- 1 DESCRI PTION FI LTER ELEMENT- REMOVI NG JI G Techni cal
Field The present invention relates to an extracting
jig of filer element and, nore particularly, toajig
which extracts a filter elenent froma housing in the
case of a replaceable filter elenment. Background Art
Afilter cartridge is typiga&ly constituted by a
gastight housing that acconmodates a cylindrica
filter elenment having an inner passage and a gasti ght
head that is integrally__connected to the housing. In
the case of a di sposabl BE¥¢HETI®he housing and the
head are integrally connected to each other to form
one filter cartrFlJERELEMENT-REMQVING JGse of a

repl aceabl e type, the head is detachably connected to
the housing by fasteni ng neans havi ng seal neans and
t mechhliter riedlenent is replaced before a filtration
life limt. Athough usually there are a convol uted
type fThe @resehbnbmterdrigdrarplateeda ppeektraeying jig of
elenent, the latter filter, el enent has, becone
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fabhrnieatetbmdye folding in pleats a superinposed body
that is obtained by attaching a pair of porous
supporting sheets to both surfaces

Background Art

Afilter cartridge is typically constituted by a gastight
housing that accommodates a cylindrical filter element having
an inner passage and a gastight head that is integrally
connected to the housing. 1In the case of a disposable type,
the housing and the head are integrally connected to each other
to form one filter cartridge as a whole. In the case of a
replaceable type, the head is detachably connected to the
housing by fastening means having seal means and the filter
element is replaced before a filtration life limit.

Although usually there are a convoluted type filter
element and a pleated type filter element, the latter filter
element has become mainstream because of its large filtration
area. As shown in Figure 2, a pleated type filter element
10 is constituted by a filter medium 22, which is fabricated
by folding in pleats a supéerimposed body that is obtained by
attaching a pair of porous supporting sheets to both surfaces

of a thermoplastic filtration film and by sealing both sides



of a thernoplastic filtration filmand by sealing both
sides - 2 edges together, an inner cylinder 21 having
a large nunber of apertures 24 and an outer cylinder
23 having a | arge nunber of apertures 25, which
support the filter mediumTfrémboth surfaces, and top
and bottom covers, which are fusion bonded to the top
and bottom ends of the filternedi unR2 to hernetical ly
&@pd s Ty diidigr aredinu@r Conliyidehe200RatoNgra 28adge number
shown in Figure 2). As shown in Figures 5 and 6, in a
df bpertdeeisc® aonpin Sugr ayhdonden@1Rawbhgh Lsrge number
pivoted to a supporting frane 15 and a head 11 which
6% dpesdites 2% wbppbr supgofrtarbelbilaarimédium firom both
liquid to be treated is usually provided in the | ower
pariages head beprtared botisiongceyarshiwhetanpkef ushon H@nded
head) and an outlet for a filtered liquid is usual
th BUP de and LAt oS cpahe ol trpme @ um e tl@élﬁslimﬁgtl(qahlly
thIS l.e, in the head Furthernore, in s
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treated perneates a filter nmedium22 fromthe
fout td ldperitute patereaydd ndefus231ly provided in the lower
part or head of the housing (in this example, in the head)
and an outlet for a filtered liquid is usually provided in
the lower part or head of the housing (in this example, in
the head). Furthermore, in some cases, a gas vent port to
vent gas bubbles generated from gases dissolved in a liquid
- to be treated or a filtered liquid may sometimes be provided
in the head (in this example, this gas vent port is not used).
In Figure 2, Figures 5 and 6, a liquid to be treated is
introduced from an inlet for a liquid to be treated which is
provided at the head 11 to between a filter element 10 and
thehousingl?,andtheliquidtx>betreatedpermeateseafilter
medium 22 from the multi-aperture outer cylinder 23.
Particles or solid contamination are trapped to the outer
surface of the filter medium 22, and the filtered liquid which

has permeated the filter medium 22 flows from an inner passage

of a multi-aperture inner cylinder 21 via an outlet leading



Particles or solid contamination are trapped to the
outer surface of the filter nmedium 22, and the

filtered liquid which has perneated the filter nedi um
22 flows froman inner passage of a nmulti-aperture

i nner cylinder 21 via an outliét leading - 3 for a
filtered liquid 27 to a filtered liquid discharge

outlet which is provided at the head 11.
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finger engaging portion during the extraction is
wiharated s priolvé dedt bét thealead 27. Hndistenteddhy usi raf egpped
cartridge are classified into a type in which a
pearttidndgé vbipke sgeded 29 at Egngbrwendeal mausinigion during
portion and a type in which a cartridge is
thepleadeasitdonmie fgrasshtln mhentaudd spr d¢adéeda 47i-g for
replacing a filter elenent in a replaceable cartridge
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iW thiredihe Quilelcarkeadigag r iWkkh bare hands or gl oved
hands. However, because™ the load of the filter

element is often as heavy as 1 kg to severa
kil ograns, this operation is not easy. Furthernore,
Mecdoserehe fexheadnivegtdpar ati on i s not
Problems to be Sclved by the Invention
Inreplacingafilterelement inthereplaceablecartridge
filter, for example, as shown in Figure 5, the housing 12 is
tilted and the filter element 10 is extracted upward as shown
in Figure 6 by holding a protrusion around the outlet leading
for a filtered liquid 27 or a protrusion within the outlet
leading, with bare hands or gloved hands. However, because
the load of the filter element is often as heavy as 1 kg to
several kilograms, this operation is not easy.
Furthermore, because the extracting operation is not
easily performed, there is a possibility that not only the
filter element portion, but also the housing portion may be
touched with fingers and hence there is a possibility that
when extra fine filtration is necessary or when drugs are

treated, the contamination which occurs due to touching by

hands may contaminate a filtered liquid.



easily performed, there is a possibility that not only
the filter elenent portion, but also the housing
portion may be touched with fingers and hence there
is a possibility that when extra fine filtration is
necessary or when drugs are 4 treated, the

contam nati on which occurs due to touching by hands
may contanminate a filtered liquid. - 4 The object of

the phesgMedt¥eRHOPréSche iRkReYitdend § tbtfovitleamtiter
extracting jig which enables the extraction of a

dlidnteert et ea@ing 91bavhiedH abdyl @ndheasitira ctaioh €fa@illter
and is free from a fear of contam nation. Means for
Samamgtohee Pedbbbirg abhk ebsy &gt darr jprddvndesnd iki ftes from
el enent extracting jig, wherein the filter el enent
eeXtaaactahggntgriigaftgomed froma plate, and a
supporting portion and a hook portion are forned by
bendi ng, the hook portion extending substantially in
the shape of Vwth respect to said supporting
Msens der fied vieet thGt iBFelegiSof this construction is
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el ement “extracting jigis formed ffoman elastic

shlagiee ofavd va thupRepleictd to said supporting portion. The
extracting jig of this construction is suitable for disposal.
If the extracting jig is made of plastics or the like at low
cost, itcanbe simply discarded togetherwith the contaminated
filter element, since the filter element contaminated with
solid matter can be discarded without being reused.

Also, the invention solves the problems by providing a
filter element extracting jig, wherein the filter element
extracting jigis formed fromanelasticplate, anda supporting
portion, a spring portion extending at an acute angle with
the supporting portion, a hook portion extending toward the
supporting portion, and an operating portion extending at
substantially right angles from the hook portion, are formed
by connecting those in that order at bent portions.

More specifically, the jig according to the invention

comprises a supporting portion, a spring portion extending

from a leading end of the supporting portion via a first bent



portion, a spring portion extending at an acute angle
wWth the supporting portion, a hook portion extending
toward the supporting portion, and an operating
portion extending at substantially right angles from
the hook portion, are formed -y connecting those in
that order at bent portions. Mre specifically, the
jig according to the invention conprises a supporting
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end of the supporting portion via a first bent
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supporting portion, a hook portion extending fromthe

widher seadndfbdrite pepring powhtrdrchevsappogsetandodbebion, and
portion toward the supporting portion, and an
apepeatrbhgngare bioexexdardidig o £ oomtithe other @and odf thadiook
hook portion via a third bent portion at
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portion. The directions of the bent |ines of the bent
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€719 according to the invention is fornmed from an
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on a cas y-case basis. rthernnre, the 1nvention
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i nvention and a plastic bag accommodati ng
opening is provided at the handle portion.

The jig according to the invention is formed from an
elastic single rigid plastic or a single metal plate on a
case-by-case basis.

Furthermore, the invention provides a combination of the
jig according to the invention and a plastic bag accommodating

the jig in such a manner that it is opened on a side of a top

end of the supporting portion.

Operation

When extracting the filter element, the spring portion
formed at the leading end of the supporting portion is pressed
into the outlet leading for the filtered liquid of the filter
element accommodated in the housing, while holding the
supporting potion of the extracting jig of the invention by
hands. When the spring portion enters the outlet leading for

the filteredliquid, the hook portion is depressed and narrowed



the jig in such a manner that it is opened on a side

of a top end of the supporting portion. Operation

When extracting the filter elenent, the spring portion

fornmed at the | eading end of the supporting portion is

pressed into the outlet Iéa@ihg for the filtered

l[iquid of the filter elenent accommodated in the

housi ng, while holding the supporting potion of the

éxtiagtpagsirig tdfrduyh ianventtioar by thanoistldhehedding and

spring portion enters the outlet |leading for the
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narrowed - 6 during passing through a contour of the
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adhering to fingers, the above operation is perforned

@it et cloasetimg the extracting jig by a plastic bag
such as a polyethylene bag. The extracting

When a liquid to be treated is chemical liquid, in order
to prevent the chemical liquid from adhering to fingers, the
above operation is performed after covering the extracting
jigbyaplasticbagsuchasapolyethylenebag. Theextracting
jig of the invention is also useful in that it is possible
to cover the used filter element by the plastic bag without
touching a liquid to be treated or the filtered liquid, by
separating the plastic bag from a periphery of the extracting
jig and covering a periphery of the filter element with it,
before the removal of the extracting jig. Since the timing
of extraction is also the timing of replacement with a new
cartridge, if the bag accommodating the new cartridge for

replacement is used as it is for the above purpose, the waste

is not incurred at all.

Brief Description of the Drawings



jig of the invention is also useful in that it is
possible to cover the used filter elenent by the
plastic bag without touching a liquid to be treated

or the filtered liquid, bx_,;qparating the plastic bag
froma periphery of the extracting jig and covering a
periphery of the filter elenent with it, before the
renoval of the extracting jig. Since the timng of

ext r @dguae 1 shalwsoa tihid teirne hgmenfit reeqilraceiagt j i eltca@rding
new cartridge, if the bag accomnmodati ng the new

tearths dgeehdrion,edkhacéheneofsbased Hesitrgrnt fwirew laad (b)
above purpose, the waste is.-not incurred at all

g S0 imgtiiten 1ot e dor aidisWgs - 7 Figure 1 shows

a filter elenent extracting jig acqordin% to the ,
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thereaof being its left side view, Figure 2 is a
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filter clementy Flouwre S ;s anotder diagramt httag e the
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el enent when using; Figure 5 is a perspective view
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Figure 5 is a perspective view that shows the condition
where a housing is tilted in the filter element extraction
position, in an example of a filter device having a filter
element, a housing and a head;

Figure 6 is a perspective view that is like Figure 5 and
shows the condition where the filter element is being
extracted; and

Figure 7 shows another embodiment of a filter element

extracting jig according to the invention, (a) thereof being

its front view and (b) thereof being its left side view.

Embodiments of Invention

Figure 1 shows the details of a filter element extracting
jig according to an embodiment of the invention, (a) of Figure
1 being its front view and (b) of Figure 1 being its left side

view.



el enent, a housing and a head; Figure 6 is a
perspective viewthat is |like Figure 5 and shows the
condition where the filter elenment is being
extracted; and Figure 7 shows anot her enbodi nent of a
filter element extracting j8 g according to the
invention, (a) thereof being its front view and (b)
thereof being its left side view Enbodinments of

| nventieoR i Ftgur €1dmsheovext hectliqiiiy of i fbkhes from one
el ement extracting jig according to an enbodi nent of

dieet Rfeabroasiba) refiftant lasthied pgaitksof riongh Wieyidity
and (b) of Figure 1 being its left side view - 8

aftveo f poflgetdlyément mxityacthargie gnd the fidrayedr fraammrss on
sheet of corrosion resistant plastic plate of high
regisdiant mend loplpskyet hyt@helepolsfearlbendt ehantikde The
like, ora corrosion resistant netal plate of
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has a supporting portion 2. The supportin por t 2
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\th:@f QQlfe @ pdetany @%qth@nsgcmsaﬁo@méant tH@taridie of the
spring portion 5 with the supporting portion 2 and the

elasticity thereof are determined to such an extent that if
there is an obstacle during the insertion of the jig 1 into
the outlet leading fora filteredliquidof the filter element,
the spring portion 5 can easily follow the obstacle. At the
other end of the spring portion 5, there is proVided a hook
portion 7 which extends toward the supporting portion 2 via
a second bent portion 6 substantially parallel to the side
forming the first bent portion 4. This hoék portion 7 is
determined such that it can engage with the lower side of a
protrusion formed on the inner wall surface of the outlet
leading for a filtered liquid of the filter element. At the
other end of the hook portion 7, there is provided an operating
portion 8 which extends substantially at right angles with
the hook portion 7 via a third bent portion 9 being similarly

substantially parallel. The length of the operating portion

8 is determined at a distance such that the operating portion



there is an obstacle during the insertion of the jig 1
into the outlet leading for a filtered liquid of the
filter element, the spring portion 5 can easily

follow the obstacle. At the other end of the spring
portion 5, there is provided a hook portion 7 which
extends toward the supporting portion 2 via a second
bent portion 6 substantially parallel to the side

OS5 Ee 4 h&ffféiem AXFd Ah-ugdis Dok pordHorifer
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Wit eheclfement. e Aéméhe, wiiiler tBadsefotderdrankopat bhod can
7, there is provided an operating portion 8 which

Bt encs sullSitadnaly fratm thghengagedsparthwithechmodkilter
portion 7 via a third bent portion 9 being simlarly
shagmarhvihgin fhpatep lasld ofheh¢ emptatong perépenat$ myessed
portion 8 is determ ned at a distance such that the
Bper dtantyy portion - 9 protrudes sufficiently above

the upper part of the filer element in a condition
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can be provided with a finger hook opening 3 so as to
be easighychelshdys a habgobhpl daeasddtying jig according to
another embodiment. The common portions to this figure and
Figure 1 are denoted by the same reference numerals and the
explanations therefor are omitted. In this embodiment, the
bent portion 4 has a relatively large radius of curvature,
the leading end of the spring portion 5 terminates in a simple
edge 13, theplate-like supportingportion 2 and theplate-like
spring portion 5 form a substantially V-shape, and the edge
13 forms an engaging portion with the filter element. The
extracting jig of this embodiment is a disposable type such
that the filter element cannot be extracted if once the edge
13 is engaged to an inner hole of the filter element.

How to use the filter element extracting jig according
to the present invention will be described below.

First, it is assumed that as shown in Figure 5, the housing

12 which accommodates the filter element 10 is positioned in

an extracting position by operating a lever 14. The filter



drawn by inserting a finger into the opening). Figure
7 shows a disposable extracting jig according to

anot her enbodi nent. The comon portions to this figure
and Figure 1 are denoted by the same reference
nuneral s and the explanati dAs-therefor are omtted.
In this enbodinent, the bent portion 4 has a
relatively large radius of curvature, the |eading end
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the plate-l11ke supporting portion 2 and
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V-shape and the edge 13 fornms an engagi ng portion
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Bl @anent3, cahacndeoextibact Bt he caneacthagefige 1 18 drsserted
engaged to an inner hole of the filter elenment. How to
use theeftlhiverimdeoeretd Oyt packrngvj iihtaceor dinget tleading
the present invention will be described below First,
far st bksemed il das? sioWre ifi tiegue éeBent he Ph“oubilﬁgtlme,
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pressed in the direction of the arrow, the bent portion 6 goes
beyond the stepped portion 26 and therefore, as shown in (c)
of Figure 3, the spring restores in the direction of the arrow.
When the extracting jig is drawn up from such condition, the
filter element 10 is extracted from the housing 12.

While keeping the extracting jig being held by a hand,
the plastic bag B is reversed and directly put over the filter
element, as shown in (d) of Figure 3. Then, the operating
portion of the jig 1 is pressed in a direction of A, and the
filter element is drawn in a direction of an arrow (by its
weight or the like) or the extracting jig is drawn upward.
This ensures that the used and soiled filter element is
automatically accommodated in the bag without difficulty.

In the disposable jig shown in Figure 7, when the V-shaped

leadingendisinsertedintothe innerholeof thefilterelement,

the spring portion 5 is pressed by a wall of the inner hole



as shown in (b) of Figure 3, the bent portion 6

| ocated at the top end of the spring portion of the
extracting jig 1 is pressed by stepped portions 2 6

of the outlet |eading 27, thereby to be buckled. (Two

st epped portions 26 are pro@ﬂded in an opposed

manner. Refer to Figure 4) Wien it is further pressed

in the direction of the arrow, the bent portion 6 goes
HeY 0pEmb Fes S 8PP athpPriHOR R A dhey eflictid aheSkewhped
in (c) of Figure 3, the spring restores in the

b recdh @ oft Hhepahi hgwooren tdet exds anid 1§ ghfaysd with
drawn up from such condition, the filter elenent 10

tlse ekdéwvart eddé rofm tihe doeisped d2rt W | 26 kaepibecdimss in a
extracting jig being held by a hand, the plastic bag
®nditevrrbededit sipr Bey bprpdbnevemathee feteehed any more.
el ement, as shown in (d) of Figure 3. Then, the

B atheg esoral of the ke fgemens, ﬁmeschan bg discarded
direction of A, and the filter element.is drawn in
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BpriHeg cepktiitadnr eRbwhedn aidiure engagethavitiy isheot aved by
side of the stepped portion 26 and becones in a
90 degrees to be engaged with the stepped portion 26, after

insertion into the outlet leading 27.

Advantages of the Invention

Thus, according to the extracting jig of the present
invention, it is possible to extract a filter element from
a housing by a simple operation without touching the filter
device by hands, and the use of a plastic bag in combination
therewith further ensures the advantage that a fear of
contamination of the filter device by hands, and conversely
a fear of contamination of hands by a liquid to be treated,
such as a chemical liquid, are prevented. Furthermore,
replacement operation can be comfortably performed without
contaminating the place where the device is installed and the

like.



condition where the spring portion cannot be detached
anynore. After the renpoval of the filer elenent, the
jig can be discarded as it is wthout being detached
fromthe filter elenent. That is, in this case, the
edge 13 of the spring porti @8 5 serves as the hook
portion 7. Furthernore, the invention can be enbodi ed

by using an inelastic plate. Inthis case, a jig is
faerQﬁ%%% brier ehand thatt Rasondid NRRJSReWanNof the
Figure 7 and the jig is rotated by 90 degrees to be
exgegeti v gt he St oppesd perdd 8Re2bnnéf iRyle bSEREIDIMter
into the outl et |eading 27. Advantages of the

¢ereatt OanThuser Becomck ngdear thesektiagtbatygergtbé ddreing
present invention, it is possible to extract a filter

et et Sfanghtheihoesihng eoya Al sinalpd teepggest po Fohomi2ohmgurs,
touching the filter device by hands, and the use of a
prédihie epagach lognbitiat $ ave tuldrlaniouh dedr { hefhe rigreas ion
t he advantage that a fear of contam nation of the

¥n |‘~thérchd*é0?c%%§/a%%rmfs thgnaPEbRdrtion @ pRArthye surtace
%ﬁ han1nat of hanol%ﬁJ é aliquidto be trea ed,
EReaESP HPEEFOPu Fane %p?%\Pé%ﬂoé& FRLHE PR e FO

GFPL3SSTER, 988 L1 00 o0, ColY ord 3 YyBer [ ST cnene

cont

i dthe like. - 12 |t has been fpund that
ﬁﬂ%n tiqgrﬁgdlng end of the extracting jigis
inserted into the inner hole of the filter



el ement, an interference under elasticity between the

spring portion 5 and the inner hole wall and stepped

portion 26 occurs, and the extracting jig is

naturally guided in the direction in which the

surface of the spring portidd 5 and the surface of

the stepped portion 2 6 cone into an opposed

condition. For this reason, the extracting operation

of the filter elenment beconegseasy. - 13 CLAIMS 1

Afilter element extracting jig, characterized in that

the filter elenent extracting jigis fornmed froma

plate, and a supporting portion and a hook portion

lar e Aof hiktte bye lkaredithgxt reaitd ngod kg pocta oac et Enetd nign that

substantially in the shape of V with respect to said

theppotteng Jpoernitoaxtzacaingl 1y il eaemed rometphrjge, and

jig, characterized in that the filter elenent ,

BeEPRRY T Heg Piog tiionf drdredn 99 bcalt 1enaate éorprestley bendiagd.

sypporting portion, a spring portiaon_extendin at an

SZcGt BOGKGPR Wh th S M%@%ﬂlilan}nat%%ofwape of V
ext%gdi toward said supporting portion, and

t
W S8Ry Lo PL s BREShaP g PAE TeGBst ant i al |y Ti ght
2200, BorL LN SO BN 1 87 I LY D0 Wl

In ent

8t FRELERG ] dflen CBFACI &1 28D 1ign 1 khab rnd Ber £ 4 LB elastic
el enent extracting Jig conpri'sés a supporting

pR@FE], 08ndaa SIPPE tAAd pRte¥hendi s ffPPA-dikadichd eg@ddng
of said supporting portion via a first bent portion
aatarmacacet En@hgléth said supporting portion, a hook portion
extending toward said supporting portion, and an operating
portionextendingatsubstantiallyrightanglesfromsaidhook
portion, are formed by bending in that order at bent portions.
3. A filter element extracting jig, characterized in that
the filter element extracting jig comprises a supporting
portion, a spring portion extending from a leading end of said
supporting portion via a first bent portion at an acute angle
with respect to said supporting portion, a hook portion
extending fromthe other end of said springportionviaa second
bent portion toward said supporting portion, and an operating
portion extending from the other end of said hook portion via
athirdbent portionat substantially right angleswith respect
to said hook portion.

4. The filter element extracting jig according to claim 2

or 3, characterized in that said bent portions are

substantially parallel to each other.



with respect to said supporting portion, a hook
portion extending fromthe other end of said spring
portion via a second bent portion toward said
supporting portion, and an operating portion
extending fromthe other end4of said hook portion via
a third bent portion at substantially right angles
with respect to said hook portion. 4. The filter
8l emetHe exlikact ENEmEhE SLE€LHEHE NEy 1P F ladJVrdingl t8, any one
characterized in that said bent portions are
sfikstankilatby,patiatdetet Dz@fch tAidtesaid sldpportifigortion
filter elenment extracting jig according to any one of
cd apnwmridiopdrt tharacd éppzad thetrbaft , saidda Supperténmgprging
portion has a handle portion at a top end thereof,
epenng i hyerrengded mt Wpediandis gproviaded at the
handl e portion. 6. The filter elenment extracting jig
@ccordiend il eanglonent #xeragnq tiw 5CCcorsiast Bpi gy one
in that the jigis forned from a Qr?ﬂejﬂamic or

|
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extracting jig according to any one of clains 1 to 6
TR AR gt AGHGHR Ty sai d extracting jig
7N S%?%o%b MRST N e £19109en8d, 02 349806 13 98
end Of sald supporting portion.

according to any one of claims 1 to 6 and a plastic bag

accommodating said extracting jig in such a manner that it

is opened on a side of a top end of said supporting portion.



