-1- : 2106410 Liquid filter assenbly Field and
Background of the Invention The invention relates to a liquid filter

assenbl r 5 renoving inpurities contained in a liquid, and nore
partic y, to such assenbly-including a filter in the formof a rol
t hr ough ich aliquid is passed for filtering action. Aliquid filter

assenbly including a filter in the formof a roll which separates and
recovers inpurities 10 contained_in_a liquid is known in zg.eﬂg%j_QThe
filter conprises a roll.of paper sheet when the liquid is oiTy, 0
synthetic resin sheet such as pol ypropyl ene when the. liquid is aqueous.
The. roll is coaxially received in a cylindrical shell, and contam nated
liquid to be filtered is punped to the top of 15 the shell for filtering
purpose. In use of such assenbly, as - - contamnated liquid is
passed throughglRG: 50p; Pled NgseRblyfilter, the adsorption of sludges begins
fromthe top of the filter, causing a pluggi ng which produces a resistance
to the passizid eahdt Backaquuuad ot ebe | Inparkionf the supply of 20

contam nated liquid is continued when the passage _thereof through the
filter encountersThf {PYeHORI TS fR & Limuisufpl e rassemPLy| feF cases,

whi ch, causes cracks_.to be produced in a portion.of the roll filter. . The

oracks pr GRS TPREr T T4, FopERned T Rildaned” IR PR PAFELSEHEHE ( he

cont am nat@l sgan asbédibiF in¥1h@Mhgda t HE RNLAMeRA! B0k idiUiad cbo1be

external |y discharged through theSe cracks and a drain port w thout
through which a liquid is passed for filtering action.

A liguid filter assembly including a filter in the

form of a roll which separates an& recovers_impurities

10 conﬁdined in a liquid is known in the art. The filter comprises
a roll of paper sheet when the ligquid is oily, and of synthetic
resin sheet such as polypropylene when the liquid is agueous.
The zoll is coaxiallf received in a c?lindrical shell, and
contaminated liquid %o be filtered is pumped to the top of

15 the shell for filtering'purpcsé. In use of such assembly, as
contaminﬁtgd liquid is passed through the top of the roll
filter, the adsorption of sludges begins from the top of the
filte}; causiﬁg a plugging which produces a2 resistance to the
'passage=of tﬁe contaminated liquid. If the supply of

20 contaminated liguid is continuedlwhen the passage thereof
through Eﬁe filter enéounters an increased reéistance, the
supply pressure increases, which causes cracks to be produced
in a portion of the roll filter. The cracks produced in the
filter tend to be widened under.the pressure of the‘contaminated"-

25 liéuid,.allowing the contaminated liquid to be externally

discharged through these cracks and a drain port withous

"
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2being filtered, thus degrading the filtering performance. Wile the
occurrence of cracks may be prevented by reducing the supply pressure of
the contam nated |iquid, this reduces the filtering 5 eff|C|ency It is
an object of the invention to provide a liquid filter assenbly whj ;
prevents the occurrence of cracks in aroll filter as the filtrafi

prOcess proceeds, by providing a substantialy uniformdistribution of 10
ligqoed flow all over the roll filter. It is another object of the invention
to provide a'liquid filter assenbly in which the direct application of the
liquid pressure tdPerg rofileeredr i shudoi degrading viheh BiiteLnd nenber

is also DFOVIded(ﬁbéfﬁtﬂéhce.eﬁ%hgémtﬁédScéﬁrEEﬁcémdfféfé@ﬁssﬁd%S5@
cover the end surface there & th % greven hrect di sch arg&
contani nated | i quiRF $YPRERA ePdnt P b%?fdﬁﬁhnﬁgPB ¥t RFeHIYLG entﬂ%
degraded. |n accorctmcamingted NeEiquienttinds téduces stipe ofi esk in0

liquid filt asse & ising a cylindrical casing having a bott onpl at e
in which a ?aln pé.%cf E‘Hﬁ‘flltered liquid is formed is fitted into an

opening formed at its one axial end and having a cover disposed to close an

opening at the other pxigh %mqeé%f?ftsﬁﬁlaﬂQQﬂt;oﬁh%of%&%MQ%eaé“&i%ﬁid

filtering materi al haV|ng an axj al | ess "t han the axi
length of the casifigtdfl 2936MRIY yWREER| PEGVRRERI fheh O LRRCR IRE fFTaGkS

belng provided w tin a0 Azlal Eyleskead raebFiQtiration process proceeds, by
providing a substantlally unxform distribution of
10 liquid flow all over the roll filter.

It is another object of the invention to provide a
- liquid filter assembly in which the direct application

of the liquid pressure to the roll'filte' is avoided

_ and in which a filter member is also provxded on the

15 effluent side of the roll filter so as to cover the end
surfece thereof, thus prevent;ng a direct discharge of
a contaminated liquid in the event the performance of
the roll filter is degraded. |

In accordance_with the_invehtion, there is provided a
20 liquid filter assembly comprising a cylindrical casing
having a bottomplate in which a drain port for a
« filtered liquid is formed is. fitted into an opening
formed at its one axial end and hav1ng a cover d1sposed'
to close an openzng at the other ax1a1 end, a filter in
25 the form of a roll of filtering mate:1a1 having.an _
- axial length which is less than the axial length of the
casing and coaxially received within the casing, the
filter being”provided with an axially extending bore in
, alignment with the axis thereof, a contaminated liquid
30 injection pipe extending through the axial bore and
having one end projecting into a space def1ned by the
internal surface of the casing and one end face of. the
roll filter, "and its other end ex*endlng from the



~alignment with the axis thereof, a contamnated liquid 30 _ihjectibn pi pe
xtendi ng through the axi al' bore and having one end projecting into a space
fined by the internal surface of the casing and one end face:of the roll

ITer, and its other end extending fromthe 3 casing, the injection
pi pe belng formed with a liquid ipjection port. in the region of such
projection, an upper filter nenber forned by a non-woven fabric which is
di sposed so as to cover said one end of the roll 5 filter, and a filt:
retajni i ' o e r£.a upper
filter |ﬁ§ agﬁ eé@r? 3& nu %ffgpgﬁﬁnaat O%ﬁEgi?%£§6In to all ow

t he I|qmnﬂQthﬁmspﬁﬁéréﬂhréughréﬂdQﬂsﬁfhéﬂpthﬁQiﬂnﬁiq&Hn%G in the end.
of the Qﬁf‘pér”gﬁitg&@tﬁémégr foaﬁaaelbvtfaemoééatﬁbmbﬁhém

di stributin the (Eﬁ the filter $ta|n c caus g t he upper :
filter F ERAINGE (3t o‘?‘?e_f? %s'é?fg ntly, the upper
fislter EHHEQTJNanWCesfnaqenruzuainingadisu dﬁspbsa&nﬁauamated liquid,

Lhus 18 coudi®TOHE NoBLIGRS cbIS" S W Hithdd1c CALATARRES bhguLd TS then

subject‘ﬁo a Seco rration. ol | e openings in
the fil th@ving aamlﬁggdﬁ skumkefelof &@qumpéprm?ﬁt dhergiifer tdecone

i ncr easigiglow Mn@gwqmah ts USRS . thBPetiRPBligh lahd My eRawfhs as a 20

cushi oni ng nenbe revent. undue Or: excessi
%oves forme in the egd the openzngs fbcated
10 'nearer the upper frlter member for dlstrrbutxng the

;11qu1d, the fllter retalnlng drsc causrng the upper
filter member to be urged agaxnst the roll frlter.

Consequently, the' upper filter member nproduces a_
' prlmary frltration of the contamrnated quuld, thus
15 removrng sludges therefrom, and the contamlnated liquid
" is then subject to a secondary fxltratron by the roll
'frlter. As the openrngs 1n the filter retarning disc as
well as the upper f11ter member become. increasingly
| plugged with sludges, the upper fllter member acts as a

20 cushioning member to prevent any undue or excessive
f11ter1ng pressure to be directly applied to the roll

In a preferred embodiment of the invention,: a'plete
uhaVLng a number of through-openlngs formed therein is

25 1nterposed between the upper fllter member and. the-
filter reta1n1ng drsc. ~The plate further reduces the
frltering pressure. The fllter retalnzng drsc may be a
castzng, for example of iron, and 1s relatively heavy -

_ S0 that 1t exerts pressure on the upper. frlter member.

30 Alternatrvely,_ the upper filter member may be

'resilieutly pressurrsed by a:spring,' ”

:iIn a preferred form of the 11qu1d filter assembly of
the invention, a 1ower filter member, similar to the

.



fi'ltering pressure to be directly applied to. the roll filter. In a

preferred enbodi ment of the invention, a plate having a nunber of i
through openings formed therein is 25 _interposed between the upper (EQ‘*J
fi'l ter nmenber and the filter retaining-disc. The plate further: reduces
filtering pressure. The filter retaining disc may be a casting, for exanple

of siron, and is relatively heavy so that itgexerts pressure on the upper
fiPMer menber. 30 ‘Alternatively, the wupper filter nenber nmay be
resiliently pressurised by a spring. In a preferred formof the

| |th| d. LI | ter afss;e@isﬂ:er ofﬂguberl megbleirorn,s axdtfymgroéed thﬁétﬁ?ﬁéﬁpefhzsb?héﬁr eha
t he upper filter er interpos er. end of the
roll filter and th%ngSgoﬁﬁ%hef%#kﬁ%eaggsiﬁ g, W ng- t | Ghetney
filter nmenber to- ptlwentaldoshlmgctthié sdbwege ﬁfltzen:onemhénatted pienenkt ia the
event 5 - the ai£s&%2ah%g§ g&”@ECQ ceﬁta@bﬁaEQb'lléhiéein FﬁedSGéﬂQEd

The invention w | erence

t he acconpanyi ng d¥BS rfg‘sltqfrﬂ-%l d’@rfﬂt@@rﬂé:el P§ agﬁﬁngﬁqltﬂdl kdltesct idn of
a liquid filter 10gegragégibly according to one enbodi ment of the
invention; and Figure .2 is a longitudinal section of another-

The invention will now be descrlbed by way of example,
with reference to the accompanying drawings, in which:

Figure 1 is a longitudinal section of a liquid filter
‘10  assembly according to one embodiment of the invention;
and '

Figure 2 1is a longitudinal section of another
embodiment of the invention. )

Referring to Figure 1 illustrating a liquid filter

15 assembly according to one embodiment of the invention,
the assembly includes a cylindrical metal casing 11,
the bottom 0pen1ng of whlch is closed by a bottomplate

13 thCh ............’............. O 8 © 0 050 S SIS EB PO SOESPReDS



~enbodi nent of the invention. Referring to Figure 1 illustrating a liquid
FriNLer 15 assenbly according to one enbodi nent of the invention, the
: nbly includes a cylindrical metal casing I, the bottom opening of
h'is closed by a bottonplate 13 which . .
...... e e i, is tightly fitted therein
. Wwith O-ring 12 interposed therebetween. The bottonplate 13' defines a C
~flange 14 in which nounting screws 15 are threadably engaged at a sui t abl & .
circunferential spacing. It is-to _be noted that these nounting screws 15 5
are formed with threads on their=d@pposite ends, wth their lower threads _
engagi ng threaded bores formed in the flange 14 for securenent. = The upper -
end of the nounting screw. 15 extend through an opening formed in a fixture
16 whi dis itdéghtkediittedntbetein vwith Oreipgr L phinsenposekde thaserrrwiekradj acent -
10 to its bottom there being a nunber of fixtures 16 which are equal to
t he nurfser PeEteRRiAfie 15 defiines A fianme dé b THERBONPFABS screw 15 S

Cont ameabed P x4 SRRy SoddleiCUT o 1 ELOMIE b cBnBibediar’ o ¢ o1 e
centraldpaciAgl herd Gs 80bhOADESRd enbt thbSe URd@itiSiy fsagewsf 15vhich is forned
wth .a guide groove 21 which is used for collecting a cleaned liquid. - A -
porli oraxef fohmed Witk ghreads 2dn chmiumicppossteidnds dikhntpeitr 22 which is
formed to extend through the bottonplate 13. It .is to be understood that
the i nj*o¥eFoRNDRRAS ANgaTing| Ehepagrsk O9rrs et iy &hgt FORRFE L4 th the
casing gh securement. The upper end of the mounting screw 15 .
| __exten§ Fhrough'a#'6§e§inq;f§#med in a fiktu:e 18 wh;cﬁ gs
‘fixedly connected with the periphery of thé.casiné'lL adjacent
10 to its 5ottom, there being a number of fixtures 16 which are
_equal.to the number of screws'is;'=The'upper threads of the
| mounting screw L5 projectiag-ébo§e £he épéninq is ﬁhreadébly
engaged by a nut 17. A contaminated liquid injection pipe 18
extends through an'opening 19 férmed centrally in the
15 bottomplate 13, the upper sﬁrface of which is formed with
a qﬁidé groove 21 which is used for collecting a cléaneé '
liguid. A portion of-the guide groove 21 commﬁnicaﬁes'with
a drain port 22 which is formed to éktepd through the
bottaﬁplate.lB. £t is €0 bé understood that the injééticn
20 pipe 18 is disposed in coaxial relationship with the casing 11,
with its lower end extending beiow the lowef-surface of the
bottompiate 13 where it is formed with threads to threadably
receive a nut.24, with a washer 23 interposed thersbetween.
In this.manner, the.bottompla:e 13 is secured to the casing 11

25 by means of the nuts 24, 17. It will be seen that an C-ring

25 is received in the internal surface of the opening 19 to



with its |lower end extending below the | ower -surface of the bottonplate 13
where it is formed with threads to threadably receive a nut 24, with a N
washer 23 interposed therebetween. In this nmanner, the bottonplate 13éI§;;>r -
secured to ‘the casi.ng 11 25 by means of 'the nuts 24, 17. 1t will b n
that an"Cring 25 is received in the internal surface of the opening 19 to

6 prevent -a liquid | eakage through the openifng 19. A | ower non-woven fabric

26 TS pl aced on top of the upper surface of the bottonplate 13. Wile a

single fabric is shown in Fig. 1, it is to be understood that a plurality

of fabrics 5 may be disposed as desired. A take-up paper sleeve 27 is
tightly fitted opeevbhe i MAfiicONeakpge lEnYbhdh NeHd®peashggld]l, Antbwer
receives a roll of filter nmaterial 28 thereon. The roll filter 28 has a

di ameter such thaonrweventiabyiey 26hésyriaced o dsep edntthet upper swifadene

I nternal surface f The roll filter 28 has an aX|aI 1 ength

h
which is greater g’ﬁ‘g&f'sf;é{]%at‘ﬁelgm alRE LR R S O19 kend aPEiF nds 18hovrrHe
filter 28 is for Q by asfidd g HR ﬁfmhﬁl:sggg@rﬂ?é@% %ﬁ%‘% kqufiﬁﬁc

fi bers of paper or synfheflc resin suc

upper non-wogen makrbe &S%spsddd ladr akgitbe. Iomer non-woven fabric 26, is
| aid on the upper end face of the roll filter 28. A netal - ' pl at e

31 having a nunber of opentakss-upxpepdrngleavally Jté"lenthhlpughtted ppeexed on
top of the upper Labl iSedtion pipe ‘iaeSELﬁELytﬁgvfiantg 11, fLLée{-ecems a
roll of filter material 28 thereon. The roll f;lter 28 has
.a diameter such'that'its.outer:periphery is in close contact -
‘10  with the internal surface of the casihg 11. The roll filter
28 has an axial length which is greater than one-~half the
axial length of the:césing 11.: The filtér'zs is formed by a
filter material coﬁpriSing a ﬁeshwork of fine fibers of
paper or synthetic Eesin such as polypropyleﬂe._
15 | An uppef #on-woven'fﬁbric 29, similar tc the lower
| non=woven fabric 26,'is laid on the upper end face.of the
roil filter 28. A:metal plate 31 having a number of
openings extending axially therethrough is placed on top |
?f the upper fabric 29 so as to entireiy cover it. A £ilter
20 material fetaining disc 34 is piaced on top of the
plate 31, and is formed wifh a plurality of .openings 32
extending theréthrough and a plurality:of fluid distributing
groove; 33 having an inVerﬁed conical cross section and
-which'comﬁunicate with the lower end of the openings 32.
25 On its upper end, the injécticn pipe 18 is formed w{th

a first thread 35 and a second thread 36 whlch is downwardly



20 material retaining disc 34 is placed on top of the plate 31, and is

cmed with a plurality of openings 32 extending therethrough and a

yal ity of fluid distributi.ng grooves 33 having an inverted conical cross

blpn'and whi ch communicate with the |ower end of the openings 32 25° ‘

s upper end, the injection pipe 18 is formed with a first thread 35,

‘and’a second thread 36 which is downmwardly — -7-. spaced fromthe first L
thread. A nut 37 is engaged with the second thread 36, and bears againsﬁﬂa
a coiled conpression spring 38 which is disposed on the injection pipe 18
between the nut 37 and the retatm Ag disc 34, with a washer 5 39
i nterposed between the spring -and the nut. In the region of the spring 38,
the injection pipe 18 is formed with a plurality of circunferentially '
spacedpacedefraorihe £irser threniit ali nated? | igwpaghd whehntie 37 is -
tightened, the resilience of the spring 38 urges the retaining disc 34 10
and t [$@<PRBr FRTAR Jfai ARE PPRCT AF2iMBI 8r cobled [qEMPFeEsigR noted t hat -
suspensi fREt] ; ted. h op sur.face,of the retaining
pl at eggkgggr'ééjs%ﬂ% g’ésggé%%%gr)légwt%e t?%tél‘f‘ﬁ?%\%&cﬁ §é‘p§4i8A top cover 44 is.

- fitt egelcitodnt fife LULB70RRAI Ate Lataidfinkhei 6851410 whkn @Ndadias, @ central
openi ng through which a clanping fixture 43 extends for threadable '
erfgagsfennterpdsad)befivest tine espikidyg andt hite i mjtect iLan thepeedihn Wi t h 'a washer
45 and atgasket.46 i nter posed between the fixture . - _

- of e spring 38, the injection pipe 18 is formed with

a §lurali£y of circumferentiallylspaceﬁ outlet ports 41 fdr .
a contaminated liquid. As the nut 37 is tightened, the ..
resilience of the spring 38 urges the retaining disec 34
10 and the fabric 29 against the roll filte?*ZB.--It_is to be -
noted thét suspension;fittings 42 are mounted on the top
surface of the retaining plaﬁe 34 for use in suspegding
the.retaining disc 34.
A-t&p cover 44 is fitted into the upper oﬁeninq'
15 of the casing 11, and has a central opgning.through which
- a clamping fixture 43 extends for £hreadable engagement
with the first thread 35 on the injection pipe 18, with
a washer 45 and a gasket 46 interposed between the fixture.
43 and %helupper su:face of the top cover 44. It will be
20 noted that a snap ring 47 is interposed_between the lower
'su;face of the top cover 44 and.the fixture 43. As shown,
the fixture 43 is provided with a rotary handle 48 on its
top for tightening the fixture. 2an O-ring 49 is fitted
into the pg:ipheral surface of the top cover ¢4 in the
25 region whers it is fitted into thé c&sing'li.'

'In operation, a contaminated liquid is supplied

~t



43 and the upper surface of the top cover 44. It will be 20 noted that a
snap ring 47 s interposed between the |ower surface of the top cover 44 = '\
and the fixture 43. As shown, the fixture 43 is provided with a rotar
handl e 48 on its top for tightening the fixture. "An O-ring 49.is fitteo >
into the peripheral surface of the top cover 44 in the 25 region where it
isfitted intoAhe casing 1.. In operation, a contamnated liquid is

suppli ed -8into the bottomof the injection pipe 18 by neans of a punp,
not shown, whereby the liquid is punped thPoligh the outlet ports 41 into a
region over the filter retaining disc 34. The contamnated liquid-then
passes through the individual 5 openi ngs 32 and- through the fluid

di stributing grdntes tBe bertarhef the injeqgtiigre pdpet 38 ey diemns loft @drower

t he non-woven fabric 29 under pressure, The pr essu-rg of the contaninated

liquid distributRaF §herFPy HEhexshy Eheoligid sy PUYReR R ML RS ohslet

interior of the (AN =Ye , re | yfloes 1¢pt akpet; aii 0.t he
liquid are adsor%oga"lsb;h't ‘géor éslr%?ﬁle?y%% A te‘%%a% ng ijn%rouﬁﬁct he roll
filter 28, the l3gui dheScétedminaltear edgbia tiier @eskef alitcugld the Ahaguteual
clean liquid, which is then collected by the guide groove 21 formed in the
bottonpl ate 343 tapepdnds| 3% cared] thizpughhthecfliyigl digtribuing wyooves 33 andt

will 'thus be seen that the sludges contained i.n the contamginated liquid is
initially subj ec’?‘% a pri nghp i-I%[s'r 5Pi%h %ﬁ%‘ﬁg’“&ﬁﬁe?v?%b‘“ﬂec“fé“\‘xm’gﬂ is

Conpressed by théapric 29 under pressure. The pressure of the contaminated
| | liéuid distributed over the fabric 29 caﬁses it to pass through'
the interior of the roll filter 28, whereby sludges contained
10  in the.liquid'are adsorbed by the roll filter 28. After
passing through the roil’filter 28, thelliéuid is then
filtered by the lbwer fabric 26 to produce a clean liquid,
which is then collected by the guide groove 21 formed in the
bottomplate 13 to be delivered through the dr;in.port 22.
15 It will thus be seen that the sludges containel in
the cohtaminatgd liqtid.is initially subject to a primary
filtration by the uppér fabric 29 which is compressed by the
spring 38, and is then sﬁbject to'a secondar§ filtration
by the reoll filter 28. 1If an'increaéiné_degree of plugging
20 is caused by the sludges, the résﬁiting filpeting pressure
is ndt.di:gctly applied to the roil filter 2B, but acts on
:the filter 28 through the upper fabric 29. In this manner,
the filtering pressure is reduced, and hence the possibilitcy
for the cracks to be produced in ﬁhe'roll filter 28 is
25 reduced- If.cracks are produded; the upper end of the roll

filter 28 is held in place'by the upper fabric 29 against
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spring 38, and is then subject to a secondary filtration by the roll filter

28. |f an increasing degree of plugging 20 is caused by the sludges, the

(’\\ultlng filtering pressure is not directly applied to6 the rol:l filter 28,4
agts on the filter 28 through the upper fabric 29. In this manrier, the.

&ring pressure is reduced, and hence the possibility for the cracks to_

Re/ produced in the roll fllter fps 25 reduced. |f cracks are produced,,

t he upper end of the roll fllter 8 is held in pl ace by the upper fabrlc;§5

agai nst - 9 nmovenent, thus supressing the likelihood that the cracks.

tend to GeleRdnkyrt BRGs Tsl?pr%{nc{{altrhé: 28xb31hobd Dehaw Ui | over end of

the roll filter 28._ Accordin an i ncreased amunt of dge is 5

dep05|te6réﬁk§héQQﬂlt?lPFEFgQSQHFQEﬁﬁﬁa%P%a;PWSF ERBERENES et eof to
t hereby abkliaw béEoworghi Nawed |émdi dft orhe fryldedfibe@rgleghe cracks under

hr, I f thout b filt d
FLE?ZE&?F&%@&@?&J%?: Ahd ﬁ%ﬁm : f’:fgﬁf’fé Sl dis alp?ieé‘?st ance 1o
a Bl ow ofiepheited: aon nhhed Holdui th2fatdecpuselueedantialarti al
cracking c?facktiﬁgr olhefddt ert028tlae#§l§?e@11@v§t EhQUtdd?H:alldﬂiﬂt%é hroughout t he

roll filter to red ucebgéessure entials thereacross. As a result, the
cracks t eaguigd. to (ke pEoFedcERCPRIB| sBe €§@§kﬁgq§4ﬁQnHQQﬁﬁ4ﬁPﬁlom/

thr oughowt tdn g | {:stnttﬂ'fﬁcﬁlgwf thehadvdr efaBic ThES without
belng filtered thereby. In other words, the lower
10 fabric 26 presents a resistance to a flow of the'
contaminated liquid which" may be produced by a part1a1
cracking of the'roll filter 28, thereby distributing
liquia throughout the roll filter to reduce pressure-
differentials thereacross. As a result, the cracks tend
15 to be reduced in size, causing a distributed flow
: throughout the entire 1nterzor of the filter 28. This
is effective to maintain the preclszon of filtration
and to lncreese.the useful life of the frlter.assembly
to as:long_as ten times the usual value., In addition,
20 the normal filtering pressure can be established at a
higher value, allowing the throughput per unit time to
be increased. I

Figure 2'sho#s_ahother embodiment of the invention in
which the upper'non-woven fabric 29 is urged against
25  the roll filter 28 by the weight of a filter retaining
disc 34. In this instance, the retaxnlng disc 34 is a
casting, for example of iron, which has a sufficient
_weight to bias the upper fabric 29. Accordingly, this
 second embodlment dlspenses with the nut 37 and the
30

compresslon............................................



is effective to maintain the precision of filtration and to increase the
useful life of the filter assenbly to as long as ten tinmes the usual val ue.
I n addition, 20 the 'nornmal filtering pressuré can be established at a- - -
hi'gher val ue, allow ng the throughput per unit tinme to be increased. Fi -
2 shows anot her enbodi ment of -the-invention in which the upper non-movqﬁigj
falfric.29 is urged against 25 the roil filter 28 by the weight of -a
fifer retaining disc 34. In this instance, the retaining disc 34 is a
casting, for exanple of iron, which has a gutficient weight to bias the
upper.- fabric 29. ‘Accordingly, this second enbodi ment di spenses with the
nut 37 and the 30 conpression.......... S P R - 10 -
spring 38 used igpthe {4 raboethodlyeitu, SLABRALNIAY GRLEANGSTEAL . I T
- ar 1o

ot her respects, "The arrangenent and operatiqn are quite-sim t hose
descri bed above airPagfémend.i OlnVbthest N solectk , cold Hrnyemand dderefore will -
not be described in detail while retaining the same reference nunerals as
used before. operatidr aTA\ghi Gei sitndlaretoasiesd| dessoiped saboven gyl i ndri cal
’ connection with the first embodiment, and therefore :
5 will not be described in detaii_while'retaining the

same reference numerals as used before.

v
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casing having a bottonplate in which a drain port for a filtered liquid is
formed is fitted into an opening 5 formed at its one axial end and
having a cover disposed to close an openlng at the ‘ot her axial -end, a %

ef'%‘l n the formof a roll of filtering ma -axi al Iength .

s less than the axi al Iength of the casing and coaxiall y."recei ved

L Wit ‘the casing, the 10 filtegn being ﬂﬂmm " xially 5
‘extending bore in alignment with t e axi s ﬁ ﬂ m’u mmﬁnated I|qU|d it
i nj ection pipe extending through the. axial bor & afd Mav#ngt one end
‘projectiggairmso a space defined by the internal surface of the casing and
one end face of the 15 roll filter, and its other end extending fromthe
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10 filter being provided with an axlally extending bore in
alignment with the agxis thereof, a cehtaminated liquid
injection,pipe.extending through the axial bore and
having one end projecting into a space defined by the
internal surface of the casing and one end face of the
15  roll filter, and its other end extending from the
casing, the -injection pipe being formed with a liquid
injection port in the region of such projection, an
upper filter member formed by'a non-woven fabric which
is disposed so as to cover said one end of the roll
20  filter, and a filter retalnlng disc disposed so as to
| cover the upper surface of the upper filter member and
‘having a large number of openings formed therein to
allow the liquid to pass'therethrough and also having
grooves formed in the end of the openings located
25 nearer the upper filter member for distributing the
liquid, the filter retaining disc causing the upper
filter member to be urged against the roll filter.

2. A liquid filter assembly according to Claim 1,
further including a plate having a number cof openings

30 formed therein and interposed between the filter
retaining disc and the upper filter member.
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4, A liquid filter assembly according to Claim 1,
further including a fixture threadably engaged with a
ptojecting end of the ihjection pipe in spaced
relationship from the filter retaining disc, with a
10 spring disposed between the fixture and the filter
| retaiﬁing'disc for urging the retaining disc in the
~ direction toward the roll filter. |

5. A liquid filter assembly substantially as
hereinbefore described with reference to and as shown
15 in Figure 1 or Figure 2 of the accompanying drawings.




