
full flowfilter. Full flow el epguts OF TR INVENDIGODNON every pass and wor
using an el enent operating like a series of small sieves, with tiny hol es
all owing oi |l to phsitS tVBNGHO N !lRiesftol filkmating anat inpparticolae ut ot lamdedt to
pass through the sieve-|ike el epent. Havvever,_th,f ol es ar? not .smal |
enough to fifiltraiopef epgine, frapepissian peAdydrais ois, fuelands®lyrntsi cl es t hat

can cau? significant engi ne wear Qxﬁ((ﬁ?@i[{i!@d%ﬁ time. On the other hand
a by-pass filter operates in paralfer w turl flow filter and can be
nuch finer to pr OQ'EIEfﬁﬁ!atV@r'\Mwb%‘»tﬁehs@@fflﬂpﬂ’é@'?ﬂlt@?sﬁhﬁtfﬂ%ra‘FlacmHﬁ%@eRY {aﬂe

full flow filter. The use of a by-pass filter progressively filters aP t he

oi |, thus i nhraehithg filtee andéieilse of byefass bd fotdrs Bncbnjedctoomyyidnthiente | Wow.
Typi cal by-pass oil filters include pleat el gment -pass el enpnts. These
2Pt Tt ers BHarey By-Rash G IS GPEAR 1B AEE SHoH Bikcf Tk dem Q!gh AL O oL o
cl ogged aft | . S 1AM fil,lters have a pressure
rel ease val \%’ewﬁz‘% @Eéﬁgﬂéﬁ%ﬁ?‘%%ég%é%??%ym ermt!tetipe of by-pass filter
is a muctipl e di skulbflopaskenianits éltenaillchil lomseverppabs hiodgesrkt dsimg theelpheaited
el enents. The nost effective by- rﬁﬂs_s filters enploy a roll of paper wound
on a cent r alopEsatyre ke a sefiesofshaalt sleyes.ovith sy dwlesa lading ikini rass thraigin
the roll. of p r | tudi I | .. wi dth th aper
rodi o The YIRS alishigchaP paRRIeS PR MEROR st Ao dine ¥ HleVeiee, AfarBeRE

filter via aHéwbusmihit Rsles Ihendtrsnidli phough tofiREesMteRardf fihdd Fartiviee, fhd i ist er
is different to the sieve-like filter and the pleated filter in so far as
the paper rdhesefparticlesitbatcan eaysgisigisantRpeRe Weahoverea payied of imeape |

i nst ead .of passi Leve=1J I . P Ear |
forns gfs paper rork? Ptﬂ{‘?‘% ?’#%P ggg%ﬁ)g%%ésgﬁiegioﬁgﬁz %so'lnlpa’fr%?etl'ee‘fftﬁh%hfjﬁ fﬁf"'f’?illtt%r
housi ng. Lata@d dabrke mophifiskr tapegrésivaly eempboy ideacdrtamnéfartd eoBtHptured by
conprising a di sEosabI_e cani ster gol di ng S’:)‘;Je paper roll. Aust ragi an patent
number 6501 te fdsdpnpliliers The uee of pdasRessHliterrogessivelydiltess all sheaibitbyr ng

a filter ho"iﬁér@ﬁsi%ttﬁe Bsde) Fi?efoﬂh%”&ﬁ‘fanerBLBng%%gl}\%%Eﬁg- The filter

Typical by-pass oil filters include pleated element by-pass elements. These

20  filters employ a longitudinally pleated membrane that is prone to become clogged
after just a few hours work. Many by-pass filters have a pressure release valve that
opens when this occurs. Another type of by-pass filter is a multiple disc by-pass
filter which lasts much longer than the pleated elements.

The most effective by-pass filters employ a roll of paper wound on a central

25  core with the feedstock being forced edgewise through the roll. of paper to progress
longitudinally the full width of the paper media. The filtrate then flows to the
central core where it exits the filter via a return pipe. The principle of operation of
this type of filter is different to the sieve-like filter and the pleated filter in so far as
the paper roll filter relies on oil passing between the layers of paper, instead of

30  passing through a sieve-like element.
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el ement enploys a netal canister with a paper roll forced into the canister
,under pressure, the canister being open at one end, for entr f bﬁ%k
with a base at the other end, the base having a central hol e{f{grA rn
pi pe. A layer of gauze in the base of the canister allows the filtrate to

flow across the base to the return 10 pipg in the central core. The sides
of the canister are ribbed to inhibit feed stock tracking down the sides of

Gi'rount erent | al | yFAEBot® g rogs R HER Frelpslet 1™ aPATRer yitu 2 Ger
away from”}foda Iﬁt?ﬁi’h@%@%%?{%}até&?&?ﬁ@é%pﬂdﬁw ParsAERM ORI bhanga&nﬁe

to inprove flow rate. e paper 1s ti'ghtly wound providing ch

finer effectdiygshblet @nidtévatmolthg theeaiped ralhd di sc type filters. Neverthel ess
the metal canister has a nunber of disadvantages. The ribbed side wall is
enpl oyed to i nhi bhstraliae priegt opmbes @500k desambeselikerrlement obiestaridge
filter dig but lim.ts the density .of the di a. i.le ribbing i .

ef fect i vt QYBbePPng AL RECT R halth o SEr ERDGi ¥l ng DORFER. s iltetg
while the p | [ i i (I8l $EIE ¥ i [ LM ts
t he amount g‘%’%?hiﬁg?‘%éﬂ%r@%ﬁgigglﬁ{é{rﬁg{twgan be Jgp?rfg%'f‘gqﬁﬁg%ms\égﬂr M?lg) lIm to
a maxi num defressace, e cheistel Bringroddmeatordeed | fosentty bhieedatockndithhe basthear ent
flexing of the ribs as the paper is bei ngwﬁushe into position, the limt
bei ng cani sttbe othgriendethedmsehavingsheentraldide fdhesatuse PRt Adpyamoigawssa
nunber - 650176 .y esul t S, i\n tive : l e i Ster
during i nserlit %%S?e ?fﬂtbep égrtgrr%lrcﬁkgﬁ?%ﬁ{t "Jégi%ﬁ.gg‘{ gérrg.sbr ﬁ]tesgg{eh@a@gn'ilegt@rs
are profie tipe ik thisdatradyord. | THg siglesi o thdEanikter dieribbed k6 IHbltfead sesdid
start up when the oil is nost viscous. Construction of canisters from

t hi cker net dracking domak the sidesraf ther eanisigensihe canisternalsei s yee opfewent

30 Ki di fficul . i R AP 003 3
Since t he mARr st v EPLYalBuBNZSHaGR BePreefohBdl e FRER G heldrbE BRS e
use appl i catjhpd} adbaydrdri dsObaRIprovefiodlespdecondiry fldw pastagedoeldestHedt et 0

provide an alternative that is conpetitively priced, inproves filtration
and is |ess thiikprgve owffiltatender | oad. 5 As an alternative to netal

cani ste PCT/ ARG/ 00762 .descri bes | ast.ics filfer i ster.suitable for
Fepeat ot use to oHEBREPY e ORI B Cuie RunE & abeh Fngf BRALELARHL Y e

suf fici entl ypledtad dndWist typatiillehe spent paper roll can be renoved using a
tool and a fresh roll inserted into the canister. Due to the construction
of the netal caniNerthelgss e metal sanistar feserranierefdisadvgntagesy he dbsgent
rolls from th | St : I h Y
cani st er s untieaied TR ePlRISARL S, PR BLlink b RanGae a5y h dRGSlad W) Bkde,
The probl emthé filflet heedi@bustiatitsdhe eclenbiry of thd@lediIO 8V Rl 6ibbirsg isheffedtive to
design is not amenable to nmass production ysing i Pj ect 'hon ulding .

t echni s, limitdwekingdhe canistasds erasfe tonbugdaiunoer laagkw Hgitgg@apm%b%'msm y
spaced conc i 1.Ngs. | ffopt: t . h C

secondary ffpg}&; Steﬁr (E)Al}ahﬁjﬁas%gggéeg' u'?m'? s%fgé cﬁﬁfemgﬁﬁgégh%f grtnﬁfghﬁe(%fa?fdce}i/‘ﬁ%sst er
whi | e supporddnmgretdien e can b¥lpplked o thePapangahiernt marisn @hfdfineddyi the flex
supporting the filter media and gauze the flow characteristics were |ess

t han desi r adhdhe eidewalis abtherem angltheinbrrerd freniagmfdbe Fibs pnthaeanss inksingves

its objectives,tq.provide an ipproved dispesahlie or reusabl e canister by
providing a® SBPa ”B‘ioa%qsl' ggw,g%ﬂ&@beln&Canhsgergf%}'gﬁ- of filter paper under

hi gher £ deways CORPDERRRIMRRohSAHOMOINALLrAIRG PiteM n@hbeMb5h £76 Rt 7 a
manuf acture of the filter canister as a one piece injection noul ded

cani ster. 2itenpenentSpedhildreeatefafraantshers plueimgnnsdriive of thenpapeyirddsntonthe

met hod for construction of an internally ribbed injectjon noul ded hol |l ow
fube sect i orcanstenbIAISe e caustert areArondo bedwsiector 8||rfﬁe%§ub%t5‘z\e”r'ﬁl yse

];;/: itﬁ(rjr .”ffg: am%i&&%ﬂ&f%%ﬁ@%%? {lhg‘i(nr}ﬂ\gthgeoiFlts'?tqést%s'coﬁg.) C%'ﬁ?t\‘tij&iid]goiacﬁefﬁgfsal 'y

from thicker metal would make filters more expensive and the ribbing to prevent

30 tracking more difficult to produce in a technical sense.



30 longitudinally spaced rib defining grooves,; 15 APR 2003 4 (i)
,providing a femal e noul d menber adapted to overlay the nmal e noyl ﬁ) LN
cl osely spaced relation defining a tube shaped void between th m §h03
menbers; (iii) injecting moulding material into the void, said noul ding
material 5 being selected to provide a sug]stanti ally rigid tube when cured;
(iv) renoving the femal e nould nenber fromthe male nould nenber while the

tube is in a green state, the grooves in the male noul d nmenber retaining
the tube in positbiggedit MR frderRie § shospllethanmusihe deyeeed éanvipgtaonse ng

t he tube fromthe .nmal e nould nber_ whi | 152 ﬁhe t%g ids still, in a.green
state. The t@iRHCalPRAh 2dPaomablEeonalnial et fovarlihbs dBsiiehle tonpisivide an
har deni ng wh : i; i : r - r ee 3 epin
of e tobe TR A EERRAIS Y PREH! RMERE THhralitn, S RPIE RETR N
grooves in theckabadeelsadr w thout significant distortion of the tube
conpared to a hi gher degree of 15 hardeni ng whereby the grooves serve to
retain the tube ohsaneligmasivegatieetal TARIstaraPRy/AB610T6] daswiluds a dastine
fromthe nalg nenber wil, epend upon the natyre and ,characteristics t he
plastics nmo F&qrr@”h%?re?q'éb?%goéd?p? equus&etgl erle r?ﬂé‘i"_”c%@?@?%&@@'s“%’reqjm
uni fornt y snagiedeR mhge TaEiMRIRATd Sach 184 PRAPHNBaba FIfkah BEAIH R Ne

tube froma e grooves at th rst instance 2 es place as the tube
is slid overudifiganmadlearmeatresh rdlhimseited into thetcaaistereriDoansd ehe gonsirastiah dhe
same tinme. Thus, due to the sel ectég uneven spaci ng of the grooves, the

force requi rtbg meabeamsterof patsat Byber ka0 r 6 sliets ta remagye the meryueHsfrem as

the tubg,is fE "y t he

ar coves bt - ARS TOHE Gt G A e R R cBhisi BB o
the mal e merfwh désigrid fdrube BandBeosilsa e&éd\@dt.orrh@am'robaem with tbedcaiiorgd.
The tube typically has open ends when it is intended to form an outer
casing for aleseibed 'énﬂgg//’WPf’/QW@%cﬁ Hatathey dlesign| 1senot vreeeablee tepmass

base acr oss RduGier ofnenBleciBl eyl chig B BalERRCIn ARy ahd o BF THE" °¢

noul di ng mat@hiskér waMdsszricdayith eesendpated duhdmtrec mvgdiaran dffdrbtdrepiredable

to 15 the effect of the secondary flow through passages utilised in the base of the metal
canister while supporting the media. While this arrangement was effective in
supporting the filter media and gauze the flow characteristics were less than
desirable.

QUTLINE OF THE INVENTION

20 The present invention achieves its objectives to provide an improved
disposable or reusable canister by providing a rigid plastics canister holding a rol!
of filter paper under higher sideways compression than known in the prior art while
enabling manufacture of the filter canister as a one piece injection moulded
canister.

25 In one aspect therefore the present invention: resides in a method for
construction of an internally ribbed injection moulded hollow tube section suitable
for use in a filter element holding a paper roll filter media, the method comprising
the steps of:

(i) providing a generally cylindrical male mould member having

30 longitudinally spaced rib defining grooves;



15 APR 2003 5 vent the inside of the base through the nmal e nenber to avoid
,suction that may inhibit the pushing of the tube off the male nenber. In
anot her aspect the invention resides in a rigid injection 1y
cylindrical canister, the canister having a side wall, thengzhgﬂaEPQDaBSing
an outer 5 surface and an inner surface, 4he canister being used as a
filter elenment holding a paper roll as filter nmedia, the canister having a
thin side wall angthe j ﬁ?ﬁﬂ d..ank i - j i.ns ' [

t he i nner surfacgﬂ%f t@?vgﬁhgqha gdﬁ%ﬂ%ﬁé%@?%ggga%%gt%ﬁ%gb@g%fﬁgiéﬁgglo
enabl e the caslukimeniber beclbeamypskdd et r@édftin®b hehdidped virl ibdtRgen #hd
ribs, the paper roll being of marginally greater 10 di aneter than the

i nternal di amwetiekmemheng cani ster, the canister being sufficiently rigid
and the paper rol ], being sufficigntly tightl und,that the paper rol]
when inserted int@t he'%%ﬁﬁ'i"gt@Puﬁgm&g"%teﬁﬁtg’)éwt e yoidt @id iy iding mpriesiadd
to the inter I i b r: W S lon of the
canisteﬁ? TJ%?@%%P%&Q?ﬁgQi%@é%%pgﬁgéghég§r%%%hgﬁg&Pghé%@%%yed in a standard
filter 15 housi n%\)ﬂ)her@:n’id\ﬁn%ﬁ{eeféﬁﬁile dhoEashendePfrofBetharBloul § nddalkr
110mm i n dianeter and 170mmTong, the applicant has found that using 17gsm
t hi ck paper wihidie theptebe is ipaspgreenl etats, tthe ghaomes dipthe maknmonld sairabemiadaining

reduces flow to undesirable Iﬁvelﬁ vvherl(aas %ﬁ{és'i ties of about 13nmf cmradial
width i s optNFuliRe BY PORIORPEIthG M3'e A IAdHeBIAE A he sane time mai ntai ning

desirable flow rayes, dgpshidis BRLIAY RO tdROHbmLthe PGB FRMIE ImY
roll tends to cola(l gpse W t(lilui n Ets)’he c'agli ster base ﬁeow cman becgqn%vnqbgfegéﬂﬂ% and
t he anti0 t r ab&itutee isishidl ibecgreen staéd.f ecti ve. Al though filters do work for a

short tine at these |ower densities effective and reliablg filtration
general |y occur seﬁlfotﬁ'ématﬁfﬁf‘" ey Qd'i’%ﬂdeg?r'ie'ﬂ'ﬁ% 'B?%bérﬁoqcﬁv%‘ht‘?fo}harﬂﬁ"tﬂﬁ S

preferred f%mrsegmeeaa forls6t thé gmo@%attgefde@@e%%f,hawaéﬁiﬁgcl?ﬁéﬂe&nseg; b
size and 25 nost desirable conpresSion suited to I njection ul'ding an
reliabl e insapkrthat the woehdebtglar 6bs taant be pashed fiamh .th&rgrbevedbliy thbemalede
wal | s of the cagi ster include nmarginal fla\gi ngD of at | east o,r&@end of the
cani ster so "h&@Per witheuggRRicANLHiStarHop ghitke Bibe compered|tpya Righet degres ok

or der .5 1L L [ i.de: I i..S i.Ss biased
a9 ¢ o Mafdenifl HELY iebftoblE: serp edhelSint Bl chifeAdientinder, o &0
of the paper rol ITHengindteg of e veledse 20QBe Gubb drorathe tradle nTgmpbeaMiyl ddpend

flared end is the open end at which th aper .roll is pushed into, the
cani ster. Pr”éﬁoé‘rtgﬁl'{})at'frﬁ@”tdi %?r?frl%rj'fé_tﬁs tﬁ‘? BFJ?SHET Frlé)“t"i'”ﬂ ’ﬁﬂelr'ia ??%s from
the inner surfacqtgigelipshle it Hesrodledark ot WhitbiriKshbaeedsh Bk A& mamfé/mere

the ribs are 5 evenly spaced it is preferable that they be at the shall ower
end of the msarthat aicethejieitial mieaserd the e fran alhthe graowesatthegiitst irsparceon
the inngr surface to further,Lassjist release fromthe | e moul d. However
the pagdl midieackacthe Gt 15T hies B BLE AetBbem e MRS GRALtEH RIS Eh « o
achi eve the f ey dna [ ' :

cylindrical gz apeS d\}\llrt]iérageanﬁ]ﬂéﬂni%hﬁggy'di angﬁg%bﬁ%eﬁgmﬁgﬁ?ﬁ?%ﬁggﬁ? rs&d&ﬁg’
medi al | y bi dbedoicewaquirsdhappushltie tubei otezthpged@realis yestmakd dashahanagihesal
taper on the hnner urn3§e a thg %ﬁﬁn end to act .as a lead in for the
paper roll, t %'%B‘j‘szl@fji lepzihag the full pemRlemeRkoF s ensass hREreartstanyand
to maxi m se - Sl i i t LT i ng
ibs. 15 pr SFe TP RHRELE HRERS RReBPiC fbe 8 cuied L B fil: nid6e!
externals radi al st rengThemnibegani lisopertiended or can havasede endaidded. Thetdirse
is typically inwardly dished by up to 2 mllinetres at the centre relative
to the edgedypically des apenmngyiverenaitils niended te forman losiei ¢rging farredpubler

roll as the pa er.lroII Ls be%i nlg(.l ressed hone into the canister. 20 The base
pref erably edfiltersurh a8 ARG h radial I'y extending flow passages

d by | i - | f
separated by a”d\?vhetré‘%ép g%‘?ﬁd tﬂﬁé!h%%égg VOPRPtHd e BHUIAIRE Ak Refblf fof O

evenly distribute and support a across the base

cani ster andobfiry #HbA/esRANMIALIsE bAY epassfabe ks Hasing iohed basen ahd Witle
cani ster bel ow the gauze. 25 BRI EF DESCRI PTI ON OF THE W NGS I n order

t hat th30 pr e¢bermouldiegmaterial overs thefeeer enndiof theumdbe seothkrdhis preferabld tot o

practical effect reference will now be made to the acconpanyi ng draw ngs
which illustrate preferred enbodi nents of the invention and wherein: Figure
1l is adrawing illustrating an injection noul ding apparatus for 30

i npl ementing the nmethod descri bed,; 15 APR 2003 7



Figures 2, 3 and 4 are schematic drawings illustrating the noul di ng process
,utilising the apparatus of Figure 1, Figures 5 and 6 are opposite

perspective views; Figure 7 is atop view, Figure 8 is a bﬁS%B Oaﬁnd
Figure 9 is a cross-section all illustrating a canister m zg

apparatus of Figure 1; Figure 10 is a pergpectlve drawing illustrating a

hydraul i c press used to push a paper roll~into the canister of Figures 5 to
9; Figure 11 is asch c dra il Lustratin peration, of the press and
the assenbl yeBF theningide ¢ thekpasgwbﬁcamh fﬁ%“ﬁ@d‘ﬂgm FitQ ayolt Hachan thairmadivng

of the hydr I 13 is a section through
a fuel fil tZ"’%ﬁ ‘ﬁé?@%'b%ﬂﬂ&ég%%@%&nﬁ%éﬁﬁ%m ng to the draw ngs and
initially to Figyg Sndthbh@srp‘éctﬁwelxh‘lxéir&tdrﬁe%ﬁhétﬂn|arﬂlgﬁ9&tdj@<ﬂ|dm%bdldlﬂgj @Raml Yy
10 conprising a mal e noul di ng menber 11 15 surrounded by a fenal e noul di ng

menber 12 f aylindcal canister] hebednvisten halng & hite wpbnthergiée wadhhafingaht@uter

plastlcsmtothe uldacon ai ner can be formed., The ul di ng bl y
i ncl uded a §uifere 2 a‘l&”%cﬁué aget hercan kg e el 3 i‘)g[mr %‘F”&ﬁrﬁgﬂ?‘g‘ﬁlg a

flange gui d@a@@rﬁ@ Il'lzsﬁl 2r 1 e%;%ntﬁén Fﬁﬁa’f‘ér ﬁ%égﬁ%ﬁ%lﬁ”ﬁdﬁtwélma%tﬂh%geo%%?r?é‘ge

19. The nual g7 I's e

unevenly 20sspaceshtbatikipl riilb'ﬁ%?ﬂﬂé&thr&’g Ifforhahdenadr eaMdc Bﬁfhé oiciee@all Maridpe
injection nmould can be pushed fromthe nould using the ejection flange 16

whil e the comjatting aldsﬁt@ma‘ suffieient yo gpable the eamagketa be rembyed fromea male he
grooves 20 t ve 0 e.surface., of the nmale |d 11,.durin

ej ection pr B't‘é’rs]g éjse?'é“n% 53}?@ rips |t %GSP?%FF r qﬁg’e{r}% gb rg@rgggzg}yogreater

pr oduct1?on f arﬁ‘et@Pﬂ’Fa%' tREinterndISdidthetdiof theS&driftgr, Wé'kgh@&r%ﬁ%% fricfantl tly

Fi gure Figure 2 represents the first stage I n’'the process ereb r\IQUId

plastic is figicam the pamm'rroﬂ)lrleesslrseffandnﬂs tighply esema thashe lpapbt acdkm&mtl on
at 21. An air ve t vakve at 15 i,s cl osed. anclﬁéanr“é;emal e noul di ng nenber, 12

is in the cfrt§§58 PSRNLISNYIDRE RGP HtH ly comprepsedsiofhe ipternal
represent eddwerﬁ.&w&f ﬁ%etéaﬁ.sft@rrwhﬁonpals@o%mb@frthé%ah%?erbeen 30 wi t hdrawn

whi l e the contai ner remal ns on the mal e noul di ng nenber. The cont ai ner
23 is still greeh’yatcatlhl theshssgenbled filber emmehtsnsatgapbiyedhm praarecdsdt fileer
ej ection 5 APR

003 flan 16 is dri Ion face of the nale
moul d énbePOUBSs "%me %‘?’ﬁfq 1%?%0?%0@‘@&3 sta 8”5{)}9’3%'& digmetey
pushed of f L he158hfn ToHE, th&9pPRERRhas found that using 17gsm thick paper and paper

a paper density above about 15m/cm radial width reduces flow to undesirable

levels whereas densities of about 13m/cm radial width is optimum for maximising

filtration but at the same time maintaining desirable flow rates, densities below

20  about 11m/cm radial width the roll tends to collapse within the canister base flow

can become blocked and the anti-tracking ribs become ineffective. Although filters

do work for a short time at these lower densities effective and reliable filtration

generally occurs above about 12m/radial cm. The present invention in this

preferred form enables just the right amount of paper, matched to the rib size and

25 most desirable compression suited to injection moulding and reliable in operation
when compared to the prior art.

Preferably the side walls of the canister include marginal flaring of at least

one end of the canister so that the side wall of the canister is medially biased of the

order of .5 to 1 millimetre so that the side wall of the canister is biased inwardly to

30 resist distortion of the side wall and enhance compression of the paper roll inside



11 as illustrated in Figure 4. A typical container fornmed using the
,apparatus of Figure 1 is illustrated in 5 Figures 5 to 9. The container is
a generally cylindrical canister having a side wall 24, the‘ g?&?ﬂga
havi ng an outer surface 25 and an inner surface 26, the can used
as a filter elenment holding a paper roll @s filter nedia, the canister has
a thin side wall and includes spaced anti-tracking ribs 27 that project in

this case 1. Lk et it .t ' ri h I .28
o rvardly SRRl TR s el endlts dhe Inchthd 80 HAAF e, PAGR PRSP
seal i ng washgiished iftontBk @amieRrt ure 31 being provided for a return tube for
returning the filtrate fromthe filter to the main oil or fuel circuit. The
base is external | Brefariidgdhwairiis ptajectg heiiingetre hs 23ehilMimhétesst frormi mherihner of

t he base includes radial flow passages 33 separated by |ands 34. As can be
seen there aywface of m%c@ﬁﬁédw&hi-5181”1"I”W%a%@agé@t%U@ndV\ﬁlﬁraﬁhﬁlfabS age
projection 35. The annu|ar projection,35 als eryes an ant,i-trackin

pur pose Tn soveply S%eadb'ssﬂ%ﬁ'%@ﬁb@ﬁp&% E’lﬁial? tﬁﬁé%a@‘é eheng ?fi{i@(ra&ﬁ%nof he
si des of the,contishNgle PREPWRIIHAPPRTe S| AP RENE PRRSLIT36 & PlRket he
base 28 of the canister. The container 23 1 ncludes a flared marginal edge

regi on at 36asasistiredeaseuirowarttieohalef mould. 3Towhveh topeapte s be tnead tightyor

the paper roll into,the canister 23. 20 Figure 10Q .illystrates, the _operation
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Figure 11 angijdian théeagisiediand tplrabgimise the sitletesd dbompressidbn aphtiedapethe
roll, activation of the hydraulic 30 cylinder assenbly causes the paper
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sinply by a%a‘s‘»?&gieggeparated by lands, the lands defining supporting surfaces for a gauze to
evenly distribute and support the paper roll media across the base of the canister
and to provide secondary flow passages across the base of the canister below the

gauze.
25 BRIEF DESCRIPTION OF THE DRAWINGS

In order that the present invention can be more readily understood and be
put into practical effect reference will now be made to the accompanying drawings
which illustrate preferred embodiments of the invention and wherein:

Figure 1 is a drawing illustrating an injection moulding apparatus for

30  implementing the method described;



the thickness of the base to be very thin so that the base can be renoved
maki ng an open ended tube. Fuel to be filtered flows into the tube from
both ends. Two half size paper rolls are inserted with a return flow path
provided by an internediate gauze. A return tube is |ocatéif APRe2088t ral
core as in the previous 15 enbodi nent. Wi st the above has been given by
way of illustrative exanple of the present7 i nvention many vari ations and
modi fications thereto will be apparent to those skilled in the art w thout
departing from thdiguread, ampit4 Ardchempic drawings ilhetirtingthasmaddinmpretessut
in the appende_éi. cl a'bms. 20 1E APR 2003 10 CLAIMS 1. A nethod of
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stilt in a graemm@vazf@.n qil fikenpleRataccor di ng to claiml1l wherein the groves

are not ,uniformy ac Q ; . t initial
el case B the t ubE R 4 SR BB R Rie bRt RGN
progressively sligjgafk thr ad@dtiorbiddigRG filehbikéer eleRferti bs do not all
encounter grooves at the sane tine. 3. A nethod according to claim1l or
claim2 wherein the tube shapedyidb®R 8 OelkORMANLE or ni ng a transverse
base across one e of. the tub . L. . e | e np er
during production ?rlr'@_gttf?e%%(grlag\l;'rﬁ Sh?rrﬁ(i é&ﬁgﬁog&% Es'p% Herw'ﬁ?eeés m@strga?g%)@éi
mal e noul d mpifeefion t MSUldIBE dgssembiyiel Padenprisivgd adaldraddhlid® iehsberalie
moul d menber t'o avoid-suction that may inhibit pushing of the tube off the
mal e nmoudbd neutsernded bya fengale meglding wambsall Aémyegaralid § 3bpwaen ther that

. >h ; A i | . j
curtace and SRoRIhERibn A haffpBhac NG e HHSIES (Batfher CAY bR%aMel 1ile
hol di ng a papesuldild agembily irflud@di guidehedcenisd efe@Drnfxndg 16 anli & psirdsf
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i njection noul ded cani ster according to claim4 wherein the ribs

Figures 2, 3 and 4 illustrate the three stages of production of a container

25 using the injecting moulding assembly of Figure 1. Figure 2 represents the first
stage in the process whereby liquid plastic is forced in under pressure and is
represented as the black section at 21. An air vent valve at 15 is closed and the
female moulding member 12 is in the closed position along the main guide rails 22.

in stage 2 represented by Figure 3 the female mould member 12 has been

30  withdrawn while the container 23 remains on the male moulding member. The

container 23 is still green at this stage. In the third stage of the process the ejection



10 project about 1.5 mmfromthe inner surface of the canister. 7. The
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to claim 12 wherein the ribs project about 1.5 mmfromthe inner surface of
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whorei 1t he i3 RLERRS BFEpniEpa) ReEL Rl e AP puih uieRiomitd | |
order to pravBdevhichioperates as a lead in for the paper roll into the canister 23.
20 Figure 10 illustrates the operation of a press 38 employing a hydraulic ram
39 having a cylinder assembly 40 with a piston rod 41 and a platen 42 and a base
platen 43 with a control valve 44.
Assembly of a filter element is illustrated in Figure 11. The diameters
illustrated with the arrows 45 and 46 are approximately the same with the paper
25  voll 47 comprising approximately 43 metres- of paper wound into.a tight 110
millimetre to 114 millimetre diameter roll on a cardboard core.
A layer of gauze 49 is placed in the base of the canister 23, the paper is
initially pushed into position by hand as illustrated in Figure 11 and then the
guiding platen 42 is placed down onto the paper roll, activation of the hydraulic

30  cylinder assembly causes the paper roll to be pushed into the canister 23.



agai nst |l oading as a paper roll is being pressed into the canister. 19. A
filter element according to claim 12 including a base and \ége ? he 20
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by |l ands, the | ands defining a supporting surface to evenly distribute and
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sections suitable for use in a filter element holding a paper roll filter media, the
method comprising steps of:

(i) providing a generally cylindrical male mould member having
longitudinally spaced rib defining grooves and a free end;

(ii) providing a female mould member adapted to overlay the male
mould member in closely spaced relation defining a tube shaped void between the
mould members;

(iii)  injecting moulding material into the void, said moulding material
being selected to provide a substantially rigid tube when cured;

(iv)  removing the female mould member from the male mould member
while the tube is in a green state, the grooves in the male mould member retaining
the tube in position on the male mould member; and

v) subsequently forcing the tube from the male mould member while
the tube is still in a green state.

2. A method according to claim 1 wherein the groves are not uniformly spaced
on the male mould member so that once the initial release of the tube from all of
the grooves takes place, as the tube is progressively slid off the male mould
member, the ribs do not all encounter grooves at the same time.

3. A method according to claim 1 or claim 2 wherein the tube shaped void
includes a void forming a transverse base across one end of the tube at the free end

of the male mould member, during production while the moulding material covers

the free end of the male mould member, the inside of the base is vented through

~ the'male mould member to avoid-suction that may inhibit pushing of the tube off

the male mould member.

4, A rigid injection moulded generally cylindrical canister, the canister having
a side wall, the side wall having an outer surface and an inner surface, the canister
being used as a filter element holding a paper roll as filter media, the canister
having a thin side wall and there being spaced anti-tracking ribs projecting from the

inner surface of the side wall and projecting a distance sufficient to enable the
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5. A rigid injection moulded canister according to claim 4 wherein the ribs

project at T mm to 2 mm from the inner surface of the canister.

6. A rigid injection moulded canister according to claim 4 wherein the ribs
10  project about 1.5 mm from the inner surface of the canister.

7. The canister according to claim 4 wherein the ribs are evenly spaced, the

inner wall having slight taper on the inner surface to enable release from the male

mould.

8. The canister according to claim 4 including a marginal taper on the inner
15  surface at the open end to act as a lead-in for the paper roll.

9. The canister according to claim 4 including a base and wherein the base is

inwardly biased.

10.  The canister according to claim 4 including a base and wherein the base is

inwardly dished at the centre relative to the edges in order to provide a bias against
20 loading as a paper roll is being pressed into the canister.

11.  Thecanister according to claim 4 including a base and wherein the base has

an inner surface with radially extending flow passages separated by lands, the lands

defining a supporting surface to evenly distribute and support the paper roll media

across the base of the canister to provide secondary flow passages across the base
25  of the canister.

12. A filter element having a rigid injection moulded generally cylindrical

canister, the canister having a side wall, the side wall having an outer surface and

an inner surface, the canister holding a paper roll as filter media, the canister having

a thin side wall and there being spaced anti-tracking ribs projecting from the inner
30 surface of the side wall and projecting a distance sufficient to enable the canister

to be removed from the male mould member defining said ribs, the paper roll being
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2 mm from the inner surface of the canister.
14. A filter element according to claim 12 wherein the ribs project about 1.5
mm from the inner surface of the canister.
15.  Afilter element according to claim 12 wherein the ribs are evenly spaced,
10 the inner wall having slight taper on the inner surface to enable release from the
male mould.
16. A filter element according to claim 12 including a marginal taper on the
inner surface at the open end to act as a lead-in for the paper roll.
17. A filter element according to claim 12 including a base and wherein the
15 base is inwardly biased.
18. A filter element according to claim 12 including a base and wherein the
base is inwardly dished at the centre relative to the edges in order to provide a bias
against loading as a paper roll is being pressed into the canister.
19. A filter element according to claim 12 including a base and wherein the
20  base has an inner surface with radially extending flow passages separated by lands,
the lands defining a supporting surface to evenly distribute and support the paper
roll media across the base of the canister to provide secondary flow passages across
the base of the canister.
21.  Afilter element according to claim 12 wherein the paper roll is wound to an
25  average density of-about 13m/radial cm.
22.  Afilter element according to claim 12 wherein the paper roll is wound to an
average density of no less than about 11m/radial cm and no more than about
15m/radial cm.

23.  Afilter element according to claim 12 wherein the paper roll is wound to an

30  average density of about 13m/radial cm.
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