FI LTER DEVI CE FI ELD OF THE | NVENTI ON The present invention relates to a
filter device containing an exchangeable filter elenment therein. Mre
particularly, the present invention relates to a filter device which

i ncludes a connector nmeans for connecting a housing containing a filter

el ement therein to a fixed head f n g to a piping system The
fixed head is provided with an inft?ﬁﬁﬁgﬁg£¢$uid to be filtered and an

outlet for filtrate, and, if necessary, a gas vent port for venting gases
within the filter device. BACKGROUND OF THE | NVENTION Filter devices used

for purifyiieh O sERARIENRGoN Ui ds such as liquids or gases may be
classified into a disposable type in which the filter el enment encased

therein i s notpexehagggabl : js j ; filter
el ement encasgh tggrein quegggﬁéﬁggggﬁgéﬂgﬁgQﬁ?&%%@%%?%e?Q%@QF%ﬁﬁgr devi ce

I's unecongni &alhadgdabBs OLiNGRr\aSindit RECALSE, %E@rﬁérﬁ’ﬂu‘lﬁ?lff Ry nthetic
resin is used for formng a housing for encasing the filter elenment and a

lid (fixefrdwmad) ipventitad ralbbed |tb ¢ ifAleér R’RAceuihRin i@B148&s of her hand,
t he exchangeabl e type filter conprises, as described in JP10-110657 A, JP

8- 200572 ¢ormebtdR Bedfd 2f# Apnaectineed heaslidtpcongatnirmial @ittgr ovi ded with
an inlet and an outlet, and a housing containing therein a filter el enent.
The housthgnerns: goeaebabiioy ac dared theshda oo neorared ting htd ke pipkegl head so
that the filter el ement can be exchanged. Such exchangeable type filter
devi ce ma§YHem| 386i fixep ihepd imerraiibedi with wnednlet)fox aafhwid ng porti on
bet ween t he gjxed head and the 1 housLn%, a male thread is forned on an
outer rin’of %q%grpgxégg an outlet for filtrate, and, if necessary, a gas

vent port for venting gases within the filter device.

BACKGROUND OF THE INVENTION

Filter devices used for purifying or separating fluids such

as liquids or gases may be classified into a disposable type in

which the filter element encased therein is not exchangeable and

an exchangeable type in which the filter element encased therein

is exchangeable. The disposable type filter device is

uneconomical and resource-wasting because a large volume of

synthetic resin is used for forming a housing for encasing the

filter element and a 1lid (fixed head) provided with fluid inlet

and outlet.

On the other hand, the exchangeable type filter comprises,

as described in JP10-110657 A, JP 8-200572 A and JP 5-361212 A, a

fixed head having a manifold provided with an inlet and an

outlet, and a housing containing therein a filter element. The

housing is detachably connected at one end with the fixed head so

that the filter element can be exchanged. Such exchangeable type

filter device may be classified into the following types.

(1) At a mating portion between the fixed head and the



head, an outer rimof the housing is supported by an idle ring having a
female thread on its inner periphery, and the female thread of the idle
ring is threaded onto the nale thread of the fixed head to connect the
housing to the fixed head. However, it is troublesone to carry out the
screwi ng _operation ile holding the weight of the housing against the
gravity, 88 %l PyMhe n-hbredh 68 st GRS a2l AGETWELH T tQ%dea’qu the nore
t roubl eso en the housing i de .of stainless steel. ( At. the mating
bor £+ o BOFALGAY RSP YA Reatia PTHEY po RGNSy o ate: Tigbut var d
are respectively for n the fixed housing. and t@ﬁay Si d these
rinms are %Bﬁr%%r?eggmggge (?Pamo?hltas &ngﬁﬁ Yri %glﬁdgg'f‘%]e At the
mat i ng pokt.] t N, 1 xe hﬁ?% usLNg,. . jecting
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pluralitysofed HRAUIRSNOLSRcRT € efl?csdE?Lﬁlgjbg?tﬁ?e rfg%daﬁeﬂ ven intervals and

these rins are tightened together w ts and nuts utilizing the through

holes. In the I-Eﬁv‘é%érfzitai_@tﬁréﬁbléélﬂre QBEEALHPRMLOLhS URRRLLHGY the wei ght
and tightening the clanp or bolts is laborious if the size ©0f the housing

is |arge, opspecicl tyiivnsebidingatRé aasi ghtteef fruisioldihg dRAuAEE eche Pat ent
Literature 1: JP 10-110657 A Patent Literature 2: JP 8-200572 A Patent
Li t er at ur gr8vithp BsB6G24P1AWALhhthd ehomasag(Has abauege i wedghtdi afid callit to
turn the threaded ring many tinmes about the threaded fixed head while
hol di ng withé morteamdothbedsmmes iwhgncom diomisngg aid inader o | sreamile8s agjadalst t he
gravity, especially when the housing has a | arge

(2) At the mating portion between the fixed head and the
housing, rims projecting outward are respectively formed on the
fixed housing and the housing and these rims are tightened
together with a clamp band or ring band.

{3) At the mating portion between the fixed head and the
housing, rims projecting outward are respectively formed on the
fixed housing and the housing, a plurality of through-holes are
formed in the rims at given intervals and these rims are
tightened together with bolts and nuts utilizing the through
holes.

In the cases (2) and (3), too, operations of supporting the
weight and tightening the clamp or bolts is laborious if the size
of the housing is large, especially when a stainless steel
housing is required.

Patent Literature 1: JP 10-110657 A

Patent Literature 2: JP 8-200572 A

Patent Literature 3: JP 5-361212 A

With the case (1) above, it is difficult to turn the

threaded ring many times about the threaded fixed head while

holding with a hand the housing containing a filter element



weight. In the case (2) above, in order to assenble or exchange the filter
devi ce, the housing containing a filter elenment is first held by a hand or
hands agai nst the fixed head to engage the rinms to each other, the
clanmping band is fit over the rinms, and then the band is tightened by
pulling it with a clanping f|xtur$%£bolt and nut, for exanple) nounted on
bot h ends 28R %e ‘OCafBriY harEPecThl iy sberathehqusiagrhas @ Large one
operator because it is required to align the housing as well as the

cl ampi ng B&H tv a predeterm ned position of the fixed head, a |arge force

i || t h ht, of the housing and the filter
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bolts and nuts using "the tr ol es e ot han |sengagenent of
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Accordingly, an object of the present 1nvention is to provide a filter

devi ce of ahlienttypeforhakatpbe havanted ich Houhabhds cnéhtheldndihgr bghement is
exchangeabl e, which is free of the above-described drawbacks and the

connect i ofhaadopkrstdoneds i aif fiftult hfohamel ogeforor eptacsseint ief the filter
el ement can be easily perforned by sinple operations. 3 Disclosure of the
| nvent i onrequired to align the housing as well as the clamping band to a
predetermined position of the fixed head, a large force is
necessary especially when the weight of the housing and the
filter element is heavy, the housing falls down during the
tightening operation if the alignment is not properly done, and
tightening and removal of the clamping band are laborious and
time-consuming operations.
In the case (3), too, it is necessary to hold the housing
against the fixed head by a hand or hands to put the peripheral
rims together, in such manner that the through-holes are
registered, and the rims are tightened together with bolts and
nuts using the trough-holes.
On the other hand, disengagement of the housing requires
similar complicated and time-consuming jobs.
Accordingly, an object of the present invention is to
provide a filter device of the type that the housing is reusable
and the filter element is exchangeable, which is free of the
above-described drawbacks and the connection and disconnection of

the housing for replacement of the filter element can be easily

performed by simple operations.



The inventor has conducted an extensive study on a structure of a f
device of the type that filter el enment can be exchanged, i ncluding
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a second link 11 supported by the
element contained in the housing.

As a result, the inventor has reached an idea of tilting the
housing when exchanging the filter element to make it easy to
carry out the exchange operation even with a large and heavy
filter element while the fixed head is fixed to a stationary
support frame, For this purpose, the housing containing the
filter element is moved from its initial tilted position to a
vertical position underneath fixed head, then pushed up
vertically to urge the tops of the housing and the filter element
against the fixed head and then is air-tightly connected to the
fixed head. On the other hand, after use of the filter device,
the reverse movements are performed.

More particular, the present invention comprises as follows,
in which reference numerals are added for the sake of
convenience.

According to a first mode of the invention, a filter device
is provided which comprises: a fixed head 1 having a feed liquid
inlet and/or outlet for filtrate, a stationary base member 2, 3,

a first link 7 having one end pivotally mounted on the stationary



first link, a housing support nenber 12 supported by the second |ink, and
a housing 15 supported by the housing support nmenber, said housing having
a space with an open top end for housing a filter elenent, a manipul ation
handl e 17 fixed to the housing 15 or the housing support nenber 12, and a
connector nmeans 19 for connecting the top end portion of tge houysing to
the fixedaseaBembaripd RolETHy a¥8S| 2/ A BEEPPI sliFHoritle FUPRPLR %u@?eng
support menber 12 having. a nmeans for allow ng the h8 Si 15 to ve
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connecting the connector. negns 19 to the fixed head 1. Th for
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t he housin n resil ] jnsert t 29 and
the houst §e§u%%§ﬁ ntﬁehbgsg%ggﬂgggﬁﬁ @%hé;éf??sfgﬁ%ggE§§%%rﬂ?ﬁsabgﬁ¥?on, when
this inventi | § t n o} i1@N type as
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cl osest position to the Tixed head 1 during the step of revolving the

connect i oghild RBudnd N5t he HibGABIBNisAPpetteRT biyotherhousinghsupmer se | ooseni ng
direction to cause the fenmale thread 20 of the ring to tighten to the nale
t hread 27m@ibetrhe? fhaseithghaatledns diorl absenirnghéhepheusingedd to aravehe mal e
thread of the fixed head. Also, it will be evident that simlar workability
can be anlatisd wherhet houpiegenpponyemiiesy by appidteaceoneIrssaginvent i onal
connection types as explained in (2) and (3) above. 5 1t is Preferred t hat
sai d firsfor jogkngceintetde genreaiorymeans 19 to the fixed head 1.

The means for allowing the housing to move may simply have a

construction in which the housing 15 is slidingly supported by
the housing support member but preferably is composed of a sleeve
29 for supporting the upper portion of the housing, and a
resilient member 30 inserted between the sleeve 29 and the
housing support member 12.

With this first mode of the invention, when this invention
applied to a connector means of the conventional type as
explained in (1) above, an advantage of easy thread connection or
disconnection is obtained because the housing 15 is maintained at
a closest position to the fixed head 1 during the step of
revolving the connection ring 19 in the tightening direction or
in the reverse loosening direction to cause the female thread 20
of the ring to tighten to the male thread 27 of the fixed head 1
or loosen the male thread from the male thread of the fixed head.

Also, it will be evident that similar workability can be
obtained when the present invention is applied to the

conventional connection types as explained in (2) and (3) above.



upward along a vertical line fromthe first axis 5 when the upper end
portion of the housing (15) is engaged with the fixed head G. Wth this
node of the invention, the upper end of the housing can conme close right
bel ow the fixed head and the weight of the housing is supported by the
stationary sug}go_rt franme b% way of the first |ink, so that t&i wor k of
connection (seFeilf Myeigruedtet fRiks)imst Lak nb fREYS JMFE 31 Xed head

becones easi er.. freferabl \ a]n econd lin 1%.is pi v.ot Ilﬁ/ ngzilnted at a
second aXRvayd; 3long & Vertigal,line from fine LT/ BYEh ofiFhéde PPFks nay
be fixed together or L ngabl e wit espect to.eagh ther i iven range
of angt e, SFOPoEEkRb e Retrinds (5l crb rpSa FRih 85 k8 1S

pi voted t )t he housing support nenber 12 by neans of a third axis 13 and
the second’I'ink 11 has an abutting portion 21 which is capable of abutting

agai nst_the hiushngy; WRBREDY: LE DOYSHNG 5 LB haledal d oy tical posture

by gravity during eps prior to abutment "of abutting portion against
the top PRRiia Ohn t&ﬁ@"@ﬂ!ééé‘&i%ﬁ'@dﬁéi@vﬁ tHe $EROQIRIBNEn OB Wegghep

portion of the~housing, and is he in tilted posture in the abutted

condi ti onpf Whkhnbhi Snd a@de seppdited Byettié WtatIbhsey tdppbotsighd by

mai ntained in the vertical orientation, right before the top end of the
housi ng iwayngagrd firtst 1hekf istcedhheatha@ndrk gbtcafdeet ibhe(sdrewiegd of the
housi ng i s disengaged fromthe fixed head, the housing can be snoothly

rai sed f oantothectwarksgr off owler debusang té | tthend iwed Hod bacendsreaséertrom t he
fi xed head. Further, the pivot (the third axis) for tilting the housing is
nmoved away byPzefiexaslyar ¢ geserghddnkr bin ish@iveralbaimoaried oft & he fi xed

head owi ng to the tiItin% of the first link 7, the
second axis 9 to the first link 7. In this case, both of these

links may be fixed together or swingable with respect to each
other in a given range of angle, for example, 90 degrees.

Preferably, the second link 11 is pivoted to the housing
support member 12 by means of a third axis 13 and the second link
11 has an abutting portion 21 which is capable of abutting
against the housing, whereby the housing is maintained in
vertical posture by gravity during steps prior to abutment of the
abutting portion against the top portion of the housing and after
disengagement from the top portion of the housing, and is held in
tilted posture in the abutted condition.

With this mode of the invention, since the housing is
maintained in the vertical orientation, right before the top end
of the housing is engaged with the fixed head and right after the
top end of the housing is disengaged from the fixed head, the
housing can be smoothly raised for connection or lowered for
tilting without interference from the fixed head.

Further, the pivot (the third axis) for tilting the housing

is moved away by a necessary distance from the vertical axis of



tilting of the housing can be effected without collision of the housing
agai nst the fixed head even if the top of the housing is closely spaced
fromthe fixed head. Preferably, the relative angle between the first link
7 and the second link 11 is restricted to a given range, 45 degrees for
exanpl e, capabl e of all ow urther, the

the tilti, he _h i 15.
first angeél@@cBﬁ@dﬁ'?@gg%SnEﬁ? H'Ieﬂtt:Jr?‘ dgéﬁi ef?cgslglrjg'%ikﬁl’m BRIy parallel
lation., lf. , th tati b enh 3. i ith
topper BALGiY ChoClb iaHE Donkan 19 SE5PUF RS IOEh SHISR0R0: o TiSor (1 on 25
capabl ¢ gr engaging Lhe &l GREE AL L NPT A (BESLE LA Byt i ed

housi ng. ousing TS at atiltihg angle the
repl ace t I | be easily done. According to another
node ofn?&ésgﬁQéﬁﬁF%ﬁ,Eﬁﬁé%kgggg§ﬁ%ggﬁf' is provided with a male thread 27

on its outer | . A (L8 1 GO EObetiddit Lfe i Biddt0vhidRd7 Wndch a

femal e threadﬂ%%hggﬁgth torggalé thrggd 27 on itseinner peri phery. Wth

this nmodgnet f&HLIERK ifvfé‘ﬁfie@ﬂrﬁ?@cﬁ\t%saa%ﬁm?ﬁ&hﬂ@e, res delyrass afepl i ed to
t he connector 19 of the conventional type 1) as explained. In a specific

enbodi neakafb1d NeaPrBSENGT id1iewtihgnthd d 1ting tefr tievhaesingcllBdes a fixed
head 1 having a feed liquid inlet and/or outlet for filtrate, a stationary
base nenber Zrurthez, the sfidsitnbx¥s Mayisegondeaxisd Ipandtidild yhivdmsid to t he
stationary base nenber at a first axis 5, a second link 11 pivotally

mount ed 18natdeirf mushalinkpataldedecelaligxi.s 9 parallel to the first axis

at an opposite end of the first link 7, a housing support nmenper 7 12
supported by Thaesessany) itile statiorrry KeESi MRILES B VHtRfqyjided with

a stopper 23 and the second link 11 is provided with an engaging
portion 25 capable of engaging the stopper at a lowermost
position of the tilted housing. With this mede, since the housing
is fixed at a tilting angle the replacement of the filter element
can be easily done.

According to another mode of the invention, the fixed head 1
is provided with a male thread 27 on its outer periphery, and the
connector ring 19 is provided with a female thread 20 bonding to
male thread 27 on its inner periphery.

With this mode, the present invention achieves a superior
result as applied to the connector 19 of the conventional type
(1) as explained.

In a specific embodiment of the present invention, the
filter device includes a fixed head 1 having a feed liquid inlet
and/or outlet for filtrate, a stationary base member 2, 3, a
first link 7 having one end pivotally mounted to the stationary
base member at a first axis 5, a second link 11 pivotally mounted
on the first link at a second axis 9 parallel to the first axis

at an opposite end of the first link 7, a housing support member



mounted to the second Ilink 11 at a third axis 13 parallel with the second
axis 9, said housing having a space with an open top end for housing a
filter elenent, a manipulation handle 17 fixed to the housing 15 or the
housi ng support nmenber 12, and a connector neans 19 for connecting the top

end portion of the housing to the fixed head, said housing 15 ;S novabl y
suppor t ed?2 BYPPOEEashHYi hle R kbl f?dhévli’cfﬁlé‘grréér%ll‘l‘o&al ¥l owi ng the
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housing IS t0 be "C agarnst t e housing is raised by

the Nandlghickos iiigardd hbeeop AR Ahdild 2oBOMSY ibritakasof e ver LI cal

posture by gravity at the raised posi Then, the top end of the

housi ng 3R, =3RqPeo aide trigBE! NefPNRAGHERoW Y theid inRdblheasbpbktey means of
the connector neans 19 which is engaged wwth an outer rimor flange 16 of

t he housimg the hébsile seppBrt im@nbert RR shagmaeat memPpudrs alipowirgy thet er
el ement 40 and the annular outlet portion 42 of the filter elenent is
pushed i rnigndilhg 15ead imygecykladere 3b the thomsiingesupatt. mEmbehdyeher hand,
when the housing is to be disconnected fromthe fixed head, the connector
means i s diistemgagrecesahnyhfor revuress iopeha honsing plr ftor bd. f8efkcording to
the present invention, the housing can be _ )

head 1. The means for allowing the housing to move may simply

have a construction in which the housing 15 is slidingly

supported by the housing support member but preferably is

composed of a sleeve 29 for supporting the upper portion of the

housing, and a resilient member 30 inserted between the sleeve 29

and the housing support member 12.

In operation, when the top end of the housing is to be

closed against the fixed head, the housing is raised by the

handle from the tilted position and the housing takes the

vertical posture by gravity at the raised position. Then, the top

end of the housing 15 can be air-tightly connected with the fixed

head 11 by means of the connector means 19 which is engaged with

an outer rim or flange 16 of the housing 15. At the same time,

this connection pulls up the filter element 40 and the annular

outlet portion 42 of the filter element is pushed into the

sealing cylinder 31 of the fixed head.

On the other hand, when the housing is to be disconnected

from the fixed head, the connector means is disengaged and the

reverse operation is performed.



easily attached to or detached fromthe fixed head only by one operator
and, in the exchange position, it is easy to exchange the filter el enent
at the tilted housing position. Mreover, because the present invention
enpl oys two axes and two |inks in conbination, great freedom or
versatility of the position and the tilting angle of the housing is

provi ded and xdcbieindg apl apenpiésemprikvest imrle theskoudimgdeparicl ng on t he
situation on the site of installation. The enbodi nent described in the

fol | owi ngasslpretabhed taiidr deeschdte feomnelt drixedansadfondlyeby omgent i onal
type (1), but is should be noted that the present invention is equally
appl i cabbperaiwreainddi imerithe whcbangs igdsiticme idonseedsy tregHShatda he
conventional types (2) and (3). Description of the Drawings Fig. 1 is a

| eft si déhei Biltelr alelildﬁmferatdéhi?c’@ihl@bgéuﬁqu POSARLePhH MATFERET of t he
present invention in which the housing_ is connected with hhe fixed head.
Fig. 2 i begansehey PEGSIIL tifventior rempdoy s sty EFedi AR t197 HeMk R ifbdi ment  of
the present_ invention in which the housing i S congected.mﬁth Hﬂ%h%ixed
head, Fi §omBinatipny| gredt dwesAORRY fYGLSEFIHLEH &F LOE P Lo he

enbodi nent,_of the resen invention,in which,th cted with

the fixed hEXRG 3Bdde 4 i"slt e, NORgLRg nis, Pravaged r?q%hggg?r%%gﬁé%ﬁf&oﬁ%mt he
. . i | "o e . e
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is a bot _ ew o ter device right after
the 9 COH%EE‘:\LP%%“PQ 19 has been disconnected fromthe head 1. Fig. 6 is

aleft viewo ‘ilter device in two tilted
The embodiment described in the following is one which

utilizes the connector means of the conventional type (1), but is
should be noted that the present invention is equally applicable
to embodiments which utilize the connector means of the

conventional types (2) and (3}.

Description of the Drawings

Fig. 1 is a left side view of a filter device according to
an embodiment of the present invention in which the housing is
connected with the fixed head.

Fig. 2 is a front view of the filter device according to the
embodiment of the present invention in which the housing is
connected with the fixed head,

Fig. 3 is a plan view of the filter device according to the
embodiment of the present invention in which the housing is
connected with the fixed head.

Fig. 4 is a fixed head used in the embodiment of the present
invention where (a) is a plan view, (b) is a front view and (c)
is a bottom view.

Fig. 5 is a left view of the filter device right after the



positions. Fig. 7 is a left viewof the filter device with the upper
portion being partly broken. Fig. 8 is an explanatory view show ng the
operation of the filter device during the exchange of the filter el enent.
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Enbodi ments of the present
invention will now be explained in detail in reference to Figs. 1-8. Figs.
1-4 il usbhmé®Sion Fihders dawi been ntilsednnecized ifved teadiead adnd a housing 15
air-tightly connected to the fixed head 1, Figs. 5-8 shows_sequenti al
steps of novimig.t beiboudiefy ¥hew rafnthe Geltewsevienndctdad pd5ted on to a
tilted position where filter elenent is exchanged, and reverse sequenti al
st eps of popytimpg.he housing fromthe tilted position to the vertical
connected position. Filter element The filter_ elenent is of the
exchangeabl e Rige Twhsch Jeftwaiew ®hdhe Chltde devicepryd Be7U9Hw one
exanpl e of exchangeable type filter elements. The filter el ement 40

t ypi cal | PorhEPdEEngnPRH bgebgBrt cylinder nade of a thernoplastic resin

such as fluororesin, polypropylene or po]yethylene a i fpny
peafor?tions,F%ﬁ1ﬂ8e§Fe g%EP@BéEEﬁBﬁ%ﬁ%PF§¥WEH¥Eifpﬂ%a Fﬁ%*tﬁgl nenbLane
made of a.cesin, suc s _| r r n .endl ess shape
and arra@é&eﬁr%?met ﬁ&rr‘h‘%e%hesﬁﬁglb?‘%g%c%?i ﬁ%‘grﬁ g!r'i- %g?%(%&perforat e support
cylinder made of a thernoplastic resin and arranged around the pl eated
filter menbrane, and end caps to welded to the upper and | ower ends of the

pl eated fikheroRERiARRRe ARk 36 Ankierper and |over ends of the

i nner and outer perforate support cylinders.
Embodiments of the present invention will now be explained

in detail in reference to Figs. 1-8.

Figs. 1-4 illustrates a filter device including a fixed head
1 and a housing 15 air-tightly connected to the fixed head 1,
Figs. 5-8 shows sequential steps of moving the housing 15 from a
vertical connected position to a tilted position where filter
element is exchanged, and reverse sequential steps of moving the
housing from the tilted position to the vertical connected
position.

Filter element

The filter element is of the exchangeable type which is well
known in the art. Figs. 6-7 show one example of exchangeable type
filter elements. The filter element 40 typically includes an
inner support cylinder made of a thermoplastic resin such as
fluororesin, polypropylene or polyethylene and having many
perforations, a pleated fiiter membrane formed by pleating the
membrane made of a resin such as PTFE, PP or PE and formed into
an endless shape and arranged around the inner support cylinder,
an outer perforate support cylinder made of a thermoplastic resin

and arranged around the pleated filter membrane, and end caps
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In a position that the filter elenent 40 is housed in the housing 15 nade
of a heat resistant and/or corrosion resistant material such as stainless
steel, an outer flow passage is formed between the outer support cylinder
and the housing 15 for liquid to be filtered (feed liquid) and the feed
liquid flows through the passage, passes through the perforations of the
outer supEmidd teythadgipeandnaeclsmat ends hof dinghpleatdd ItidteradRbEABEi nto t he
i nternal passage of the inner support cylinder as a filtrate. As seen from
Fi gs. 6-Zs wsqj aet ed ficomppee amppeowendends tdfe thei inner apdn@iier40 is an
annul ar outlet portion 42 having a flow passage conmunicating with a
filtrat eperfdmite38uppottheyfiinddrsiead | and an O shaped sealing ring is fit
around the outlet portion 42. Fixed head Referring to Figs, 4-7, a nmale
thread 27 is Iornpdsirisumdhaththeutiditepeelqmearty 481 18 H@uﬁeaeanh d 1. The
mal e thread 27 can be connected to ,a female thread 20 (FEi d. @ of a
connect i bauging 1519ade ©¥F dededh FRRlTtEHteARA/AT CRETRSHRY F§o18 he | over
end of the fixed head 1 is provided with a sealing cylindet._.3 ing the
filtratemaberal syFhi dh %?%“tlreésp%fs?efli'oﬁnc‘?)‘ﬁee%;&ﬁgi %%é% t hie E%I?l[%\t?l ar
outlet portion 42 of the filter elenent 40 ni wth
the i nnePepUeEhJEeoPUERE FHHROLE 8¥£}H§%F 26d2§g3§?ﬁ39ﬁ Hgfq%gr?g é?ﬁ of the
sealing cyljnder. 31 can_be ai.r-ti.gh [ t:he -an +Rubh portion
42 of thé?ofF?tfg]rlt&rgﬁeﬁfe%.ahqllﬁggf%(alea—'h%eg%‘%l lllgﬁé'raog:i‘:%ﬁ% W t h@fg vent port

37 f it hdr aw i f | G 9% Ehe shj head 1
o wiend DAL, BaSESs Lﬁg}ﬁn’rﬂ?h ehd LGB g {HiOSf 8nd)outBreshppext hea

is 11 fasten supp ane 2 with fasteni ng neans such screws 4.
The fram?:y%ibﬁeﬂc‘ 'Esa?i—f?id peim8at@d ltnekodghage ifAlter ashdiyner intcatibeat ory,
ol es 6.

UtI|IZIn%nternal passage of the inner support cylinder as a filtrate.

As seen from Figs. 6-7, projected from the upper end of the
filter element 40 is an annular outlet portion 42 having a flow
passage communicating with a filtrate outlet 33 of the fixed head
1 and an O-shaped sealing ring is fit around the outlet portion
42.

Fixed head

Referring to Figs, 4-7, a male thread 27 is formed around
the outer periphery of the fixed head 1. The male thread 27 can
be connected to a female thread 20 (Fig. 7) of a connection ring
19 provided on the top end of the housing 15. The lower end of
the fixed head 1 is provided with a sealing cylinder 31 having
the filtrate outlet portion 33 in a position corresponding to the
annular outlet portion 42 of the filter element 40 and can be
communicated with the inner passage of the filter element 40 and
the inner periphery of the sealing cylinder 31 can be air-tightly
fit on the annular outlet portion 42 of the filter element 40.

The fixed head 1 is provided with a vent port 37 for withdrawing

gases in the feed liquid (Figs. 3-4). The fixed head 1 is
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Al though this enbodiment is an exanple having the feed liquid inlet being
provided on the housing side, it should be understood that, depending on
applications, the inlet may be alternatively on the side of the fixed head
and the vent port may be dispensed with, or any other designs may be
possi bl e according to the publicly known techni ques. Housing The housing
15 conpr{gasnadcyd i tidesuppdet dframiealknvidds fatstehinguneangnsepeFCEEESand a
closed bottomand a filter element 40 is encased within the housing. As
shown i n4Fithe Fratde tisp férddafn a Welhobsiandass is Hfe¢tadd M th an
expanded outer peripheral flange 16, the underside of which is supported
by an |rﬂnboramaryphmtzmlaﬂng1QQlﬁﬂwﬁvided at the I ower end of a connector
ring 19. The inner periphery of the connector rjng, has. a Ee |l e thread 20
ERE oo

adapted to balshgagedhiis RrbAdinalite 16hRR AKIPLE! DEVDY | ad 1. The
Ut or - pokispHEFyndet RIS ESPHAISS OR CHBV RIS 11, SIS SF FRETOUE ng 16 (o
: V . ousing 15 is
supported by the housing support nemnber .12 . nade i t eel
?}Egrsszgﬁﬁi:ﬁ?Qétﬁgﬂ%Lg§§§5§bﬁggm?ﬁ%ﬁ%&?aﬁqu%§ Fﬁétﬁ%&%g#%?§?§aﬁeanﬁLlar
ing.and_i.s s t | ﬁ@ggsﬁﬁa i
353 exﬂ aPﬁEﬂrnqtgivﬁgﬁa?ﬁl 1_rti\ﬁa ts?fgefc@ﬁ I%ﬁ ﬁgg‘g&rh@&s‘ﬁéﬁgr%ﬁ%ﬁ%f 12 may swil
irectly. s ort the.housj 5.4 : ; i ikl |
verti cal Py HERBIS ot h G SR R Ry bl e s

the_housiggtﬁé§$%ﬂ35§9sk wift taBANt §lessl eeve 29 nade of 12 netal or a hard
resin and are Ient” menber such as a conpression spring 30. The spring

30 surroggggiﬁ@e outer periphery of the housing 15. The upper end of the
sl eeve 2

The housing 15 comprises a cylinder made of stainless steel
with an open top and a closed bottom and a filter element 40 is
encased within the housing. As shown in Fig. 7, the top end of
the housing 15 is provided with an expanded outer peripheral
flange 16, the underside of which is supported by an inner
peripheral rim 22 provided at the lower end of a connector ring
19. The inner periphery of the connector ring has a female thread
20 adapted to be engaged with the male thread 27 of the fixed
nead 1. The connector ring 19 is rotatably supported on fixed
pins 24 secured to the outer periphery of the housing 15 at given
intervals.

The housing 15 is supported by the housing support member 12
made of stainless steel or other metals. The housing support
member 12 is in the form of an annular ring surrounding the
housing and is supported by a link mechanism as will be explained
in detail in the following. The support member 12 may directly
support the housing 15 in such manner that the housing 15 1is

vertically movable within a predetermined range but preferably

supports the housing 15 by means of a annular sleeve 29 made of

12



supports the housing 15 by way of the pins 24. The spring 30 has such a
strength that it supports at |east part of the weight of the housing (In
ot her words, when all weight of the housing is |oaded on the spring 30,
the spring is conpletely conpressed and buckled to transmt the weight to
the support nenber 12). Thus, wth use of the sleeve 29 and the spring 30,
when the &88hakQ@DrR hardgrasin andod sfesilienh Bemherd spek a@nection, while
mai ntai ni ng the housi ng support nenber 12 at the highest position by the
beIOMFexpFSWH%QFﬁ%QHkSE%EW%ﬁﬁgth?h%Fﬁﬂﬁbﬁp %HrEQ“§dﬁog§¢rR??E§ is partly

on The of REFRSRY SRn RS REaBEndaT TS 1RSE o StaFRrarsE 2b ol i ng. of
The housi AGPRSET e BRREITY 25 BY el e dta PHRS 2anihe S5 ingos0 Hatual
P ear1 one S5F R £ A0 ki AR BROTeAR: HeFePhe e Gt O 02
oot o par thpcHod NS HC(HERARASD ARET 53D JEUABE, Plle 1RG100 & NP
inserted iBalib® P4BNGpANG 0Ot Rheds g 88k | Borf G ST

. . . : éﬁ?@@ihig
counter clockwi se direction. I'f this |ocking chanisSmis not present, the

annul ar  edtkBéd PR tirafsfiZt ahet heifht &) tBkesBitordOmempaotiNe reg@yved from
the fixed head 1 by gravity when the connector ring 19 is i sengaged from

the fixedviiehdude arfd thbes e 290pRd ailicoBpoind B0, Wwhek e konhastod || be
hi ndered. Thus, the use of the engaging 13 pieces and the |ocking tongs
al | ows t heihglt®riselretrehed 4fithoanbsed fioogebheectuiicdrh whivke dnadmda dimimanar d
novenent of the housing to connect the fl ow passages to the correspondi ng
passages ithetprusing support member 12 at the highest position by the

below-explained link mechanism, the weight of the housing 15 is

partly supported by the support member to make the connection

operation easier. On the other hand, when the connector ring 19

is disengaged, falling of the housing to strike against the

housing support member 12 is prevented.

The housing support member 12 is provided with a handle 17
for manual operation.
As shown in Fig.7, locking tongs 28 are provided at one or

two locations of the top of the inner periphery of the housing

15. The tongs 28 are adapted to engage engaging pieces 26

provided on the top of the outer periphery of the filter element

40 when the filter element 40 is inserted in the housing and

rotated by a small angle in clockwise or counter clockwise

direction. If this locking mechanism is not present, the annular

outlet portion 42 of the filter element 40 cannot be removed from

the fixed head 1 by gravity when the connector ring 19 is

disengaged from the fixed head 1 and the proper operation of the

link mechanism will be hindered. Thus, the use of the engaging

13



fi xed head. As shown in Fig. 1, the housing 15 is provided with a feed
liquid inlet 36 and if necessary a discharge outlet 39 for exhaust |iquid.
Further, in case the feed liquid inlet is provided on the side of the
fixed head 1, the feed liquid inlet 35 at the bottom of the housing is not
necessary or nmay be used as a discharging outlet for the feed | i quid

fl owi ng plieres cudsthe latkingetongs allews tid.rer nekgment, 4P e &WEr ti ons
are matter of design depending on the appllcatlons ilti, mechani sm

Ref er r i ngogeuharn withsupyard ang, dQWRﬂ%idBmOY?m?QFIOtlﬁEF ﬁﬂ&? E M which is
characteristic portion of the present invention wll be exg nggd. A base
menber 3CPENEFH ddieof 1PVt RAFISATEY bR (A 8T T TS mguB?)%ﬁ Srafe Y A

hori zont al shaft or axis 5 is pivotally supported by a bearing nenber 8
fixed tofiked s -nenber 3. The first axis 5 supports one end of a first

link 7 and the o posﬂg %%lgl lc,)f}:ﬁh c{%llstr:%é #Pﬁi%rgwg | ¥ nSyPRUg s a

second shaft &% axis b. e second axis 9
supports ane. f o} I t he second
Vink 119885 %ﬁ ¥ 78,38 oK b i A A B SR SR 127 e

al ready %&g{gﬁ% flﬁe gg tEHpé‘é’éé HHRTReEG 1R fUBPORT& tike housing 15

by neans |ng sl eeve 29. At the connected position

shown ' n rﬁ:fog_su.dec;- c?n g éadéf‘t% tHeSEDRREHead PPStHd Q‘I&eahbjnzpujd"l ifigt 5, the
first 7 extends generally vertically fromthe axis 5 or slightly

sl ant ed fIomet fge Ibttent beathd HdAsPRG SisGothnewedsaryeorxnay Pei nsede
direction opposite to the housing 15. This neans the condition that the
wei ght ofad hedhestsmgnibohslestifoar thel fned Réghidsilawing Flong outside

of the filter element 40. In short, these portions are matter of

design depending on the applications.

Tilting mechanism

Referring now to Figs. 1, 2, 5, 6 and 8, the tilting
mechanism which is characteristic portion of the present
invention will be explained.

A base member 3 is fixed or integrally attached to the
support frame 2. A horizontal shaft or axis 5 is pivotally
supported by a bearing member 8 fixed to the base member 3. The
first axis 5 supports one end of a first link 7 and the opposite
end of the first link 7 pivotally supports a second shaft or axis
9 parallel with the first axis 5. The second axis 9 supports one
end of a second link 11 and the opposite end of the second link
11 supports a housing support member 12 at a third axis 13. As
already explained, the housing support member 12 supports the
housing 15 by means of the spring 30 and the sleeve 29.

At the connected position shown in Figs. 1-2 and at the
disconnected position shown in Fig. 5, the first link 7 extends

generally vertically from the axis 5 or slightly slanted from the

14



rotational force is little applied to the first link 7, whereby the
mani pul ati on of the connector ring 19 is facilitated during the connecting
and di sconnecting operations. The second link 11 is provided with an
abutting portion 21 to nmaintain the vertical position of the housing 15 by
gravity around the third axis 13 during the stroke right before the top

of the hoYSFhifdls léRGaBRIFIRG RhrPRah ithey apea P Hrnothe@diractdR® right after
the top of the, hoysi 5 is disengaged fromthe fixed head 1 (Fig. 5) and
to tilt tREPRYYS 3&5’ gﬂ% M igt qﬂ?‘rﬂme"i‘n?stl%q SRPEHCIRT dheRal@ certain
angle. without this.abutti.n ortion 21, it is difficult, to tilt the

housi ng aﬁ’gléxlﬂ hog i'&let QUSITY L rlﬁl%ur%ﬂ_‘eﬁulﬁﬁ:éﬁﬁ, LiRgr f]i%[’%d%}l&‘é‘é nenber 3
is provid 1 e ion. 2 nd the cond. link 11 is.provided
wth an eidsibichdd SHEBENS, BEELLRERC bot O MREStiME e Refhe
stopper  pRRE LS : OUS; ' 18 | Y I n order
to give a conlil/éel%i%\;lta \EI?I téf;%g}geg%%%ﬁ%]ﬂe&hggg?ngg f%w%%or %%(cggng{égo 9the

filter el %ﬂsr@onﬂé&_iﬁymm&lzenﬁécmﬁg Uﬁ,@ﬂtiéd&k 7 fromthe vertical line
is preferably restricfed to a certain angle. For exanple, the swing angle

a is restricterthd @e86nd deGikeas 98 pRSSided WiLRldn abbPikvdgrdogle {3 of
the second link 11 with respect to the first link 1 is Téstricted to a

gi ven angbemsintidiat th8evdraishAgpbsitidr od the augisihbel pit Liragipprti on

21. The preferred angle is within 45 degrees and nore preferably wthin 35
degrees. htrougd ribteedhtihdtarseed 3i fluthey fihesstiokk rdgit bdreethadtdp nk ar e
fixed, the operation is still possible but 15 the freedomis reduced.
Restricti 6f Bie thrasdngny$ engadpdbelidh fidet Edxey headvilddngihesstpplees bet ween

t he stationar%/ base nmenber 3 and the first |ink
right after the top of the housing 15 is disengaged from the

fixed head 1 (Fig. 5) and to tilt the housing when the first link
7 is slanted more than a certain angle. Without this abutting
portion 21, it is difficult to tilt the housing and withdraw the
filter element.

Further, the fixed base member 3 is provided with a stopper
portion 23 and the second link 11 is provided with an engaging
portion 25 which is brought into abutment with the stopper
portion 23 when the housing is to its lowermost position.

In order to give a convenient tilt angle to the housing 15
for exchange of the filter element, the swing angle of the first
link 7 from the vertical line is preferably restricted to a
certain angle. For example, the swing angle o is restricted to 90
degrees or less. Similarly, the swing angle $§ of the second link
11 with respect to the first link 1 is restricted to a given
angle so that the housing is tilted through the abutting portion
21. The preferred angle is within 45 degrees and more preferably
within 35 degrees. It is noted that even if the first link and

the second link are fixed, the operation is still possible but
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7, and the first link and the second link. Further, a spring may be | oaded
on the first axis 5 and/or second axis 9 to normally urge the first link 7
or the second link 11 in a direction opposite to the rotation of the first
link and/or second |link to counterbal ance the rotational force generated
by the weight of the housing so as to hold the housing at rest. Wth this
nmode, thetBeopmedens 8 kssicedh|ing the angle between the first link 7

and/ or the second lLink 11 can be dispensed with. This tilting nechanism
will be betteRegh¥drsidpeihyhaekianglerenay dit €fecte HoPrewidgdoper ati on.

Fig. 8 is a view explaining the operation of the pres i_nventi.on in
whi ch (a) SEEPREHS ?ﬁg PSR FF%Tl§hQ£§ébP5? @Sﬂﬁﬁéng an 'f%FhélF?Wt¥%n el enent .

Th t d di hown the h tilted t b
Tna Chen Gy e WL T ey oot SR bk SondTinkay. A ter the exchange of
he fil | h f h d

the | t_er € tltn%r 3 rrf‘ovﬁ%aiﬁe Sﬁ_g)%dg%ccin %Ihe 3_9 st atxli 9 n%rgf%}%?‘ hote

that it is po SIbre to p subséeque 0 the step

(b) and t d e n t he
bresont daorant st B} aifthen FY R Lo .%ﬁ&ehék PR b E L0 o
show the qopdiiy qp ‘é{héifeéﬂl%n Stke t3 Eﬁé\tl%ealtment@@ tHel Eers€!gaRNt 40
therein is hernetically connected to the fixed head 1 and in the condition

that a fegdq/s0/d8cdonn s ltHoedohinteridanteeehd ixdhdibm trodbef | OWs into the
outer passage fornmed between the inner wall surface of the 16 housing 15

and the figkheratedemgnthd CraiBitper netad edukihd red asf tovsold rbe hdesimt er nal
passage of the filter elenent 40 to the annular outlet portion 42 and then
to the filatr a¢st ouWiel t33 somodde thexetloppers for controlling the angle
between the first link 7 and/or the second link 11 can be
dispensed with.
This tilting mechanism will be better understood by making
reference to the following operation.
Fig. 8 is a wview explaining the operation of the present
invention in which (a) to {(e) show sequential steps for exchange
of the filter element. The connected condition is shown in (a)
and, the housing is tilted to (b) and then (c) to the tilted
position shown in (d). After the exchange of the filter elements,
the reverse steps are followed.
It should be noted that it is possible to perform the step
{c) or (d) subsequent to the step (b) and the steps (d) or (e)
subsequent to the step (c) and thus the present device has a
flexibility in operation.
Fig. 1 and (a) of Fig.8 show the condition where the housing
15 containing the filter element 40 therein is hermetically
connected to the fixed head 1 and in the condition that a feed

solution supplied from the feed liquid inlet 35 flows into the

outer passage formed between the inner wall surface of the
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head 1. When it becones necessary to exchange the filter elenent 40, the
connector ring 19 is manually revolved to |l oosen its thread. As the
connector ring descends, the housing 15 is allowed to descend within the
stationary housing support nenber 12. Then, the female thread 20 of the
connector ring 19 is conpletely di sen%aged out of the fixed head 1

d

. At
this moneRPusing dibeald Yo HHikep lamentybdmitheespeatry 36 1t6athe LWSi ti on
shown in EFig. 5 and (b). of Fig. 8 ri_ng the above eratjon, the nost of
The el gRESh She SBFsteb, Guerete st (8 SLLETD R oBasE donbae Y Ry o
t he sl eeve the spri 30, , housi ng.su t_.renh 1 t he.. second |ink
11 and thgu\%??EtpquﬁEn?&gﬁd%t ﬁBe?eEcEgcg'F ?gg{%ﬁegﬁfl%igt %SBUSEOFF%O:PW%I he
fixed ri ngegdb]y way of the connector ring 19. For this reason, the
resi stance exerted on the connector ring 19 by the weight of the housing
15 is alleviat a ool 0 i redq nnect or
ring 19 is fac"?‘%nt g.?elgg&ffrfe@ B%{:ag%\%l httbog§§ﬁ%d]%03§§ngﬁi%}n%?e_@%%cﬁbéyge, a
desi gn i neWhi &hndBrStHRY €929 sosnd 18 yS REVOBred) t8r SoddBr i@ tArdRssi bl e
al though the present enbodiment is nore desirable. Then, by pulling the
handl e i nakhend omaedrdi reGld aBstsmid hener h@ldirg) 161 8s Blickea torst link 7
begins to swing about the first axis 5, and correspondi ngly the housing 15
is noved dewsswd dridhbn fiod et ivhahe Houeingr susirtpnstbee 12s Themf ai ned by
gravity (it should be noted that the third shaft 13 is present above the
center of theafenaleofthrbad HuSinghe ddnmectbierimudiOngs Idomdmeeslput of the
fixed head 1 without interference fromthe sealing t7 cylinder 31. Thus,
with the dorengagsd ontiaf idieccfixke BeadilngAr sthifomoment ddied glienyetdfe
initial stage although the first link 7 is rotated, whereby di sengagenent

of the holi3FnBressid FRENfiieFPRéRE 30 to the position shown ird Fig. 5

and (b) of Fig. 8. During the above operation, the most of the

weight is stably supported by the stationary base member 3 by way
of the sleeve 29, the spring 30, housing support member 12, the
second link 11 and the first link 7 and the rest of the weight is
supported by the fixed ring 1 by way of the connector ring 19.
For this reason, the resistance exerted on the connector ring 19
by the weight of the housing 15 is alleviated and accordingly the
loosening operation of the connector ring 19 is facilitated. If
the weight of the housing is not very large, a design in which
the sleeve 29 and the spring 30 are omitted is possible although
the present embodiment is more desirable.

Then, by pulling the handle in the forward direction (fo the
right in Fig.8), the first link 7 begins to swing about the first
axis 5, and correspondingly the housing 15 is moved downward and
forward while the vertical posture is maintained by gravity (it
should be noted that the third shaft 13 is present above the
center of gravity of the housing). Thus, the housing 15 comes out

of the fixed head 1 without interference from the sealing
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is facilitated. On the other hand, it is also possible to pull the handle
17 in the forward direction to swwng the first link 7 while keeping the
angle of the first link 7 and the second |link 11 unchanged and in this
case, too, the second link 11 may be kept out of contact with the housing
15 up to a certain initial slanting angle of the first link 7 and thus the
housi ng 15Y&ardese BroThws, wWih bheternFtruediordd vhighk ohe hessindASshown in
(d) of Fig. 8  _ At_this position, the hand is renoved fromthe handl e 17,
the housffAl abltesd Ayena ddvniarlbiahFtadsuaktheshekhagelngt Aikke/ iSecond
link where the housing is kept at a tilted position_Alternatively, in the
b5 11 on EEFAGAMDETEDY HATHAOERTT 1Rnane TR gk REPT T Siem o
forward dLreﬁti n, Eh second link 11 is swng forward about the second
axis 9. THE %ﬁé}ﬁﬁi Pg' tilted without interference of the top end of the

housing with dhe (i xebeagd becpuse 1o sgcond Axks,® 1as ahLastly

1geen
apart fromthe vertircal l'ihne’o i Xe I s'stage.” AS shown

in (d) of ;Fi ghe 8o MACA Ii.i%ée@tqont Egy | '%ﬂeléifg]q.?ﬁlét?.vgﬂl%r Reéﬁig{d;ﬁd t he

vertical posture due tot gravity. ver, i irst axis

second aXitﬁegaﬁ’ggﬁa Qfr the sprdthaihragetha khReseddifa IRk NOE WehafAged
resi stance and the abutting portion 21 of the second |ink 11 cones to

contact wahB UPpEHigPeskepnedd, the sdeusd NanANdl aRgOBE n%wohlaeohousi ng is
tilted together with the second link. On the other hand, if such springs
are not | eadesket thigh skheomshdingk 13 lupusi aoeerpyid Hainhxl mlmnaigge P with
respect to 18 the first link in order that the abutting portion 21 cones to
contact wahgle hef HdwesifagstSlinkodi andnthw) thé BRowsing) 15 Tears bet beotghtt angl e
of the housing cay be freely set by o ) )

out of the fixed head 1 into a position shown in (d) of Fig. 8.

At this position, the hand is removed from the handle 17, the

housing 15 is moved downward and brought to engage with the

second link where the housing is kept at a tilted position

Alternatively, in the position (c¢) of Fig. 8, pulling the

handle 17 further pulled in the forward direction, the second

link 11 is swung forward about the second axis 9. The housing is

tilted without interference of the top end of the housing with

the fixed head because the second axis 9 has already been apart

from the vertical line of the fixed head 1 at this stage.

As shown in (d) of Fig. 8, when tilted, the housing 15 tends

to return to the vertical posture due to the gravity. However, if

the first axis 5 and the second axis 9 are of the spring-loaded

type, the springs act as a resistance and the abutting portion 21

of the second link 11 comes to contact with upper portion of the

housing and accordingly the housing is tilted together with the

second link.

On the other hand, if such springs are not loaded, the

second link 11 must occupy the maximum angle P with respect to
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appropriately slanting the first link 7, or the second link 11, or both of
them (the position shown in Fig. 6 and (d) of Fig. 8 or (d) of Fig. 8)).
Since the slant angles of the first link 7 and the second link 11 have
degree of freedom and accordingly the height and tilt angle of the housing
are highly flexible and is _easy to use. However, fromthe sake of working
ef fi ci ency® Fir8hghtthg™ PERET &ybaiﬁsthﬁi%mlﬁténa paFtiEr 2dneemestdRd | nk 11
may conme to contact with the stopper 23 as shown by inmaginary |ine 15, of
Fig. 6. iFPHHCE Witk the hf’&%‘?%f]gar ABEStLIeN ) PR MlxPaum angle of the

i i . the fil ; i i ed h il
i I e e A
. Af Ll I . . d w .
0,21 Al el P R0t A0 e ey el op Ll nalogacy g Pandl e

and then 0 e BRSILARN thl) YBArS! BcuANIAL OtLe! (BOrLEanA2p0f the
S nwth er

filter elenment 40 is In registratio hé-“seal1ng ‘cylin 31'of the

fixed heade (dfUBENRIy. SiyICestite firesk1hhblarbiles GFNaIAldi¥syertical and

hence stably 'suppor t'he housing, there is |little force to pushing out

t he housi g ithet Becdd ieimgt dii Ngpld GegréBre&O\eedbhiCal¥Pdet88difyliy tha
condition closely spaced fromthe male thread 27 of the fixed head.

Accor di nghefgtithandonhbctaeklei af thi: haasbeg rameohyghalptfie’sBle tand iight en t he
thread 20 of the ring to the male thread 27 of the fixed head 1. Fromthe
f or egoi ngeasgormeeuteon of the housing and the filter 19 element wth the

fi xed head can be easily carried out. Also, the filter device is of the
type that theHewggeng firony sheatike @fdworkioneddabiencyl eadi ergagingavi ng of

resour ces. ] i , _
portion 25 which is a part of the second link 11 may come to

contact with the stopper 23 as shown by imaginary line 15’ of
Fig. 6. In this case, it is preferred to limit the maximum angle
of the first link. Exchange of the filter element 40 is carried
out at the tilt position of the housing shown in Fig. 6 and (d)
of Fig. 8; or (e) of Fig. 8.

After the filter element 40 has be replaced with new one,
the handle 17is pushed up from the position (d) or (e) of Fig. 8
to the position (c) and then to the position (b) where the
annular outlet porticon 42 of the filter element 40 is in
registration with the sealing cylinder 31 of the fixed head.
Further, since the first link 7 is generally vertical and hence
stably supports the housing, there is little force to pushing out
the housing in the forward direction. Moreover, the housing is in
a condition closely spaced from the male thread 27 of the fixed
head. Accordingly, the connector ring 19 can be revolved at ease
to tighten the thread 20 of the ring to the male thread 27 of the
fixed head 1.

From the foregoing, connection of the housing and the filter
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In the present filter device, through sinple handle rmanipul ation the
housing containing a filter elenment therein can be easily tilted fromthe
initial tilted position back to the vertical position underneath the fixed
head, and then the connector ring can be revolved to air-tightly connect

t he housin to the fixed head. Wen the exchange of the filter el enent
becones n%g%‘%’é}r yith dihey ddxgpchend 6anchA s ldysFryried PrEd. Al¥othet he
connectiogyis stable. Further, the |labor and tine require or %gchange of
the fil tEH & efBRiCUr® PEJHRRIERE SPAFNEE SOURLNDr S &FtSERvR A on. 20
CLAIMS 1, 'Aflf”tﬁi dﬁve%@g co€$risi.n a.fixed head (1) having a feed
liquid i nP&"e096PBrea Pl TP TR PRLEESONTEPSt i onary base rmenber (2,
3), a first link ) Vi ng.one en i yot e stationary
base nmenber atﬂatﬁfzr%{&ée?i sf g’i‘?reé% gg%%hdtarHoﬁﬁHD%%%%sEgg%}f%ed by the first
l'ink, a i J (I aisy t c ' and a
housi ng ( %5ié§%8§g§§§§&bygpﬁgﬁghousFﬁéggﬁgiéﬁgt%%ﬁ%gﬁf%ga?ggﬁ%ﬁg?ﬁa havi ng

a space Wi a0 19P8M +dPRrBAMAOT 1 14S NBi A dd E&Eitfc!rﬁfﬂ%k,t@ ¢Ni pul ation
handle (17) fixed to the housing (15) or the housing support nenber (12),

and a copnadilcan pBansidnl @hdbPheSANRGG! ENGed MRaliPPadHRAr then of the
housing to the fixed head (1), said housing (15) is novably supported by

t he housi eghreddper tingrder beldvdadigoaaealishtdy catideti tige timsiaysi ng
(15) to nove relative to the housing support nenber by a distance

necessar yté dthec dimedthewyl .t When otine cbwhanganst th&9filten lkdehexted head (1).

2. The filter device according to claim1, wherein said neans for allow ng
t he housibperanesrpeeetsaonpevedsefoperateencady easily gaptied ndiliske upper
portion of the housing, and a resilient

the connection is stable.
Furthexr, the laboxr and time required for exchange of the

filter element are reduced according to the present invention.
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menber (30) inserted between the sleeve (29) and the housing support
menber (12). 3. The filter device according to claim1l or 2, wherein said

first link (7) extends generally upward along a vertical line fromthe
first axis (5) when the upper end portion of the housing (15) is engaged
with the fC head (1). 4. The filter device according to any one of
clains 1t , Wherein said first link (7) is svm'ngableinarange bet ween

Chor Lo, BBBEAAR IO e U Eblega ) Hpfgld 4, Posi o0
accor di ng 16 A9 ARE. BhaPLR P obrts, Fop WSEELLE oY gtggfogﬁgg') hie (11) i's

pi votally unt e on t I rst Sécon

filter deplfisecenr dhnoal LA 190R o) qia%ll ané i pHENAY IR econd
link (11) is pivot aIIy nmount ed on t housi support r (12) at a

third axi en(#ge @'&Q‘.lbhﬁr?%%dmbinﬂér @l f'i'_€‘§t Hkiaby m}] NgY seebhd oNirdk21)
which is capable of abutting against said housing, ereby the housing is
mai nt ai neq1ilp supgRirtte@aby fastruret byigd,aw hyusing RUppbLP mefbeer (12 abut ment
of the abutting portion against the top portion of the housing and after
di sengagemsepporraainbiyheéhe opequand iLank pfaricha housimyg,(18pdsupdrekd by the | t ed
posture in the abutted condition. 7. The filter device according to any one
of cl ai ns housong supphetehentidrs sajd ehafsing Havbuprd spack With) ansopastri ct ed
in a range capable of allowng the tilting of the housin 8. The filter
devi ce ac@@Pd‘Flﬂfb fiox hArystre offidrar r%lefmetn@:?a m%i@uéﬁhl@a%@nﬂilﬁstlﬂxi s (5),
t he second  axi.s %]land the third axis (13) are in nutually parallel

rel ati on. 9xeq'hfé3 fihier BPUGERT (& 5aceBrithih ot 1A% SHRET b MeLd 12) ¢ (sl

a connector means (19) for connecting the top end portion of the

housing to the fixed head (1), said housing (15) is movably
supported by the housing support member (12) having a means for
allowing the housing (15) to move relative to the housing support
member by a distance necessary for connecting the connector means
(19) to the fixed head (1).

2. The filter device according to claim 1, wherein said means
for allowing the housing to move is composed of a sleeve (29) for
supporting the upper portion of the housing, and a resilient
member (30) inserted between the sleeve (29) and the housing
support member (12).

3. The filter device according to claim 1 or 2, wherein said
first link (7) extends generally upward along a vertical line
from the first axis (5) when the upper end portion of the housing
(15) is engaged with the fixed head (1).

4. The filter device according to any one of claims 1 to 3,
wherein said first link (7) is swingable in a range between a
vertical line passing through the first axis (5) and a tilted

position where the filter element can be exchanged.
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wherein said stationary base nenber (3) is provided with a stopper (23),
and said second link (11) is provided with an engagi ng portion (25)
capabl e of engaging the stopper at a |owernost position of the tilted
housi ng. 10. The filter device according to any one of clains 1 to 9,

shereln 281 e9 heRd el S athdc AL RBL e ggad (27 on [te

thread (2\91}18.'9&]'1{ ts%iidnrs]géorpcf rliiPlﬂefill) 2izs pivotally mounted on the first
link (7) at a second axis (9).
6. The filter device according to any one of claims 1 to 5,
wherein said second link (11) is pivotally mounted on the housing
support member (12) at a third axis (13) and the second link (11)
has an abutting portion (21) which is capable of abutting against
said housing, whereby the housing is maintained in a vertical
posture by gravity during steps prior to abutment of the abutting
portion against the top portion of the housing and after
disengagement from the top portion of the housing, and is held in
tilted posture in the abutted condition.
7. The filter device according to any one of claims 1 to 6,
wherein the angle of said second link (11) is restricted in a
range capable of allowing the tilting of the housing.
8. The filter device according to any one of claims 1 to 7,
wherein said first axis (5), the second axis (9) and the third
axis (13) are in mutually parallel relation.
9. The filter device according to any one of claims 1 to 8,
wherein said stationary base member (3) is provided with a
stopper (23), and said second link (11) is provided with an
engaging portion (25) capable of engaging the stopper at a
lowermost position of the tilted housing.
10. The filter device according to any one of claims 1 to 9,
wherein said fixed head (1) is provided with a male thread (27)
on its outer periphery, and said connector ring (19) is provided

with a female thread (20) on its inner periphery.
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