DESCRI PTI ON FI LTER DEVI CE FOR COWPRESSED AIR 5 TECHN CAL FI ELD The present
inveption relates in general to a filiter device for conpressed air which
has“filter neans having suitabl e packings accommodated in sleeves. 10 .
BACKGROUND ART General |y, passages for supplying conpressed air to various
pneumati cally operated conponents use€d +n various factories and atom c

pl ants, for exanple, are usually provided with filter devices for renoving
wat er and oil 15 contained in the conpressed air, for the purpose
of protecting the pneunatic conp Laprovi ng the perfornmance of

t hose conponents. One type of su%éﬁﬁ:@ﬁgevi ce for conpressed air is -
di scl osed in JP-A-5-200217, which is constructed to 20 I ncl ude two ki nds
of filter means. Nanely, this filter device has first filter neans
having a sui tﬁ%ﬁRfﬁﬁﬁcﬁ)%r& agegl in a sleeve, and second
filter nmeans having a suitabl e second packi ng-accommodated i n anot her

sl eeve. The first and second filter neans are di sposed 25 parallel to
each other. At one of -axially opposite ends of the first and second filter
means, timeeNiGalispesed a mani fol d which includes an inlet passage
portion and an - 2- outlet passage portion. The inlet passage portion
has an inl et passagrhé orpreddnter éhwenthonugheliites tire gemmredsetio a

filter device for compressed air which has filter means

having suitable packings accommodated in sleeves.

10 BACKGROUND ART
.~ Generally, passages for supplying compressed air
to various pneumatically operated components used in various
factories and atomic plants, for example, are usually
provided with | filter devices for removing water and oil
15 contained in the compressed air, for the purpose of
protecting the pneumatic _components or improving the
performance of those componerits .
One type of such a filter device for compressed
air is disclosed in JP-A-5-200217, which is constructed to
20 include two kinds of .filter means. Namely, this £ilter
device has first filter _means having a suitable first
packing accommodated in a sleeve, and second filter means
having a suitable second packing accommodated in another
sleeve. The first and second filter means are disposed
25 parallel to each other. At one of axially opposite ends of
the first and second filter means, there is disposed a

manifold which includes an inlet passage portion and an



air ig introduced into the filter device. The outlet passage portion has an
od;yef passage fornmed therein, through which 5 the conpressed air is fed

o] fromthe filter device. The inlet and outlet passages comunicate with
the first and second filter nmeans, res?egtively. At- the other of axially
opposite ends of the first and second filter neans, there is disposed an
encl osed trap chanber having a suitable volune, 10 such that each of
the first and second filter nmeans conmunicates with the trap chamber.

The t huso ¥ 18P0AsHalgel PostE8RONGHd | inleteanassddee poapiohamzs and the
mani fol d are assenbl ed together and fixed to each other by a plurality of

bol ts whigte€xpassagbr degimedecienrein) dchndugh which atle scompeessadt he
trap chanber. According to this arrangenent, the conpressed air entering
the inl eiipaksapetodbdubed nintbotbei £iltdri deviche Thel outpetspgssaget he
mani fol d through the first filter nmeans, the trap chanber, and the second
filter nmemsiomheasbanapuiiletppassped donmed Xhewein estbucugh WRiCHr med
through the filter device. In the filter_ device constructed as deggribed
abov®, ueshal comprassedr aimatsi fgdooUtheEFom sthej HlditeeIRVICea TR of a

wire nmesh fabric formed by weaving or knitting stainle steel fibers or
ot her neinletc anst ePUBlSt PASSAGSRt CONPHRLIGA Porw"ti?'r}hu}% epaf’t’f%‘f e8@08 1o

he comprecand St Chle Realiy GIRAPIRIATETE: P FOF neare: ot ayidfaeroct o
second RSSEéQthfeﬁ S 8gcgﬁg Ekkggraﬁﬁagacbﬁdafilter means, there is
disposed an enclosed trap chamber having a suitable volume,
10 such that each of the first and second filter means
| communicates with the trap chamber. The thus arranged first
and second filter means, the trap chamber and the manifold
are assembled together and fixed to each other by a
plurality of bolts which extend through ‘the manifold and
15 véhich are screwed in the trap chamber. According to this
arrangement, the compressed air entering the inlet passage
of the manifold is fed into the outlet passage of the
manifold through the first filter means, the trap chamber,
and the second filter ﬁeans,_whéreby an.air passage for the

20 compressed air is formed through the filter device.

In the filter device constructed as described
above, usually, the first packing of the first filter means
is a roll of a wire mesh fabric formed by weaving or
knitting stainless.Steel fibers or other metallic materials,

25 so that vapor and/or liquid particles like water and oil
contained in the compressed air are condensed or coalesced

as the compreséed alr passes through the first filter means,



wound fabric nesh formed by weaving or knitting cotton fibers or other ,
‘materials, so that the liquid particles contained in the conpréssed air are
absdrbed or vaporized as 5 the conpressed air passes through the second
filter means. Thus, in the filter device,disclosed in the above-indicated
publicati on, the wvapor and/or liquid particles are condensed or

coal esced as the conpressed air is introduced into the trap chanber through
‘the inlet 10 passage of the manifold and the first filter means, so that

th Lo tJ - st L r.
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I n
the trap 15 chanber, so that the Tanount t I qui particles

remai ni ng fiibdie 6eNPHERSEU nititfer il i BoZechat hatrld I 3igand sgspeilkpaski ngs
constituting the first and second filter neans, respectively, are required

to be replasnathindd i egie arsmpydEded el Paaie ndSs@bed | 0 0eAp3Pizedi 48
dust and/or grease. The replacenent requires the follow ng

oper ati onthdriconpressed|ainlpagses tintdsgls ethve ngecond ohikeéer theahs: st and
~second filter neans, the manifold and the trap chanber into an integral
assenbly are all refwsl, anl tthe 25Eilteserdevyice diisclesededinntthehe
four parts. Secondly, the cgggggd first and second packinas which are
accommodatapverindigated a gabdonleevble Mapsacti aBfAYOorar eliepidced

RS particles are condensed or coalesced as the compressed air
is introduced into the trap chamber through the inlet
10 . passage of the manifold and the first'filter means, so that
the vapor and/or 1liquid particles are separated from the
compressed air. Further, the compressed air from which the
vapor and/or liquid particles have been thus separaﬁed is
introduced into the second filter means through the traé
15 chamber, so that the amount of thé- liquid particles

| remaining in the compressed ai: is minimized.

The first and second packings constituting. the
first.and second filter means, respectively, are required to
be replaced with clean onés when the packings get clogged

20 | with dust and/or grease. ?he replacement requires the
following operations.

| First, the pluralitf of bolts serving to connect

the first and second filter means, the manifold and the trap

chamber into an integral.aSSembly are all removed, and the

25 assembly is disassembled into the four parts. Secondly, the

clogged first and second packings which are accommodated in

the first and second sleeves, respectively, are replaced



with clean ones. The first and second filter neans, the trap chanber and
the inprfi fold are then reassenbl ed toget her and flxed to each other, as
descﬁlbed before, by screwing the plurality of bolts in the respectlve
positions. 5 _ That is, in_the conventional filter device
di scl osed in the above-identified publication, each tine the first and
second packings of the first and second filter neans are replaced, the
device has to be disassenbled into the parts before the replacenent, and

the parts {ayg E:Qeaﬁ thes. ehesS ¢TRsed ghat %etcl&?zdd‘f‘i' ‘i'%xa‘;ﬁe‘:‘arnst h&he trap

replacenent. The filter device is advantageously used in various factories,

atom ¢ pl aghampee R Cethe f S IFOYENEATEO tiHeh hta@sée:hﬁféa Ngogethet e
However, the filter device requires the above-described operations for

repl aci ng £hgedd to feach otHesscail @eskribed WefdreQPahpt s€Rewahg the
cunber sone and tinme-consum ng, as descri bed above. There is still a room

for inprovpiapalinyt bifs bblltisedindehiec eesPeetives poisiiviomzt.or di scl osed a
filter device for conpressed air in JP-A-9-10533 having a construction
which 20 sol ves t h&hptoblisy wi ih t kbeaboanvrscionell f EilterdedesdicelThe
disclosed filter device includes first filter nmeans having a first packing
accommodat 8dsrhosefli it theeabovesident ifilede pubddeation, ngaghs &dmed fhecki ng
accommpdated in a second sl eeve, an inlet passage portion defining_an inlet
25 passaférski @antofneend BRKINGS oPf ofthenef %Fﬁgelan@eﬁeﬁoﬁﬁd IHdem rst

sl eeve to Latrgduce Uhe GO esgRd Sh0LLoMA G XAE 0L, E0L0 A0S ke
the parts before the :eplacement, and the parts have to be
10 reassembled into the device after the replacement.

The filter  device 1is advantageously used in
various factories, atomic plants and medical field owing to
its high fiitering performance. However, the filter device
requires the above-described operations for replacing the

15 first and second packings, which operations are cumbersome
and time-consuming, as described above. There is still a
room for improvement in this filter device.

| The present inventor disclosed a filter device for
compressed air in JP-A-9-10533 having a construction whiéh

20 solves the problem with the above-described filter device.
The disclosed filter device includes first filter means
haﬁing a first packing accommodated in a first sleeve,
second filter means having a second packing accommodated in
a second sleeve, an inlet passage portion defining an inlet

25 passage which connects ah exterior of the filter device and
the first sleeve to introduce the compressed air from the

exterior into the first filter means, a guide passage



-5, portion defining a guide passage which connects the first sleeve and the
second sl eeve to guide the conpressed air fromthe first filter nmeans into
th& second filter neans, and an outl et passage portion defining an outl et
passage 5 - which connects the second sleeve and the exterior to feed the
conpressed air out of the second filter’ means to the exterior. The first
and second sl eeves, the inlet passage portion, the guide passage portion
and the outlet passage portion are fornmed of a synthetic resin, integrally

with 10 %nOtcf@fJﬁnﬁ?g ag tg‘?.lﬁﬁns%éég eavﬁﬁ% é‘(?]oﬁ%@c'{él kRE %‘l . The

body is 5?OV| ed wth actess openin |rs second
packi ngs s%%v'ée@:\(&d tixéo%éé@nci' Eléév@e\‘&&egu]:ae%&ié Ot ofn B?eéﬁ%&s% r

openi ngs, a closure nmenb I's renmovably attached so as to fluird-tightly

cl ose t heraacaste 151rsﬁp$11%i' mMeéuss fhtberchedeyéeendf gilteeMaaied air
I's constructed such that all the parts cooperating to forma fluid passage

in the fahderaevutderr ephosagd workitpntdefiningsian outdetalgassddd each
other so as to constitute the 20 body of the filter device, and the body
i s pbovi éhdchi tdonmects cebhe Geoundyssléeveghndhitite téxtérist &nd fesbnd
packi ngs are renoved. Further, the closure nenber is renovably attached to
each of the MM| ayx smﬂasOfotﬁ'laJl&BQd)mt £y 1ters enedanrs atoesshe

openi ngs. According to this 25 filter device, therefore, for replacing

t he cl og@@&eﬁ'ﬂ-loé’t sEEBREE Pancki Aeaondt S|1§3N@t5:ne18€%sa¥1§¢eto REFT3g®H UL

ti me-consunm ng oper.ations _such as dlS&SSEﬁb|In% of the
portlon, the gulde passage portion and the outlet passage

portion are formed of a synthetic resin, integrally with
10 each other, so as to constitute a body of the filter device.
The body is provided with access openings through which the
first and second packings are removed from the filter
deﬁice. To each Qf the access openings, a closure member is
removably attached so as to fluid-tightly close the access

15 opénings.
This filter device for compressed air is
constructed such that all the parts cooperating to form a
fluid passage in the filter device are formed of a synthetic
.resin, integrally with each other so as to constitute the
20 body of the filter device, and the body is provided with the
access openings through which the first and second packings
are removed. Further, the dlosure member is removably
attached to each of the access openings so as to
fluid-tightly close the access openings. According to this
25 filter device, therefore, for replacihg the clogged first
and second packings, it is not necessary to carry out

time-consuming operations such . as disassembling of the



-6- filter device into the conponent parts and reassenbling of the parts
intgbrﬁe device. In this filter device, the clogged first and second

packi ngs can be replaced by new ones, by sinply renoving the caps .fromthe
respective access 5 openi ngs and re-attaching the caps to the respective
access openings. Thus, the replacenent of the first and second packi ngs can
be nmade nore easily and quickly than in the conventional device. However,
as a result of further study made by the 10 present inventor, this

filter devijogd¥ Qyo¢ice® have i feidmdrk %Q%E%nup%éég%quﬁgdngfeaﬁnt of

the.cl ogged first and second packings in this filter device, ogged

packi ngs afte r paReed buta sthealieviewl fof Maief &iMcee Ojegibel nekerial,
since it is very difficult for the operator 15 to pick the packlngs out

of the resjierided Bieeveandli secbhd Wadkinys fcagenes Jdplaced bye hewl 1S
put into the first and second sl eeves through the respective access

openi ngs afresy, rynusdmmly heemdwing echeendeps fram tihe meaetmena@gess'so_ as
to take out the clogged first and second packings. 20 Thus, this filter
devi c& r eqprandngshandcteftattachingptheecaps @b tthe frespective cacoass
packings and a certain amount of cunbersonme work for taking out the clogged
first andoRaImESHaclhigs tHreudienlacenands s ofpcthre oS imsdm andchseeend
cl osure nenbers have been renmpved, although the _device 25 is constructed
such t hat RARKIAGR (Fan BRodRade AROKE 1BV PREMAHSKAT ebBaBpdm e
wi t hout usiqgra t.ool . .
conventional device.
However, as a result of further study made by the
.10 presént inventor, this filter device proved to have  the
following problem. Upon the_replacement of the clogged first
and second packings in this filter device, the clogged
packings are removed by a suitable tool formed of a wire or
other material, since it is very difficult for the operator
15 to pick the packings out of the respective sleeves, directly
with the fingers. That is, the tool is put into the first
and second sleeves through the respective access openings
after removing the closure members from the access openings,
so as to take out the clogged first and second packings.
20 Thus, this filter device requires the tool for the
replacement of the first and second packings and a certain
amount of cumbersome work for taking out the clogged first
and second packings throudh the access openings from which
the closure members have been removed, although the device

25 is constructed such that the c¢losure members can be removed

from the access openings without using a tool.



-7 - DI SCLOSURE OF | NVENTI ON The present invention was developed in the
light of the above situations. It is therefore an object of the present
ifvention to provide an inproved construction of the 5 filter device for
conpressed air, which construction nakgs it possible to introduce and

renove the packings of the filter neans w thout using any tools, for
thereby easily and quickly replacing the packings. The above object nay be
achi eved ‘according to the 10 present invention which provides a

filter rﬂ%&hﬁﬁnnﬁ?ﬁn? air including first filter means having a
first packing acconmodated 1n a first sleeve thereof, second filter neans

having a second pagd ng- S66RETRAREANI DA HeBeCaEdERbERYCIbharROML1gRe i Nl o
erl

passage portion d ni'ng an 15 I nl et passage whi ch connects an exterior

of the fd teHe dgKbEE HItUAE IS StTE! @8V eHerdFtred s eobheceos eshed ai r
fromthe exterior into the first filter nmeans, a gui de passage portion

def i ni ngreguri el passtisn W girewitecins imerdvedtcohsenecabontde skeond
sl eeve to guide the conpressed 20 air fromthe first filter nmeans into
t he ssec@id tfér t@evieanforambmpresgddtaims swhdcporaangtmisftiidmgnakesut | et
passage which connects the second sl eeve and the exterior to feed the
conpr essidd possabileofta hdnterodudef | anédr nemove t thehoaskingdr oft hehe
conpressed air which has been introduced 25 t hrough the inlet passage
por t i on fiditer imeans (ichout Jiging RnY | #eels; | feF Haereby easiky apdde

passage portion, whereby vapor or liquid particles contained in the
quickly replacing the packings.

The above object may be achieved according to the
10 present invention which provides a filter device for
compressed air including first filter means having é first
packing accommodated in a first sleeve thereof, second
filter means having a second packing accommodated in a
second sleeve thereof, an inlet passage portion defining an
15 inlet passage which éonnects an exterior of the filter
device and the first sleeve to introduce the compresséd air-
from the exterior into the first filter means, a guide
passage portion defining a guide passage which connects the
first sleeve and the second sleeve to guide the compressed
20 air from the first filter means into the second filter
means, and an outlet passage portion defining an outlet
passage which connects the second sleeve and the exterior to
feed the compressed air out of the second filter means to
the exterior, the compressed air which has been introduced
25 . through the inlet passage portion being introduced through
the first filter means into the guide passage portion,

whereby vapor or liquid particles contained in the



conpressed air are condensed or coal esced to be separated fromthe
.conpressed air, the conpressed air fromwhich the vapor or liquid particles
have been separated being further introduced through the gui de passage
portion into the second 5 filter means, whereby the liquid particles
remaining in the conpressed air are réhﬁbéd, the filter device being
characterized in that (a) the first and second sl eeves, the inlet passage
portion, the guide passage portion and the outlet passage portion are

conat t ut SOTOFRRISS) THE RPe, EbogsHel’ Oho bollibReBA 14 B8 aebiiNad  cose
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openings s as to Tluid-tight ose the access openings,

sl eeve i nghtdeRudedO YU tOR RRIIdO padiage GUFIHS 3o WH ddbrd! et

passage portion and which i1s |arge enough to permt the first packing
accomgpdatgad tiet e, iheitetay ecti® POqube papbveliesheepblindugh inMite t he
second sl eeve includes a conmuni cation portion which communicates with the
out |l et passaperessed oraiand abhéchremoivadge &hmughfibteer ndevike st
packi ng accommpdated in the second sl eeve to be renoved therethrough, the
access opehamgetieriizgd dmuthdtn b6 thdefinsbt anddsegondt sigeyese phe i ons
so that the first and second packings can be renoved through the access
openi ngs findstt Heassage Iarticrondthecdidsle rpapsageva@artinn apfl the

outlet passage portion are formed of a synthetic resin,

10 integrally with each other, so as to constitute a body of
the filter device, the body being provided with access
openings through which the fifst and second packings are
removed from the filter device, each of the access openings
being provided with a closure member which 1is removably

15 attached to each of the access openings so as to
' fluid-tightly close the access openings, (b) the first
sleeve includes a communication portion thch communicates
lwith the inlet passage portion and which is large enough to
permit the first packing accommodated in the first sleeve to

20 be removed therethrough, while the second_sleeve includes a
communication portion which communicates with the outlet
passége portion and which is large enough to permit the -
second packing_ accommodated in the second sleeve to be
removed therethrough, the access openings being formed in

25 the inlet and outlet passage portions so that the first and
second packings can be removed through the access openings

from the first and second sleeves, respectively, and (c)



-9- each one of the first and second packings cooperates with two retainer
rplates and a core bar to constitute a corresponding one of first and
second filter elenents, the two retainer plates each having a plurality of
through-holes 5 formed therethrough bgj ng di sposed on axially opposite
ends of the correspondi ng one of the first and second packi ngs, the core
bar extending in an axial direction of the corresponding one of the first
and second packings to pass a center of the one of the first and second

packings sugh tha 38 prdieriyge’ Shl Iblodi BRcRIAGEC cipeiakR Al |

respective opposite ends of t core bar, the core

a pull taRygl QRR[Bndhe PRPAst t €akdds; Of chbe CPa% PR Wridtditdthe fd rst
and second packings are i'ntroduced into and renoved fromthe first and

second sl e¢eespordiels ol Yof18irst and secdh® #hlvrerdedeserrd,§ither
device for conpressed air according to the present invention is constructed

such that w@id ridtaipsr plereach havd g ranpldal e asd agerougti+eolds | t er
device are forned of a synthetic resin, integrally with each other so
as t o5conformeid therabhrmughdoing dispesedevncaxialdyt lpdosite sempdsovi ded
Wi th access openings through which the first and second packings are
renoved. B tthe  corteesposdirg nongeofi $henbinstyandt seicond packings, t he
access openings so-as to fluid-tightly close the access openings. According
to the pré&dent gane ebafeyiartendiief die, &5 aXxinl r GlERGHPN heok| diRd
first and second packings, it_isS nof, necessaé¥3to.carr out tinme-consum ng

oper at i onSoFFEFPandding enenf fheoEinat [nd sterRRd RATKHIRET HeP RAFDfent

partsq center of the one of the first and second packings such that
10 the two retainer plates engage the core bér at respective
opposite ends of the core bar, the core bar being provided

with a pull tab at one of the opposite ends of the core bar,

so that the first and second packings are introduced into

and removed from the first and second sleeves,'réspectively.-

15 The above-described filter device for compressed
air'according to the present invenﬁion is constructed such

that all the parts cooperating to form a £fluid bassage in

the filter device -are formed of a synthetic resin,
integrally with each other so as to constitute a body of the

| 20 filter device, and the body is provided with access 6penings
through'%hich the first and second packings are removed.
Furthef, the. closure member'is removably attached to each of

the access openings so as to fluid-tightly close the access
openings. According to the present filter device, therefore,

25 for replacing the clogged first and second packings, it is
not necessary to carry out time~consuming operations éuch as

disassembling of the filter device into the component parts



- 10 - and reassenbling of the parts into the device. In this filter

sdevi ce, the access openings can be easily opened and cl osed, by sinply
renbvi ng the caps fromthe respective access openings and reattachi ng the
caps to the respective 5 access openings., Thus, the first and second
packi ngs can be easily made exposed.-Egih'one of the first and second
packi ngs cooperates with the two retainer plates and the core bar to
constitute a corresponding one of the first and second 10 filter

el e”e”ts-a?{gg {:&‘Qsé %gﬁét Rt egf‘ggnéﬁé‘”ﬂgt gﬁuﬁ]“&é{z%}éro‘cln th

t hr ough- ho or e hr'oug I Spose e axially opposﬁf% ends

of the cog&giggngk&gc%peéyetggbéégsgp§$5b§§0893 BaCkLE9Sy %%%ﬁ%ﬁ%Q§¥§0re

bar extends in the axidl direction of correspondli ng one rst

and 15  g8eQRd,Pagki tGMP1S p%%ﬁnoirﬁlﬁ?‘ie%@r cipd herefr resdordspeiseof the
first and second packi ngs such that the two retainer plates are engaged

wi t-h the geteskaloptinidys r&sdecbavtaénpag ttheeuip®Hf tbheheonespoctifee core
bar is provided with the pull tab at one of. the opposite ends of the core
bar, 50 2@ccelsabopend nigs.stTha], seoonfl psic kands secentinpacitiingsd icano end
renoved fromthe first and second sl eeves, respectively. This arrangenent
makes it pasdiillyl made expmsed.he cl ogged first and second packi ngs together
with the other conponents of the above-described el enents, out of the body
of the 25 filter &eaghce ang oueh t kbeacddgstopeandigssappol haackiags

opened by renoving the closure nmenbers, by sinply pulling
cooperates with the two retainer plates and the core bar to

constitute a corresponding one of the first and second

10 filter elements. The two retainer plates each having the
plurality of through-holes formed therethrough are disposed

on the axially opposite ends'of the corresponding one of the
first and second packings,.while the core bar extends in the
axial direction of the corresponding one of the first and

15 second packings to pass the center of.the corresponding one
of the first and second packiﬁgs such that the two retainer
plates are engaged with the core bar at- the respective
opposite ends of the core bar. The core bar is provided with

'the pull tab at one of the opposite ends of the core bar, so

20 that the first and second packings are introducéd into and.
removed from the first and second sleeves, respectively.

This arrangement makes it possible to remove the clogged
first and second packings together with the other components

of the above-described elements, out of the body of the

25 filter device through the access openings which have been
opened by removing the closure meﬁbers, by simply pulling

the core bar which is a part of the filter element, with



the core bar which is a part of the filter elenent, with the operator's
sfinger engaging the pull tab. Besides, this arrangenent nmakes it possible
to accommodate new first and second packi ngs t oget her t he
above-descri bed ot her conponents, in,the body of the filter device, by
simply 5 pushing the core bar at the p&l tab into the body of the filter
device. Thus, the first and second packi ngs can be renoved from and

i ntroduced into the above-descri bed body while the access openings are

open, Wit pgut gg,(?&%t%sﬁsist yﬁfﬁgélfi Qﬁgggiﬁglj thEYsu1 1 hEﬁ?gESSEHEEt, Yhilde

first and sec packi ngs can e nore easi qui ckly than in

the convepiirafdemddt wikdar{fepossiblae P Adifsdd @ dnéy! Eeksde\dre for
conpressed air "according to the present invention, the core bars

constitut gegohde fipaskings seeop@thicrt er thieemeriboverdcsrrived f orgutbof a
material such as a synthetic resin, together with the retainer plates,

usi ng a scogpenenité, Tiws thiehebpdgsafi thet efilieer cdevdrehe Py odvimesly

wi t hout a considerable increase in the production cost. Further, since the
filteb depushihgr thenpressedag0at dihe i puktbntabudmin stheh bbdy effl thee
parts cooperating to formthe fluid passage in the filter device are forned
of a synt fdditerr alavice nt Thual | £hei tHirskhandhseonndaspackiegst calt £& he

body of the filter device as a single unit, as described above, .the present
filter de¥PEEVESs fikamaand intgaducad eipker &g ahovesdesgribedgha®ss

reliability, as conpared with that of the convenfjonal device er ei
wﬁile éiéngccess opengngs are open, w{thout a necesggty ék

using a tool. Thus, the replacement of the first and second
10 packings can be made more easily and gquickly than in the
conventional device.

Further, in the above-described filter device for
compressed air acéording to the present invention, the core
bars coﬁétituting the first and second filter elements can

15 be formed of a material such as a synthetic resin, together
with the retainer plates, using a single mold. Thus, the
present filter device can bé produced without a considerable
increase in the production cost.

Further, since the filter device for compressed

20 air is constructed such that all the parts cooperating to
form the fluid passage in the filter device are formed of a
synthetic resin, integrally with each other so as to
constituté the body of the filter device as a single unit,
as described above, the present filter device assures a

25 remarkable increase in its fluid-tightness reliability, as

compared with that of the conventional device wherein



-12- separate parts are connected by bolts through suitable packings. Still
-further, in the above-described filter device for conpressed air
according to the present 5 invention, the inlet passage portion and the
outl et passage portion are provided w t3h the respecti ve access openi ngs.
Therefore, even if the conpressed air I'@aks out fromthe body through the
access openings, the air | eakage has a conparatively small influence on the
flow velocity and the 10 pressure of the conpressed air flow ng through

the first s@%ﬁ%&on%\ﬁ?t%e_vs%eanéoﬁﬁsceeadebpawes PO FAIGh asmeEsed

w th an arrangenent erein the conpressed air may | eak through the first

sl eeve angiaikilndgy.second sl eeve and/or the guide passage portion.

Accordi ngly, the present construction 15 prevents or mnimzes
deterioration of tSw1)ilferther perinrnghee abovieedeiscytibadd sErbrer
filter means. According to a first preferred formof the filter device for -
conpr essedexiceof for prompriessedentaion, atkerflingt paxki theof presdnt st
filter means is a nmetallic fiber 20 aggregation which is formed by

aggr efat i igpvertirge riheheinkdt spassage bongidhband rrhee wftlethpagsdge
material, and wherein the first filter element is formed by fixedly w nding
t he aggr epertd®PmorR¥de PEOVidess Withus thet HeSRRAtINR c3SELFSt PRRVARTDT kni t

the metallic fibers as required 25 in the conyentionpal device, for
prepar i ng T &HLR, pRERRngE THRE oFERREREFCorathe 16R%Sa Y ofTOM (HRE 1 rst

packing Orbody through the access openings, the air leakage has a

comparatively small influence gn the flow velocity and .the

.10 pressure of the compressed air flowing through the first and

second sleeves and the guide passage portion, as compared

with an arrangement wherein the compressed air may leak

through the first sleege and/or the second sleeve and/or the

guide paséage portion. Accordingly, the present construction

15 prevents or minimizes deterioration of the filtering
performance of the first and second filter means.

According to a first preferred form of the filter

"device for compressed air of  the presenti-invention, the

first packing of the first filter means is a metallic fiber

20 aggregation which is formed by aggregating a large number of

short or long fibers made of a metallic material, and

wherein the first filter element is formed by fixediy

winding the aggregation on the core bar. Thus, it is not

necessary to weave or knit the metallic fibers as required

25 in the conventional device, for preparing the first packing.

The operation fgr the preﬁaration of the first packing or

the whole filter device is made easier, and therefore the



the whele filter device is nade easier, and therefore the - 13 -

manuf acturing cost is reduced. Besides, the first packing is constituted by
a tonparatively small anount of the nmetallic fibers, but the condensation
and/ or coal escence of the vapor andLogsl Lquid particles in the first filter
means can be 5 effected as efficient?y as in the conventional device.
Thus, the construction according to the present first preferred form
permts significant reduction of the weight of the filter device and the

mat er i al ngAGtacvuthagt cégteigoradiinedt heekildker,i thepgirgt paekingOis
According to a second preferred formof the filter device for conpressed
air of tdengtisanedi byeat icomparativedyndlkiagowit tdf sheomethillltier neans
is a belt-like fabric nesh formed of cotton fibers, and wherein the second
filter efitbens,i butothedcbopdénsatdignwandi/oy tbalkekencekeflfhe Waporc nesh
on the core bar. According to a third preferred formof the filter device
for conpamdded dilquid tpharpictest imvidhe i dirsthefbbugr omeans f¢an ebedevi ce
is fornmed of a transparent synthetic resin, as a single _unit. This

cons?r ucef6achadeasi effbsiepkivoas inothgseppwentipngdgAcvase.r IHYSar ent
body, the state of clogging of the first and second packi ngs acconmodat ed
in the fHRet CORFEIVSHIPTS| 3EGREAERG EOnsthe uPFREeRfe f*rlf%‘i' prgfexzsad

(11 Er TESOR SLSSBSEL! Kok AIPkERnle R O KR Gek il e | eacor
preferregiigeg]agvﬁgg1gﬂé€¥he material cost, without deteriorating:
the filtering performance.

10 . 'According to a second preferred form of the filter
device for compressed air of the present invention, the
second packing of the second filter means is a belt-like
fabric mesh formed of cotton fibers, and wherein the eecond
filter element is formed by fixedly winding the beit-like

15 fabric mesh on the core bar.

According to a third preferred form of the filter
device for compressed air of the present invention, the body
of the filter device is formed of a.transparent_synthefie
resin, as a single unit. This construction makes it possible

20 to observe, through the transparent body, the state of
clogging of the first and second packings accommodated in
the first and second sleeves and constituting the first and
second filter meens, respectively, and makes it easy to know
a.time of replacement of the first and second packings.

25 According to a fourth preferred form of the filter
device for compressed air of the present invention, <the

closure member has at least one leg provided at a portion



device for conpressed air of the present invention, the closure nenber has
-at | east one |leg provided at a portion - 14 - thereof opposed to the
retai ner plates and extending towards the retainer plates, and the closure
menber is attached to each of the acqeqﬁlqpenings such that the retainer

pl ates are pressed by the at | east one leg of the closure nenber, 5
whereby the retainer plates are prevented from noving upwardly. Thus,
in the present preferred form the engagenent of the core bars of the

first andipeeend dggdded wimiles retdindie pleitds eind | attendiiie aiowatds
prevents upward novenents of the retainer plates renote fromthe 10
cl osur e nefieernetainah phytéakeapfathed wdldsurfd anembet hiscatpaehedd tor, or
effectively prevents upward novenents of the first and second packi ngs,
wi t hout tleachr cvf sthe afccessonppeningsl duochcdhdfhethe esetadngrvgldakes he
| eg of the closure nmenber to the retainer plates is released by 15
renovi ng ele @ressed eywbbthef asmlepasthone Rerefotbe closuxgs memhkar.uct ed
structure for preventing the upward nmovenents of the packings does not
bot heb t hwhesshiceihie Jietaiqer | platefmd axecrevented,r frommABing and
does not deterjorate the operatiqn for replacing the fiyrst _and secqnd 20
packi ngs. UBRamE1yESCRIRS ON &b DY NGBIPSENt. Rreferiedat £8R®y ViR n
vertical cross sectio howi n ne e le .pof ,a__filter .devigce for
25  conpfRgagsment o aéh%gco e g@ﬁ§tf§€t' fh f%f%BrﬁPﬁgseFanjiéf%er
elements with the retainer plates effectively prevents
upward movements of the retainer plates remote from the
10 - closure members,'which-may take place due to flow of the
compressed air, or effectively prevents upward movements of
the first and second packings, without the p;ovision of a
complicated device. The pressure given by the leg of the
closure member to the retainer plates 1is released by
15 removing the closure member from the body. Therefore, the
thus constructed structure for preventing the upward
movements of the packings does not bother the replacement of
. the first and second filter elements, and does not
deteriorate the operation for replacing the first and second

'20 packings.

BRIEF DESCRIPTIdN OF DRAWINGS
Fig. 1 is an elevational view in vertical cross
section showiﬁg one example of a filter .device for
25 compressed air having a construction according to the

present invention.



present invention. - 15 - Fig. 21is a plan view of the filter device
shown in Fig. 1. Fig. 3 is an elevational viewin vertical cross section

showi ng a body of the filter device of Fig. 1. 5 : Fig. 4is a
view taken in a direction of arrow A4 Fig. 3. Fig. 5is aviewtaken in a
direction of arrowBin Fig. 3. Fig. IS a cross-sectional viewtaken

along line 10 CCinFig. 3 Fig 7is aviewtaken in a direction of
arrowDin Fig. 3. Fig. 8 is an elevational viewin vertical cross section

showi ng an exanpl g30f, azCiQSar B1ERRAewbENthe E51tedt GRRARE tendire filter

device shown in Fig.” 1. Is a viewtaken in a direction of arrow E in
Fig. 8. jH gigl0is a V|eM/taken in a direction of arrow F in Fig. 8. 20
Fig. 11 is an elevational viewin vertical cross section show ng an exanple
of a drain unit wWrich i3 ait aghedlevathenkll tebfewleimceoeshtdoali cfoss 1.

Fig. 12 is a view taken in a direction of arrow Gin Fig. 11. 25
Fig. 13 gertdore|shormimnad bodyvofh thees tiikterrd=ssice of Fig. 1.
5 Fig. 4 is a view takén in a direction of arrow A
in Fig. 3. |
Fig. 5 is a view takén in a direction of arrow B
in Fig. 3. _
Fig. 6 is a cross-sectional view taken along line
10 C-C in Fig._3.
Fig. 7 is a view taken in a direction of arrow D
in Fig. 3. |
| Fig. 8 is an elevational view in vertical cross
section showing an example of a closure membef which is
15 attached to the filter device shown in Fig. 1.
| Fig. 9 is a view taken in a direction of arrow E
in Fig. 8.
Fig; 10 is a view taken in a direction of arrow F
in Fig. 8. |
20 Fig. 11 is an elevational view in vertical cross
" section showing an example of a drain unit which is attached
to the filter device shown in Fig. 1.
Fig. 12 is a view taken in a direction of arrow G
in Fig. 11.
25 Fig. 13 is an elévational view in vertical cross
section showing an example of a first filter element which

is accommodated in the filter device shown in Fig. 1.



seétionvshomdng an exanple of a first filter elenent which is accomobdat ed

.in the filter device shown in Fig. 1. - 16 - Fig. 14 is a viewtaken in
a direction of arrowHin Fig. 13. Fig. 15 is an illustration showi ng a
first half of a process for fabricati_ngesthe first filter el ement shown in 5
Fig. 13. Fig. 16 is an illustratioh showi ng a second half of the process

for fabricating the first filter element shown in Fig. 13. Fig. 17 is an
illustration showing a first half of 10 a process for fabricating one

exanpl e of a secondgigten alenPriidfitdkd BsCoNEREaEEIohNoENG it &f
device shown in Fig. I. Fig. 18 is an illustration show ng a second hal f of

the -procega f@g.falricating one exanple of the second 15 filter el enent
whi ch is accommopdated in the filter device shown in Fig. 1. BEST MODE FOR
CARRYI NG QUT THE | NYENTI @8 Ie &w tildusthratiion idhowines entf irste Maldn oft here

200 will be described in detail one typical enbodi nent of the present
|nvent|onabproebssem@rtiahﬂmnahxngrthe RefscrEnjtérr elemenki ghowh damd 2,
there is schematically shown one exanple of a filter device for
conpr&sseBigai d3.constructed according to the present 25 i nventi on.
As is apparent fromthe figures, the filter
Fig. 16 is an illustration showing a second half
of the process for fabricating the first filter element
shown in Fig. 13.
Fig. 17 is an illustration showing a first half of
10 a process for fabricating one example of a second filter
element which is accommodated in the filter device shown in
Fig. 1. _
Fig. 18 is an illustration showing a second half
- of the process for fabricating one example of the second
15 - filter element which is accommodated in the filter device

shown in Fig. 1.

BEST MODE FOR CARRYING OUT THE INVENTION
To further ciarify the present invention, there
20 ~will be described in detail one typical embodiment of the
present invention by reference to the drawings. - |
Referring first. to Figs. 1 and 2, there \is
schematically shown one .exampie of a filter. device for
compressed air constructed according to the present
25 invention. As 1is apparent from the figures, the filter
device 10 consists of a body 16, two caps 18, 18, a drain

unit 20, a first filter element 88 and a second filter



device 10 consists of a body 16, two caps 18, 18, a drain unit 20, a first
filter elenent 88 and a second filter - 17 - elenment 90. The body 16
accommodat es the first and second filter elenents 88, 90 therein. The two
caps 18, 18 are attached to a top of {fe_body 16, and serve as closure
menbers. The drain unit 20 is attached to a bottomof the 5 body 16. Mre
specifically described, as shown in Figs. 3 through 7, the body 16 incl udes
an inlet passage portion 22, an outlet passage portion 24, a first sleeve
26 and acrefent S0eeVEhe’8bodyd a60UHdtonisdagss Pehti Firdt WndEhsatenfor med
10 integrally with each other, and which cooperate to constitute

t he bodyfibtefheleneritspa88ag®@pothepain? @hesi swve ddaps 18l etl8 are
comuni cation portion 34 and an inlet portion 36. The inlet conmmunication
porti on 84dtached Zosudsttax i affl ytheyl bodyi cbé, 1mnd skepeehas nglasuxege
cylindrical wall thickness, and extends parallel to an axial direction of

t he bodymemberse. Thexdnedd iunkt v2Pt isalatiiached ohoae \iodvem | of Fthe 3. The
inlet communi cation portion 34 has an upper opening communicating wi'th the
ext € i orbod¥idl@- | ower openlng connunlcatlng with 20 the first sleeve

26.° The inlet portion a substaptial | | i ndrical shape
havi ng a Iarge cyIMﬂH?lﬁgﬁcﬁéFFa@ﬁVc e.ﬂ?a P I FEISt han t hat
f th . ti 36

nt egr al 19 8 PR ChbunRtaiden B, LRoREsBaebeRs, Agrtion’edl"

"an outlet passage portion 24, a first sleeve 26 and a second

sleeve 28 and a guide passage portion 30 which are formed

10 integrally with éachﬂ othef, and which cooperate to
constitute the body 16.

- The inlef passage portion 22 consists of an inlet:
communication portion 34 and an inlet portion 36. The inlet
communication portion 34 takes a substantially cylindrical

15 shape having a large cylindriéal wall thickness, and extends
parallel to an axial direction of the body 16, i.e.; extends
in a vertical direction as viewed in Fig. 3. The inlet
communication portion 34 has an upper opening communicating
with the exterior, and a lower opening commuﬁicating with

20 the first sleeve 26. The inlet portion 36 takes 'a
substantially cflindrical shape having a large cylindrical
wall thickness and a diameter smaller than that of the inlet
communication portibn 34. The inlet portion 36 is formed
integrally with the inlet communication portion 34 such that

25 the'inlet portion 36 extends outwardly from a cylindrical
wall of the inlet communication portion ‘34. The inlet

portion 36 communicates on its base side opening (located



25 the inlet portion 36 extends outwardly froma cylindrical wall of the
i nl et communi cation portion 34. The inlet portion 36 communicates on its
base si de opening (| ocated - 18 - near the inlet comunication portion
34) with the inlet portion 34, while ggmunicating at its open end portion
with the exterior. This open end portion serves as an inlet 32 for

i ntroduci ng the conpressed air fromthe exterior into 5 the filter device
10. The outlet passage portion 24 consists of an outlet comrunication

portion $@;3NdiRE OHIA RmimudicaZiohNepoftibft IO MyAkAt tRe Pildn 40
has a construction substantially identical with that of the inlet

comuni € gor@®i okl 34 ,P&Hii1eN chimuMiidat ifrite auitited giser ierd 4sbattaicom with
construction substantially identical with that of the inlet portion 36.
Each of tthe @itedtigmimbhisaidpen pmd i poréfonndetrivesolds eanpdmiliedn 32 t akes
a substantially cylindrical shape having a large cylindrical wall

t hi cknes€orThintrodwtingmrhei campressed pdart ifmom Othevexgeriorannte

| arger than that of the outlet portion 42 extends parallel. to the axial

di rebti orthef fidddmwdevigie il&k. , in the vertical direction as viewed in Fig.

3. The outl et conmmunication portion 40 has an upper openipg co ni cating
with the exterior, Th® SUdRdtr BPSFRSG ZBortéeﬁrm%ﬁcag?%lgF?h e &cond

e e bt on SAskiohd dE abd  PhUAdL! BoRRERAEL

the °“t'%%EFOEE%EE&?tE%%mB%EEE%Eo%Q gggtigﬁh hBthéQe é“ﬁééﬁStruction
substantially identical with that of the inlet communication

10 portion 34, while the outlet portion 42 has a construction
substantially identical with that of the inlet portion 36.

Each of the outlet communication portion 40 and the outlet
portion 42 takes a substantially cylindrical shape having a

large cylindrical wall thickness. The outlet communication

15 portion 40 having a diameter larger than that of the outlet
portion 42 extends parallel to the axial direction of the

body 16, i.e., in thé vertical direction as viewed in Fig.

3. The outlet communication portion 40 has an upper opening
communicating with the exterior, and a lower opening

20 communicating with the second sleeve 28. The outlet portion

42 is formed integrally with the outlet communication

portion 40 such that the outlet portion 42 communicates with

the outlet communication portion 40 and such that the outlet

portion 42 extends outwardly from a cylindrical wall of the

25 outlet' communication portion 46. The outlet portion 42
communicates at its open end portion with the exterior. This

open end portion serves as an outlet 38 for feeding the



portion-42 extends outwardly froma cylindrical wall of the 25 out | et
-communi cation portion 40. The outlet portion 42 conmunicates at its open
end portion with the exterior. This open end portion serves as an outlet 38
for feeding the - 19 - conpressed aiyg aut of the filter device 10 to the
exterior. A reference nuneral 47 in Figs. 3 and 4 designates a netallic
connector, which is fixed in a hole of each of the inlet 32 and the outl et
38, for connecting a suitable pipe 5 with a correspondi ng one of the inlet

32 and t heoniidetisedB aitheouthUsE celet fUtted devitepadsaoe Y td:rerowNd t he
outl et passage portion 24 are arranged in parallel wth each other such
that the anl eef82encd themenalet4B8 jaxt idgs.n 3 dandct 4ondesigqeatkesular to
the-axial direction of the 10 body 16, and such that the inlet 32 and the
outl et 38mefallic tdonngwiugt evhdiclects ofikxed jorai bolef ofheachl iofirihel

wal | of the _inlet comunication portion 34, which portion is radially
renot e frdmlete 32 and pbhej ontdst 38 c R ceeunert kng apstuitadpleofpipte
cylindrical wall of the outlet 15: commnication portion 40, which
porti &n i ¥itddidalqoF HasRANGimd, Anen O (HheeiHdt i Th apd thei Uit 38 et
passage portion 22 and the outlet ]&ﬁéﬁ;aé;e ortion 24 are united with each

other. The first sl &g Y8 B%Ehpﬁﬁﬁ,agﬁl Pprﬁé?%gf@ At ion -
22 20 h th erior I he cond sl eeve 28,communi.Ga es t.hrough
he out! otat y%@xtpmﬁﬁﬁeez@mmhifemr AsFaneRd if o8 tion

22 has an 'E eto,&aesls a&fcﬁ7t{12£n%ﬂe inlet 32 and the outlet 38 extend

im a direction perpendicular to the axial direction of the

10 body 16, and such that the inlet 32 and the outlet 38 open -

in the opposite directions. A portion of the cylindrical

wall of the inlet communicatién portion 34, which portion is

radially remote from the iniet portion 36, is connected with

a portion of the c¢ylindrical wall of the outlet

15 communication portion 40, which portion is radially remote

from the outlet portion -42.. |

Thus, the inlet passage portion 22 and the outlet

passage portion 24 are united with each other. The first

sleeve 26 communicates through the inlet passage portion 22

20 with the exterior, while the second sleeve 28 communicates

through the outlet passage portion 24 with the exterior. The

inlet passage portion 22 has an inlet passage 37 formed

thereih, for -in’_croducing the compressed air from the

exterior into the first sleeve 26 (the first filter means.

25 12). The outlet passage portion 24 has an outlet passage 39

formed therein, for feeding the compressed air out from the



therein, for introducing the conpressed air fromthe exterior into the
-first sleeve 26 (the first filter neans 25 12). The outl et passage
portion 24 has an outlet passage 39 forned therein, for feeding the
conpressed air out fromthe - 20 - sgeaend sleeve 28 (the second filter
means 14) to the exterior. Each of the upper and | ower openings of the.

i nl et conmuni cation portion 34 constituting the inlet passage 5 portion 22
has an inside dianmeter substantially equal to or slightly larger than that

of the figsbofiiccytedbe 8! e(EREN Qicdd® UWIMRIeANndLYEr 10DENIRIS thk t he
outl et conmmunication portion 40 constituting the outlet passage portion 24

has an | ngkderilognet er substantially equal to or slightly larger 10 t han
that of the second sleeve 26. This dinensioning nakes it possible to renove
and introduce the fEash bfl the eippemtariB lowdndopeningsrof phekimje27 and
constltutlng the first filter neans 12, through the upper and | ower

openi ngs obmmhnlcatebncopunhloalilﬁl[nnnstit&ﬁ&ﬂgonﬂundinﬂEﬁ:tpashagﬁ 16,
15 and also to renove and introduce the second filter elenent 90

i ncl usli ngpartdonnd2phasi & dnside chiameter | sgbshantbadbiy equadr toesrs 14,

t hrough t he ugger and | ower openings of the outlet communication portion 40
from and Fhighth¥ Baygexcthamethag. Of)th¢h§§rth§1§ﬁ§@r2§peﬂmﬁé§ g§achhe
inlet 20 comruni cati on ortion and hl_tl h comruni cat,i on
portion 49ffERet Paﬁegsaa@c %’pé?ﬁ?f&sngﬁﬁﬁlt % UGS Hh COMMURE CAtioN angd

second e|8g¥953n8§0 cons ltu%ggée hgrgnkig% passage portion 24 has an

inside diameter substantially'equal to or slightly 1larger
10 than that of the second sleeve 26. This dimensioning mékes
it possible to remove and introduce the first filter element
88 including a first packing 27 and constituting the first
Eilter means 12, through the upper and lower openings of the
inlet communication portion 34 from and into the body 16,
15 and also to remove and introduce the second filter element
90 including a second packing 29 and constituting the second
filter means 14, through the upper and lower openings of the
outlet communication portion 40 from and into the body 16
{see Fig. 1l). Thus, the upper openings of the inlet
20 communication portion 34 and the outlet communication
portion 40 function as access openings 41, 41 through which
the first and second elements 88, 90 are removed from and
introduced into the £first and second sleeves 26, 28,
respectively.
25 Each of the inlet communicétion portion.34 and the
outlet communigétion portion 40 includes a tapered portion

43 which is chamfered at the inner periphery of a



I ntroduced into the first and second sl eeves 26, 28, respectively. 25

Each of the inlet comunication portion 34 and the outl et conmunication
poftion 40 includes a tapered portion 43 which is chanfered at the inner
peri phery of a - 21 - correspondanﬁpng of the access openings 41, 41
and an internal thread portion 49 which is internally threaded and which is
axially adjacent to the tapered portion 43. The tapered portion 43 has a

di aneter which increases in the 5 outward direction (upward direction).

Further, cloheelsplopd AbCabf ORHRO hbeBs34 @ﬁéinmﬁ oufyl et 4§0NERAI G i on

portion 40 are united at the outer peripheries of ei r upper end portions,

With a gentednal Reaiedd Yortidmt£9 | whech! 8808ntéPnaMiyC thrivadaa das
outwardly from the outer 10 peripheries of the inlet conmunication

portion $hiehd ideasitldly cadjawmeniat ton e t tapet@doysiridign edst erThened

di stance. Besides, each of the outer peripheries of |ower end and

i nt er nedtaperedr tpamnsian #3e s t aorkideeted whiphouvimmrbagdash ancarheecti ng
rib 61. 15 Each of the first and second sleeves 26,. 28
combni ceutwgrd t Airactionet (wowaxdi dimesitigart. oFusthemd tbkeouinlst
comuni cation portion 40, respectively, takes the formof a cylindrical
shape. TreMRENdSatdOR t ROTHOINe W andhdr Shet houtled: gamymigatiqn

substantial |y equ$$ to 20 those of the second sl eevye_ 28., The inside
di anet er POFEERR 110 sAT8 cUPAESs 3% SOt | SRERT | PATAPRET 18FanCt hath T t he

upper end portions, with a generally rectangular plate-like
flange 45 which protrudes outwardly from the outer

10 peripheries of the inlet communication portion 34 and the
outlet communication portion 40 over a predetermined
distance. Besides, each of the outer peripheries of lower
end and intermediate portibns of the portions '34, 40 is
pfovided with a connecting rib 61.

15 EBach of the first and second sleeves 26, 28
communicating with the inlet communication portion 34 and
the outlet communication portion 40, respectively, takes the
form of a c¢ylindrical shape. The height and the inside
diameter of the first sleeve 26 are substantially equal to

20 those of thé second sleeve 28. The inside diameter of the
first sleeves 26 is sufficiently larger than that of the
inlet 32, while the inside diameter of the second sleeves 28
is sufficiently larger than that of the outlet 38. In other
words, the cross sectional areas of fluid flow through the

25 first and second sleeves 26, 28 are larger than the opening
areas of the inlet 32 and the outlet 38, respectiﬁely. The

thus constructed first and second sleeves 26, 28 are united



inlet 32, while the inside dianeter of the second sleeves 28 is
-sufficiently larger than that of the outlet 38. In other words, the cross
sectional areas of fluid flow through the 25 first and second sl eeves 26,
28 are larger than the opening areas_of,the inlet 32 and the outlet 38,
respectively. The thus constructed fir§? and second sl eeves 26, 28 are
united with the inlet communication portion 34 and the outl et

comuni cation portion 40, respectively, so as to extend parallel to each

other in Jeyaniyd difRat | QBmﬁﬁn‘iBS.EQtBﬁ)é ﬂ,ér?;iaﬁmibe e ihendauefethe

I nl et communication portion 5 34 an outl et comunication portion 40,

respecti Vébmmudf€atibn! purkiirond, sl pe¥gectbvely, CoOSEUNSL AR abxbbAEr
| ower openings with the guide passage portion 30. The gui de passage portion

30 communp£RA1TGLWMebh ddftth  dtHieE iAndiecotihl sieeeetionb.of 2éhe i body
generally 10 cup-shaped structure which is substantially elliptical in
hori zont alé gr 6g6ms ¢hiei diowsr eds cofiehle iinlety gusminnaicdtibon eppettione

i nside dianmeters of the first and second sl eeves 26, 28. Further, the guide
passdge pbtt aod Sthédacutdetutcemmiinidaitipmgpbotiom pdt | vaspechivedy.a
substantially 15 seni-spherical shape. The bulging bottom portion 48 has
a througtthe| Eirst and msgconr RAfeEVed s 26hot 2 nromaunicatec Atulheari on

W th the exterior. According ,to the above-described arrangenent,
the firstlQWRI seeeningscuitl bhe guide nafsagecPRFLAOBadA ot her through the

gui de passage 20 ortion 30 having a crqoss secgtional area |arger  than
That of the first aliesSGtiiP sPesvadeo@OBaond0, GENGHCRE (il SH3E

the first and - second sleeves 26, 28 1is a generally
10 cup-shaped structure which is substantially elliptical in
horizontal crosé section and whose depth is larger than the
respective inside diameters of the first and second sleeves
26, 28. Further, the guide passage portion 30 has an
outwardly bulging bottom portion 48 having a substantially
15 semi—spherical shape. The bulging bottom portion 48 has a
through-hole 50 formed through its ' bottom wall in
communication with the exterior. According to the
above-described arrangément, the first and second sleeves
26, 28 communicate with each other through the guide passage
20 portion 30 having a cross sectional area larger than that of
the first and second sleeves 26, 28. Thus, the guide passage
portion 30 provides a guide passage 44, so that the
compressed air is introduced from the first sleeve 26 to the
second sleeve 28 through this guide passage 44. The guide
25 passage ‘44 communicates with .the exterior throﬁgh the
through-hole 50 formed through a bottom portion of the guide

passage portion 30.



portien 30 provides a guide passage 44, so that the conpressed air is.

I ntroduced fromthe first sleeve 26 to the second sl eeve 28 through this
gui de passage 44. The guide 25 passage 44 comunicates wth the
exterior through the through-hol e 53} formed. through a bottom portion of
t he gui de passage portion 30. - 23 - The gui de passage portion 30 has a
flange 54 integrally forned at a | ower end portion of the bul ging bottaom
portion 48 such that the flange 54 extends outwardly from an outer surface
of the bottom portihen 48idéen phsshge fpeuwigbon4,30 htvas ape fhange sH4&
bolt-hol e portions 52 which are spaced apart fromeach other in a

ci r cunf émereigrallyi r Eormed &t t ke Yowemeebd aportpondaifer theedowksiongg
interval. The six bolt-hole portions 52 receive suitable bolts for fixedly
att achi lpttom dattiami48 2guch thatgthge flangepfds aytansis | tvwrddyong t he
six bolt-hole portions 52, predetermnmi.ned. two bolt-hole portions has '
respect ifreomeanl |outelnsugtacs sof e | Regtem ceervient Hd-ei A0 fhe
engagenent with the bolts. Further, the guide, pgssage porti 3Q has two
et B o Elands (hd SXDGES ABE oF QIS e it BALTG HLES T EASNS (17 i OB
integral&y t her ewi t h. Cn§ o% the two.reipforcing ribs 53 §€ I s foryed on
an uppeft&nd SPHEHN3BATE FFPRdr PRSP WBFPSEr e FJui TREPEESH Bt on 30

30, “on e o ot LR EERARG, Cpay' BED.R S PRaSEph PEBRERE P O
I ntermeqi Qe Aarti @ﬂeOfsiﬁpeb&lt'—ﬂgﬁ.'ec%oi‘\@i&ngf g§her@bige suitable

bolts for fixedly attaching the drain unit 20 to the guide

10 passage portion 30. Among the six bolt-hole portions 52,
predetermined two bolt-hole portions has respective metallic
cdnnectpfs 56, 56 fixedly received therein, for engégement
with the Dbolts. Further,'the guide passage portion 30 has
two reinforcing ribs 53, 53 and eight reinforcing ribs 55

.15  formed integrally therewith. One of the two reinforcing ribs
53, 53 is formed on an upper end portion of a cylindrical
wall of the guide passage portion 30 so as to extend in a
‘circumferential difection of the guide passage portion 30,
"while the other of the reinforecing ribs 53, 53 is formed on

20 an intermediate portion of the cylindrical wall of the guide
passage portion'30 so as to extend in the circumferential
direction of the guide passage portion 30. Each of the eight
reinfofcing ribs 55 extends in a depth {height) direction of
the guide passage portion 30 from the reinforcing rib 53 to

25 the connecting rib 54, Thus, the guide passage portion 30 is

reinforced by the ribs 53, 55.



passage portion 30 so as to extend in the circunferential direction of the
- gui de passage portion 30. Each of the eight reinforcing ribs 55 extends in
a depth (height) direction of the guide passage portion 30 fromthe
reinforcing rib 53 to 25 -the connectibag_rib 54. Thus, the gui de passage
portion 30 is reinforced by the ribs 53, 55. - 24 - The inlet passage
portion 22, the outlet passage portion 24, the first and second sl eeves 26,
28 and t he gui de passage portion 30 which are constructed as descri bed

above are integral | yheorifRdtof passdge@spareibns ¥ hethe baelBtd pasudde as
pol ycarbonate, polyethylene terephthalate and polyam de, whereby the
body 16 i poketiond 28, athee-plrse amkddi Sgcohrdt 3 devass p26 gni28syahdetdhe
resin. Like the body 16, the caps 18, 18 which are attached to the top of

t he body gtideephssage glortiomt3fetwhidld) are econstrubted psl desdribsd,

pol yet hyl ene terephthal ate and pol yam de. As shown in Figs. 8-10, each of

t he caps abpvegsarenintegreilly formedeodfpar tiremsparentdisynthatdchalasiporti on
65, a knob portion 66 and three | egs 68. The threaded portion 64 takes a
gener 8l | ySueh| i @f i ceplycarbenahe, | Polvethyhens al rorephtbalakea langer
face of the_hold _portion 65. The threaded portion 64 _has an external thread
formed onPPL¥aBider RYEARREr EREi POV idcelBndE ARG s§8crdHs PR&SRIRS I ng
rib integrally for in its interior. e _knob pqrtion 66 is integrally
formed ormBYaYpIePty be SFAPRERKERG SYPRGT S0 TSRS, and takes  a

generally rectanguhgkepLeﬁg-lgégy %&ﬁpethe caps 18, 18 which are

attached to the top of the body 16 are formed of a synthetic
10 resin such as polycarbonate, polyethylene terephthalate and
polyamide. As shown in Figs. 8-10, each of the caps 18, 18
consists of a threaded portion 64, a disc-like hold portion
65, a knob portion 66 and three legs 68. The threaded
‘portion 64 takes a "generally c¢ylindrical shape and is
15 integrally fofmed on a 1owér face of the hold portion 65.
The threaded portion_64 has an external threéd formed dn its
outer circumferential surface and a criss-cross reinforcing
ridb integrally formed in its interior. The knob portion 66
"is integrally formed on an upper face of the hold pqrtion
20 65, and takes. a genetally rectangular plate—like shape
having a generally arcuate upper side. The three legs 68 are
integrally formed on a lower face of the threaded portion
64, and are equi-angularly spaced apart from each other in a
circumferential direction of thé threadéd portion 64. Each
25 of the three legs 68 has predetermined length and width and
extends downwardly from an quter peripheral portion of the

lower face of the threaded portion 64. One of the three legs



havi ng @ generally arcuate upper si'de. The three legs 68 are integrally
-formed on a |lower face of the threaded portion 64, and are equi-angularly
spaced apart fromeach other in a circunferential direction of the threaded
portion 64. Each 25 of the three | eg$568 has predetermi ned | ength and

wi dt h and extends downwardly from an outer peripheral portion of the |ower
face of the threaded portion 64. One of the three | egs - 25 - 68 1is

| ocated right bel ow one of the |ongitudinal end portions of the knob

portion 668 wher ebycatedt fvsht e@pelok abaear 68N0ek S YIGRE Ithwdinal Widnd
respect to a plane which passes a center of the hold portion 65 and which
I s paral | pbriibasa gff ithe deholpl paetbbdnt 166 Kk whenebyt | thee 66hrdaeldygsi B8uni t
20 which is to be attached to the bottomof the body 16 is forned of the
same synt Bgei Aarsangeds sympetrdyaldyardi the respectl, td8a Thbaveaiwhioh t 20
is a generally cup-shaped nenber having a snmall wall thickness, 10 and
opens upPkassep, a genteond the hplgsportiona®$ and whichyliishaarsdlelnal |
of the drain wuynit 20 _includes. a_thick-walled portion 72 at its upper
end pdrti bR. aTREINgipRLBLa8e Bfr then kpekh 2orEion @bress I arger than that
of the rest of the _cylindrical wall by. g predetermned anount, 15 and
pr ot r udes outmardl?%eT ,1QrﬂP%Et§Pdé“H1 2 tof £9?¢ﬁ$§§4mFPe&he
portion J2 .is uhstanti.al | equal _ t roslightly smaller than the
i do PRSP otomhe Mo, M e ereed of the; $3he) eBtPRtIGon e
bot tom poLLi efeOhddif 14! f%a PRRE28EpR01YE, 0 830 i Wa$iPPEhi PO 98 ¢ the
generally cup-shaped member having a small wall thickness,

100 and opens upwardly, as shown in Figs. 11 and 12. A
cylindrical wall of the drain unit 20 . includes a
thick~walled portion 72 at its upper end portion. The
thick-walled portion 72 has a thickness larger than that of
the rest of the cylindrical-wall by a predetermined emount,

15 and protrudes outwardly. Thus, the outside diameter of = the
thick-walled portion 72 mis._substantially equal to . or
slightly smaller than the inside diameter of the
through-hole 50 which is- formed through_the bottom portion

- of the guide passage portion 30. On an upper portion of the
20 thick-walled portion 72, there is formed a sguare groove 78
extending in a circumferential direction of the drain unit
20 and having a predetermined depth. On a lower portion of
the thick-walled portion 72, there is integrally formed an
outwardly projecting flange 73. There are six bolt-hole
25 portions 74 formed on the flange 73 and equi-angularly

spaced apart from each other in the c¢ircumferential

direction of the drain unit 20. The six bolt-hole portions



20 thick-walled portion 72, there is forned a square groove 78 extendi ng
in acircunferential direction of the drain unit 20 and having a
predeterm ned depth. On a | ower portion of the thick-walled portion 72,
there is integrally fornmed an outwardbg projecting flange 73. There are six
bolt-hole 25 portions 74 forned on the flange 73 and equi-angul arly
spaced apart from each other in the circunferential direction of the drain
unit 20. The six bolt-hole portions - 26 - 74 are connected with each

ot her thygugbeacenneeetiingithbedbhestheti thrionghha connectdngntiid 76
direction of the drain unit 20 and forned integrally with the six bolt-hole
porti onseXéendhngsir bhet chuvcumferentisl7direction ofi the driedm unfig 5
fixedly attaching the drain unit 20 to the gui de_passage portion 30.

Furt her, 20hend &oemeflx inkegraldvnyithbEheo siz beli-hpleoperdiensaf4out er
circunferential surface of the above-indicated rest of the cylindrical wall
of the dfhen sk bedtrhode Periions ofdf Feseive | Btigebde Jpolver &%l 1y
fromthe flange portion 73 toward g bottom vgl | ofaﬁpe drain unit 20, and
are aqui faRgaiLy BEEGHNS apBet dhah dRhtordter tOf H& h%’ﬁe‘h? BaSS%35r ci ng

t he flange iirEorbion 73 and the cylindrical wall of the drain unit 20. A
ref erencBOREABPaP%15 70 in Figs. 11 and 12 designates a

o o SRRENHES, Yl D APk sl BRI O Bk P o
fron]Figintég%Qilé’fhgﬁeﬁrghnaﬂnhhter circumferential surface of the
above—indicéted rest of the cylindrical wall of the drain
10 unit 20. The six reinforcing ribs 80 extend vertically from
the flange portion 73 toward a bottom wall of the drain unit
20, and are equi-angularly spaced apart from each other, for
thereby reinforcing the flange po:tion 73 and _the
cylindrical wall of the drain unit 20. A reference numeral
15 70 in Figs. 11 and 12 designates' a through-hole for
receiving a drain valve of an automatic draining devicei84.

accommodated in the drain unit 20, as described below.

As is apparent from Figs. 1 and 2, the drain upit
20 constructed as described above is attached to the guide
20 péssage portion 30 of the body 16, while the caps 18, 18 are
attached to the respective access openings 41, 41 formed in
the inlét passage’portion 22 and the outlet passage portion
24 constituting the inlet passage 37 and the outlet passage
39, respectively, after the first and second filter elements
25 88, 90 constructed as described below.have been accommodated

in the first and second sleeves 26, 28 of the body 16,



20 constructed as described above is attached to the guide 20 passage
portion 30 of the body 16, while the caps 18, 18 are attached to the:
respective access openings 41, 41 formed in the inlet passage portion 22
and the outl et passage portion 24 congfyituting the inlet passage 37 and the
outl et passage 39, respectively, after the first and second filter elenents
25 88, 90 constructed as described bel ow have been accommodated in the
first and second sl eeves 26, 28 of the body 16, - 27 - respectively.
Thus, thee§péteivdiyicThis; thepfdilted alevike ifonssempressedbair 10
speC|f|caIIy described, after the automatic draining device 84 has been
acconnndnsedssembheddraln unit 5 20, the drain unit 20 is attached to the
body 16, with an O-ring 86 being disposed in the square groove 78 forned in
t he outer circunfeHenei spesifiged lyr descxiprd, cadtear tthe gukematic

t hi ck-wal | ed portion 72) of the cylindrical wall of the drain_unit 20, such

that t hed¥ppeingndegéce &4 (1!4% heéen agrermedared ﬁé”rtﬂtﬁh gpainsupitted in
5" S 0 B b A0 SRR L
o 1o B e T Sy RIS LY LB Bl S
e eSS ek i Sl ST
the six P@ﬁéStﬂicﬂgﬁélﬂghep895553n§2§20f7%heaEQllndrlcal wall of the
_ | drain unit 20, such that the upper end portion (the
10 thick-walled portion 72) is fitted in the through-hole 50
formed through the bottom of the bulging bottom_portion 48
of the guide passage portion 30 of the body 16, and such
that the six bolt-hole portions 74 formed on the flange_73'
| are located in alignment and abutting contact with the six
15 bolt-hole.portions 52 forméd on the flange‘54 of the guide
passage portion 30 of the body 16. A suitable bolt is
inserted'into each of six holes which are provided by the
alignment of the sik pairs‘of'bolt-hole portions 52, 72, and
is screwed - into a suitable nut or into the metallic
20 connector 56 fixedly received in the bolt-hole portions 52.
Thus, the drain unit 20 having the automatic draining device
84 accommodated therein is attached to the bottom of the
bulging bottom portion 48 of the guide passage portion 30 of
the body 16, with the through-hole 50 being fluid-tightly
25 closed.
On the other hand, the first filter element 88

including the first packing 27 and the second filter element



IS screwed into a suitable nut or into the netallic 20 connector 56
fixedly received in the bolt-hole portions 52. Thus, the drain unit 20
havi ng the automati c draining device 84 acconmpdated therein is attached to
the bottom of the bul ging bottom poxt pgn-48 of the gui de passage portion 30
of the body 16, with the through-hole 50 being fluid-tightly 25 cl osed.
On the other hand, the first filter elenment 88 including the first packing
27 and the second filter el enent - 28 - 90 including the second packing
29 are astoimodatidéndg rthehesdcorsd packingolf sme\acd@@rodted espethevel vy,
such that each of the first and second filter elenents 88, 90 is engaged
with a cbirsspandl ngecasdofslgengsie2bpord8d ontespectdvelihi csuch e thatned at
upper opening portions_ of the respective s|eeves 26, 28 and a corresponding -
one of seachd@f pshei fitrst, and waeeandr £ixbraied cdemedks BBeniy @6rtions
of the respective_ s]eeves 26, 28, .whereby the_ first and second filter means
12, 14 a¢RIagndt Vithed cogresponding ongp,pE s?ﬁ@ééﬁFCQPF$1°E§Séﬁvbég, t he

first filter elenent 88 consists of the first,packi 7, -upper_.and | ower
reta?nerwB¥§Pe§r§g§°§§? afl HPESFe°B§Pl§§,p8§¥§E °'%téﬁg§9% ¥4, The

CoCe, b s18eUE, s pe i e R 5L SRS oy il
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respective sleeves 26, 28, whereby the first and second
filter means 12, 14 are constituted;

10 - More specifically described, the first filter
element 88 consists of the first packing 27, upper and lower
retainer plates 57, 59, and a core bar 92, as shown in Figs.
13 and 14. The core bar 92 has a key ring 104 at one of
opposite ends'thereof.-The first packing 27 is fixedly wound

15 on the core bar 92 which p'ass'es through and engages the
upper and lower retainef plates 57, 59. The upper and lower
retainer plates 57 are held in abutting contacts with the
first packing 27 at upper and lower faces of the first
packing 27, respectively, as viewed in Fig._l3.

20 More described in detail, the core bar 92 consists
of a body 102 and the key ring 104. The core bar body 102 is
integrally formed of the same synthetic resin as used for
forming the body 16, the caps 18, 18 and the drain unit 20,
and consists of a substantially U-shaped end portion 94, a

25 long column-like intermediate portion 96 having a
substantially rectangular cross sectional shape and a

disc~like end portion 100 having a'through-hole 98 formed



first packing 27 at upper and | ower faces of the first packing 27,

- respectively, as viewed in Fig. 13. 20 More described in
detail, the core bar 92 consists of a body 102 and the key ring 104. The
core bar body 102 is integrally forngd,gf _the same synthetic resin as used
for formng the body 16, the caps 18, %g and the drain unit 20, and
consists of a substantially U shaped end portion 94, a 25 | ong
colum-1Iike i nternedi ate portion 96 having a substantially

rect angulaﬁrsﬁgﬁSi&Qwa&@r.sw 1ed pidgstoli kereed R td opullPOthBYi ng a
t hr ough- hol e 98 forned - 29 - through 1ts center. The key ring 104
serves. asamd pik| at @¥pilarcbnsisting | ofogboati kgooftuhmitof WO wiresmallea Wire
made of a suitable material such as stainless steel and having a
predet er mfical guatebie. mikerial such H¥ giEcigdeds rouedl tamd Shainggh- hol e
98 such that a longitudinal direction of the key ring 104 as seen in the

el evat i orpredeeerningdgdiadetersufbeakeyalntingithephsses thrawghl the
direction of the core bar body 102. The U-shaped .end portion 94 has two
engagt ng Perenghshade, 2Bocsuch nbhatt an torgitwdinalydivegitipni@f the

I nternmedi ate position thereof such that _the engaging portions 106, 106

ext end oUfGWrBLDY R4 i@k RN 1R other eleNabEoRad V3eW taf FiQ. f hdeds

apart 1 CRAERIOL LAY o 14 BHeC T it ABd S rOLFRFEI 98I Ofi Johh cFDEene 15
Dr Oty ST e 1R8ag0 109" WAL d SR diPCERE® B0 ke o Bhghbihgl !

portions 106, 106 formed at a substantially axially

10 intermediate position thereof such that the engaging

portions 106, 106 extend outwardly. The intermediate portion

96 has, on 1its side faces, éubstantially rectangular

pyramid-like protrusions 108 which are spaced apart from

each other at a predetermined spacing interval. However, the

15 protrusions 108 do not have to be necessafily provided. The

key ring 104 passing through ¢the through-hole 98 has

circumferentially opposite ends of the coil which are held

in contacts with the respective principal faées of the end

portion 100 under pressure produced by its elasticity,

20 whereby the rotation of the key ring 104 about the
through-hole 98 is prevented.

The first packing 27 of the first filter means 12

is a metallic~fiber aggregation which is formed by randomly

aggregating a large number of shoft fibers or long fibers 58

25 made of stainless steel fibers or other metallic materials,

sﬁch that about 90% of the short fibers or long fibers 58

extend in a direction perpendicular to the winding direction



circurferentially opposite ends of the coil which are held in contacts with
- the respective principal faces -of the end portion 100 under pressure
produced by its elasticity, 20 whereby the rotation of the key ring 104
about the through-hole 98 is prevenLg%o'Umafirst packing 27 of the first
filter neans 12 is a netallic-fiber adgregation which is forned by randomy
aggregating a | arge nunber of short fibers or long fibers 58 25 nade of
stainless steel fibers or other netallic materials, such that about 90% of

the shorbffia%sme!tama&—ﬂ%g&_s a(‘;gf%x@&aem;ﬂ,n #ndhEC G PEGPERE Gf@r to

the wi nding direction - tHe metal lic-fiber aggregation, ile

about. 10¥nrtt heided'd fdbersoy | PiGefsbess 5@xEnANd inh tdie Otd\&ier
directions. As shown in Fig. 15, the large nunber of the short and |ong

fibers Sqizeetiony. cas eghpwhangl eHigit LBacthé laggeernumiSeASofO the
constitute a sheet-like fabric 60 having a predeterm ned thickness. The
sheet - | | Ishorabrand A®nicg fibers &8 tdre aomplbaratted lspdtardibad twictls hesdh | | ke
fabric 60 is engaged with the protrusions 108 at an end portion thereof, so
t hat 5t he ofthieri,c 8D askte tbustitutef aa shast-abikel fgbtdc 60yhawimigca rol |
corresponding to an internal shape of the first sleeve 29. The fabric 60 in
t he for mpgedefermined schigknegspptaebgheetiqlhkel Eahrfc 060 a iisr aveynd ent
synthetic resin, and iis kept in the roll formby three pins provided at
respect | P8 J§ t FBRS HRn ne2 osieh dhatinthecshegt-difkesckahric §P t® rol |

'so as to fix the f.abrig 60 to the, core, bar 92. ]
engaged wi 91 tche protrusions 16’5‘ ag_ an end portion thereof,

so that the fabric 60 takes the form of a substantially
10 cylindrical roll corresponding to an internal shape of the
first sleeve 29. The fabric 60 in the form of the roll is
then wrapped by a f£ilm 110 made of a transparent synthetic
resin, and is kept in the roll form by three pins provided
at respective positions on the outer circumferential surface

15 of the roll so as to fix the fabric 60 to the core bar 92.
The upper retainer plate 57 engages the core bar
92 such that the core bar 92 passes through the retainer
plate 57, and is held in abutting contact with the upper
face of the first packing 27, as viewed in Fig. 13. The
20 upper retainer plate 57 takes a stepped disc-like shape
having a stepped pqrtion 116. The stepped portion 116 takes
a shape corresponding to the shoulder portions 46, 46 which
are formed at the upper opening portions of the respective
first and second sleeﬁgs 26, 28. The upper retainer plate 57
25 has a center hole 112 having a substantially rectangular
cross sectional shape and formed through a center of the

‘upper retainer plate 57. Through the center hole 112, the



The upper retainer plate 57 engages the core bar 92 such that the core bar
.92 passes through the retainer plate 57, and is held in abutting contact
with the upper face of the first packing 27, as viewed in Fig. 13. The 20
upper retainer plate 57 takes a steppedygisc-like shape having a stepped
portion 116. The stepped portion 116 takes a shape corresponding to the
shoul der portions 46, 46 which are forned at the upper opening portions of
t he respective first and second sl eeves 26, 28. The upper retainer plate 57

25 has pRPtEe2 helke thi? dowd NBa 9obsianphaked . theaRBiey péOstner
sectional shape and forned through a center of the upper retainer plate 57.

Through .t RAaentST Motehdd 2had he pluralitposly dPcedhifielesr Elhafobreds
passed. The upper retainer plate 57 further has a plurality of

t hr ough- hallesoudhd 4 groeetchdrratmindg (o teemter duslie t 1E2 cent 28 6ol peditso as
to permt the conpressed air to flow through the through-holes 114. On 5

t he ot her tendsonpheessadraietizd nEkow! theowgh vithe nthxsohgh chdohesbli4i non
contact with the |ower face of the first packing 27, as viewed in Fig. 13,
t akes Sa stidppakhin hande thepkowel irgtalzermbateor? iwnichgis Theldt #pped
portion 118 has a shape corresponding_to the shoul der_ portions 51, 51 which
10 are fanukting ?ﬁétﬁﬁﬁ/efwk‘}%erﬁh% peverofacss efethesfdaist ePackingand
second sl eeves 26, ,28. _Like the upper retainer plate _57,.-the | ower, retainer
ol ate 59 fly AEcHiEMefolid BH nnidh A2KSS tbSEERPEY 141 5G iRy FBRPE 055

sectional \BNANS: A BBl ALY Sh 1REOVHRN2LE3ptE Jdl i 1Y Glad NS
shape corresponding to the shoulder portions 51, 51 which

10 are formed at the lower opening portions of the respective
"first and second sleeves 26, 28. Like the upper retainer
plate 57, the lower retainer plate 59 has a center hole 120
which has a substantially rectangular cross sectional shape

and a plurality of through-holes 122 through which the

15 compressed air is permitted to flow. As 1is apparent from
Fig. 14, the upper retainer plate 57 engages the key ring

104 of the core bar 92, while the lower retainer plate 59
engages the engaging portions 106, 106 of the core bar 92.

The engaging portions 106, 106 which are formed on the

'20 U-shaped end portion 94 and which project from the U-shaped
end portion 94 are passed thrdugh the center hole 120 such

that the U-shaped end portion 94 is deformed inwardly. The
U-shaped end portion 94 is then restored'to its original
shape owing to its elasticity after the engaging portions

25l 106 have been passed through the center hole 120, whereby
the lower retainer plate 59 is engaged with the engaging

portions 106, 106 of the core bar 92.



15 conpressed air is permtted to flow As is apparent fromFig. 14, the
- upper retainer plate 57 engages the key ring 104 of the care bar 92, while
.thé lower retainer plate 59 engages the engaging portions 106, 106 of the
core bar 92. The engagi ng portions 10635 106 which are formed on the 20
U-shaped end portion 94 and which project fromthe U shaped end portion 94
are passed through the center hole 120 such that the U shaped end portion
94 is defornmed inwardly. The U shaped end portion 94 is then restored to
its original shape Thé nghtis idensirasdtied t Finsterfilterengbanent Py i D8s 25
106 have been passed through the center hole 120, whereby the | ower
retai ner ptepigres® as showpednniFigs helBngad rkp poFirshs the, cdife dbat he
core bar 92. - 32 - The thus constructed first filter elenent 88 is
prepar ed laxdywhdW2 | asFi gesitbonad 16t Rinet ldngd welimdlar enddyof02ths
positioned at one |ongitudinal end of the sheet-like fabric 60 having

pr edet er rAheatwiidke jeng® hhasingspredetsrmined ovigithucdindi| lengtheorti on

of the fabric 60 engages t he substantially = rectanqul ar pyram d-1ike

pr ot Pusi ¢Ch o8haki Hher dongidingl hendi portdars of tHre i fabriedi 6fe
portion 96 of the core bar q%g 102.. The core bar hody 102 is thepn rolled

so that £NFAERT er ntt _ : : .
e o0r e et haiond 0% of el child BRBRAS e XL o' SR L 110
fabric 6Q,aldnddiatiBEPE: 8" bEOBs TR NSrE%8% body 102. The core
bar body 102 is then roiled so that a predetermined length
10 - of the sheet-like fabric 60 is wound on the core bar body
102. Then, the transparent synthetic resin-made film 110 is
disposed on the outer surface of the unwound portion of the
sheet-like fabric 60, and the unwound portion is wound so as
to form a first roll 124 wrapped'by the film 110 on its
15 outer circumferential surface.
Subsequently, the first roll 124 is adjusted to
have a predetermined outside diameter by a suitable method,
for example, by introducing the £first roll 124 into a
. suitable cylindrical case having a predetermined inside
20 diameter. Then, the first roll 124 receives three pins 126
provided at the respective positions at an énd portion of
the film 110, as shown in Fig. 16, so that the first roll
124 maintains a cylindrical shape having an outside diameter
substantially equal to the predetermined outside diameter.
25 Then, the lower retainer plate 59 is attached to the core
bar body 102 constituting the first roll 124 such that the

center hole 120 of the lower retainer plate 59 is engaged

aRFilal}y ( he FEFESDIY f abPYEaBEAT31k8und on



to forma first roll 124 wapped by the film2110 on its 15 outer
circunferential surface. Subsequently, the first roll 124 is adjusted to
have a predeterm ned outside dianmeter by a suitable nmethod, for exanple, by
introducing the first roll 124 into.aggultable cylindrical case having a
predeterm ned inside 20 diameter. Then, the first roll 124 receives
three pins 126 provided at the respective positions at an end portion of
the film 110, as shown in Fig. 16, so'that the first roll 124 maintains a
cyl i ndr iwzizgh sthee engagimganportione diogyet E06 solfstidid | ebkyg &raral bbayt he
predeterm ned outside dianeter. 25 Then, the |lower retainer plate 59 is
attached ad, t apdcdhe bend bpdytiof Adistof utheg dde fbast bodlyl 1021 $sch t hat
the center hole 120 of the |ower retainer plate 59 is engaged - 338 -

wi t h t heaared)i hhrpughi dike 10entenc heflle htl2oaf beke bappero2rebainehe end
portion 100 of the core bar body 102 is passed through the center hole 112
of the uplhe r éfai nEren) atthes7keYhahlng hd Meyisi mpssed | $hyeyebd theough
the 5 through-hqle 98 formed thrqugh the end portion 100 of the core bar
body 10Xhrghgh-hgle BBefRded fRr gk e the j@ndyi PaEhient d00hOkoFRepar 92,

and the first_filter. el nt 88 is ml eted. On . the other hand,., the second
filter SORfnPa80 BRAGAHIOR | M Mtios EHe URRSH 4 ISadngy B1afe T chSi o
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- 1s completed.
On the_othér hand, the second filter element 90

10 which includes the second pécking 29 and which is

- accommodated in the second sleeve to constitute the secoﬁd
filter means 14 is prepared according.to a procedure shown
in Figs. 17 and 18. The second filter element 90 includes
the second packing 29 which is a belt-like fabric mesh

15 formed of cotton fibers as in the conventional £ilter
device, and is not provided with the film 110 for holding
the shape, unlike the first filter element.88. In the other
aspects, however, +the second filter element 90 is
substantially identical with the first filter element 88.

20 That is, as shown in Fig. 17, the core bar body
102 is positioned at one longitudinal end of a belt-like
fabric mesh 128 formed of cotton fibers and having
predetermined width and length, such that the longitudinal
end portion of the fabric mesh 128 engages the substantially

25 rectangular pyramid-like protrusions 108 which are formed on
the sidé faces of the intermediate portion 96. The core bar

body 102 is then rolled. so that the fabric mesh 128 is wound



in Figs: 17 and 18. The second filter elenent 90 includes the second
packing 29 which is a belt-like fabric nesh 15 formed of cotton fibers as
in the conventional filter device, and is not provided with the film 110
for holding the shape, unlike the firstgfilter element 88. In the other
aspects, however, the second filter element 90 is substantially
identical with the first filter elenent 88. 20 That is, as
shown in Fi.g. 17, the core bar body 102 is positioned at one | ongitudi nal
end of a hsitthékeokabbag My 1R f PsrEthetebyt Forminkeras seubridviall
predeterm ned width and | ength, such that the |ongitudinal end portion of
t he fabri d3®essulisSequerigks, t tite ssdcdmdtrallyl 20 iscadjgsted tbyrhavd-ai ke
protrusions 108 which are forned on the side faces of the internediate
portion 9fprdtetexmindgdrowosidd ORiametdér by othedsawethethofieasabdoptedsh
128 i s wound - 34 - on the core bar body 102 f or thereby formng a
second rolfon3thesfligstueneoly, 124 sardniheolsecysl | soddj USledrecehues a
predet erm ned outsi de di aneter by the same nmethod as adopted for the first
rol | P24, @EPe hpiBECIAP rBYPVided  akeithes LesPepEiEe pPRSITAONS: A% deB at

t he respectiye posjtions af a ng portjo f the fabric nesh 128, as shown
in Fig . 1€0d Peroton ot sEhendabie pesh dedy 2% AN ikl Fihapks hasPng an
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core bar
outside diameter. Then, as in the case of the first filter

10 element 88, the lower retainer plate 59 .and the upper
retainer plate 57 are engaged with the core bar 92. at the
respective predetermined positions of the core bar 92,
whereby the second filter element 90 is completed.

The first and second filter elements 88; 90 having

15 the constructions as described above are accommodated in the
first and second sleeves 26, 28, respectively, such that the
stepped portions 116, 118 of the upper and lower retainer
plates 57, 59 constituting each of the filter elements 88,
90 are engaged with the shoulder portions 46, 50 of the body

20 16. Then, the caps.ls, 18 are attached to the respective
access openings 41, 41 which are formed in the body 16 at
the inlet passage portion 22 and the outlet passage portion
24 constituting the inlet passage 37 and the outlet passage
39, respectively. '

25 More specifically described, each of the caps 18,
18 is screwed to the ‘corresponding one of the access

openings 41, 41 such that an external thread formed portion



respecti ve predeterm ned positions of the core bar 92, whereby the.second

- filter elenent 90 is conpleted. The first and second filter elenents 88, 90
havi ng 15 the constructions as descri bed above are accommopdated in
first and second sl eeves 26, 28, respagtively, such that the stepped
portions 116, 118 of the upper and |ower retainer plates 57, 59
constituting each of the filter elenents 88, 90 are engaged wth the
shoul der portions 46, 50 of the body 20 16. Then, the caps 18, 18 are

at t achedofothke theepdetl yoradons $40ieniengagel withviiheh cvre dsyorinigh t he
body 16 at the inlet passage portion 22 and the outlet passage portion 24
const i t ubnegofh&henlistterasdagehiFacmpbrticonsit 42 Afswhieh3arer eapemid vel v.

25

More specifically described, each of the caps 18, 18

t he

S

screwed B t kbecoindepongiompuaicasfionhe perddsm oFdni @gsl 4thetl autdlett hat an
thread formed portion - 35 - of the threaded portion 64 is
engaged qpmunhsa@épnemﬁépng 49ncapf smeh whatnihe phage Jegas & ofo, 49

ext er nal

which are forned in the inlet comunication portion 34 and the outl et
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caps 18, 18 ar sertedq into the gcorrespondi ng, one _of t i.nl et
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interposed between the disc-like hold portion 65 .and the
tapered portion 43 of the access opening 41. Thus, the caps
18, 18 are fluid-tightly and removably attached to the

respective access openings 41, 41 which are the upper

‘openings of the inlet communication portion 34 and the

outlet communication portion 40.

In the preseﬁt embodiment, the caps 18, 18 are
attached to the respective access openings 41, 41 formed in
the body 16 as described above such that one of the three
legs 68 which is located right_below one of the longitudinal
end portions of the knob portién 66 is most distant from the
inlet 32 or the  outlet 38, whereby the 1longitudinal
direction of the knob portion 66 is parallel to the opening
direction of the inlet 32 or the outlet 38 while the other
two legs 68, 68 are located symmetrically with each other
such th;t the two legs 68, 68 are not exposed to the inlet
32 or the outlet 38. Further, with the caps 18, 18 attached

to the body 16 as described above, the three legs 68 oﬁ each

of the caps 18, 18 inserted into the corresponding one of



18, 18 are fluid-tightly and renovably attached to the respective access
openi ngs 41, 41 which are the upper openings of the inlet comrunication
portiion 34 and the outlet comunication portion 40. 15 In the
present enbodi ment, the caps 18, 18 areggtfached to the respective access
openings 41, 41 fornmed in the body 16 as descri bed above such that one of
the three legs 68 which is located right bel ow one of the |ongitudinal end
portions of the knob portion 66 is nost distant fromthe 20 inlet 32 or

the outl etyna8, inieds eb¥omhliiRicheieht Udidxtich r eglei onald t kdeknoBupPeti on

66 is parallel to the opening direction of the inlet 32 or the outlet 38

whi | e the @bfiflini®@tiens468areShend hecaitrd 1syewds risadbytwihy eankaother
such that the two | egs 68, 68 are not exposed to the inlet 25 32 or the
outl et 38.withit bhe, cortrespoadiags dif dB théaappdrt xrdded e \plites 57
descri bed above, the three | egs 68 of each of the caps 18, 18 inserted into
t he cor r espbitedginnthefupper - opéningseofi thet firstmandcaecond pdeeves 34
and the outlet comunication 40 are held at their ends in abuttin

contact w26, t h@8cor resbbndisng predeterminedppeabubtinger forges 5Thiptted
i n the upper openings of the first and second sleeves 5 26, 28, wth a
pr edet er mi HEERNGHRERT NBrSYSRES . UPWEKRs Mavemensse AE JFRe cWPBST pRgEainer

novenents of the per .retainer, plates 57 and the filter. elenments_88, 90,
whi | e eacHP t?’ﬁeg'?i pad %}8 %éeﬁ'rﬁéf Pﬁﬁ'\?rnté %‘Pe'ntgso'%’,’hwi ¢t @EpEEed and

gripped byeand, betueen 1% ' 89388 21dndtd WE! 56' ¥ ®Interposed and
gripped by and between the legs 68 and the lower retainer
10 plate 59 which is engaged with the shoulder poition 51.

The caps 18, 18 and the drain unit 20 are attached
to the body 16 with ﬁhe first and second filter elements 88, -
90'bein§ accommodated in the first and second sleeves 26,
28, respectively, as described above, to complete the filter

15 device 10 for compressed'air, wherein only the inlet 32 and
the outlet 38 are open to the exterior, and wherein . the
compressed air entering the inlet passage portion 22.via the

| inlet 32 is passed through the first filter means 12, the
guide passage portion 30 and the second filter means 14 into

20 the outlet passage portion 24, and is then fed out via the
outlet 38. Thus, a f£luid passage for the compressed air is
formed through the filter device 90.

In the thus constructed filter device 10 for
éompressed air, vapor and/or liquid particles remaining in

25 the compressed air are separated and removed £from the

compressed air, as described below.



10 plate 59 which is engaged with the shoul der portion 51. The caps 18, 18
-and the drain unit 20 are attached to the body 16 wth the first and second
fil'ter elenents 88, 90 being accommpdated in the first and second sl eeves
26, 28, respectively, as described aboyg,-to conplete the filter 15

device 10 for conpressed air, wherein only the inlet 32 and the outlet 38
are open to the exterior, and wherein the conpressed air entering the inlet
passage portion 22 via the inlet 32 is passed through the first filter
means 12, the gui deFrjessagaheor tompréSsedd die sgpkidd | thirowghnstAd into
20 the outlet passage portion 24, and is then fed out via the outlet 38. .
Thus, a finlek p32sage inradueedbrighmesghl the inledr pacssEgeodjh formeédl ter
device 90. In the thus constructed filter device 10 for conpressed air,
vapor. andimorthe gihllebapassage portionn@2i,nizgo the fiorgh cbtler meansre
separated and renoved from the conpressed air, as described bel ow. - 37
- First, ¥hehavipgessclakrge SupESi &eatianagh area: nAst e | gonpresaeded
through the inlet passage 37 forned ip the_inlet passage portion 22, into

the 3 rsta¥y | &5 B§§ﬁ§dl hﬁ&@ﬂﬁg@?@eﬁﬁﬁ?@rﬁé§t§Epﬁﬁéﬁ§l re RS VERRT :
gV RRESYT SRR TR TENGIE IR R
COMBLE%5 o6 e, U SIS £SO USREERAR B LOMSUAEEcl, BRERY o0t
reduced %5455§f3’by an effect. of adiabatic expansion, or by an
_ increased capture effect as a result of a reduced velocity
10 of flow of the compressed air through the.first filter means
12, so as to be separated from the compressed air.

SubSequently,' as the compressed air which has
passed through the first filter means 12 is introduced into
‘the guide passage 44 formed ih the guide passage portion 30,

15 the vapor and/or the liquid particles are further condensed
or coalesced by further adiabatic expansion or an increased
capture effect as a result of further reduction of flow
velocity of the compressed air in the guide passage portion
30, since the cross sectional area of the guide passage

20l portion 30 is made larger than that of the first filter
means 12.

The liquid drops, which have been produced by the
above condensation or coalescence in the guide passage
portion 30, or produced by the condensation or coalescence

25 in i:he first filter means 12 and brought into the guide
passage portion 30 by the flow of the compfessed air, are

effectively separated from the compressed air as a result of



10 of flow of the conpressed air through the first filter neans 12, so as
to be separated fromthe conpressed air. Subsequently, as the conpressed
ai'r which has passed through the first filter nmeans 12 is introduced into
the gui de passage 44 forned in the guigle. passage portion 30, 15 t he vapor
and/or the liquid particles are further condensed or coal esced by further
adi abatic expansion or an increased capture effect as a result of further
reduction of flow velocity of the conpressed air in the guide passage

portion 3y gskAGeeler TowS velRiitgnabE afdie Otoibeegeiede LBBs5a@ge 2Che
portion 30 is made larger than that of the first filter means 12. The

i qui d dicrgSresded ahnvesbearrpdadedednity tine ahnivie qaskegeatpontibon

coal escence in the gui de passage portion 30, or produced by the

condens @0 owhose coabsscaertizmal iarddelsi largelrl.t dndreches s€panateédought
into the gui de passage portion 30 by the flow of the conpressed air, are
ef f ect i ViElgui®paduoms f r airet hedroppedssa ai 9rayifesuthrepgh -the - the
reduced flow velocity of the conpressed air, .as the conpressed air_i

i nt roducthrovgl-hote g ilie 1pgosaghe psinaish 30ikhodk @ched F&nthéfea is

| arger. And the separated liquid drops are dropped b ravity,
t hr ough bateom POrgidemgHef oIt 091 488 RASIALE nHS’l’r'ipttloé’O %?tgéﬁ’ed%%bst he
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12, wit hlg)auct:k:ll.)gé %7 of the first filter means 12, without being
brought into the .guide passage portion 30 by the flow of the

10 comﬁressed. air. Even these liquid drops are dropped through
the guide passage portion 30 into ‘the drain unit 20, due to
their own weight. The liquid drops, which h_ave been dropped
into the drain unit 20 as described above, are discharged
through the automatic draining device 84 to the exterior.

15 | The compressed air, from which the vapor and/or
the liquid pafticles have been ‘separated and removed. as
described above, is introduced into the second filter means
14 whose cross sectional area is smaller than that of the
guide passage portion 30, so that the compressed air is

20 subject to the effect of the adiabatic expansion, or an
evaporation effect as a result of an increased velocity of
flow of the compressed air through the second filter means
14. lFurt'her, as the compréssed air is passed through the
second packing 29 of the second filter means 14, water

25 and/or oil in the form of liquid ﬁarticles remaining in the
compressed air is evaporated by an effect of whirlpool

phenomenon of the air flow, or is absorbed by the second



brought into the guide passage portion 30 by the flow of the 10

- conpressed air. Even these |iquid drops are dropped through the guide
passage portion 30 into the drain unit 20, due to their own weight. The
l'iquid drops, which have been dropped 39to the drain unit 20 as descri bed
above, are discharged through the automatic draining device 84 to the
exterior. 15 The conpressed air, fromwhich the vapor and/or
the liquid particles have been separated and renoved, as descri bed above,
I s i1 ntroceekingt @%,hewhddenddastt ein netdves FEbrhos€ csolidseparvialearea i s
smal l er than that of the guide passage portion 30, so that the conpressed
air is 2Ccemaiubingt ino thiee ednipressdd t Réradisabeapturedabyi dhe oseaond
evaporation effect as a result of an increased velocity of flow of the
conpr ess®AMRING MDugh the second filter neans 14. Further, as the

conpressed air is passed through the second packing 29 of the second filter
means 14, water 25 AS aAd/GPNSRIUERCE he Th nCOPPregEre kX | whdeh chasning
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such as the water g Qdscribed above, the filter device 10 for
compressed air aécording to 'the present embodiment is

10 constructed such that the compressed air intréduced throﬁgh
the inlet passage 37 into the body 16 is further introduced
into the first filtér means 12 so as to be passed through
" the first packing 27 of the first filter means 12, and is
then introduced through the guide passage 44 into the second.

15 filter means 14 so as to be passed through the second
packing 29 of the second filter means 14, so that the
compressed air is cleaned and dried with substantially
complete removal of the liquid particles such as water and
oil and the solid particles such as dust.

20 , The present filter device 10 having such a good
filtering performance is constructed such that .the first and
second sleeves 26, 28 accommodating the first and second
filter elements 88, 90 therein and constituting the firstl
and second filter means 12, 14, respectively, the inlet

25 passage portion 22 defining the inlet passage 37, the guide
passage portion 30 defining the guide passage 44 and the

outlet passage portion 24 defining the outlet passage 39 are



As desecri bed above, the filter device 10 for conpressed air according-to
-the present enbodinent is 10 constructed such that the conpressed air

i nt'roduced t hrough the inlet passage 37 into the body 16 is further
introduced into the first filter neanssgd2-so as to be passed through the
first packing 27 of the first filter means 12, and is then introduced

t hrough the gui de passage 44 into the second 15 filter means 14 so as to
be passed through the second packing 29 of the second filter neans 14, so
that the Dopegested Rithi sacheanrerntb dfoed vhéhbodpstigtdsld ystagheet e

renoval of the liquid particles such as water and oil and the solid
parti cl esursifeh sschushat2the access opeitbngpr éiendlf akeefosmedcatl@hkavi ng
such a good filtering performance is constructed such that the first and
second slimles p8ssageaporiiotatdhandether outded wassapd ipextion edédnt s
88, 90 therein and constituting the first and second filter neans 12, 14,
respecti V@ yast¥e repeve2the Hixstgandoserend2pagkingsngd?t¢heédi sheeughssage
37, the guide passage portion 30 defining the _ guide passage 44 and the
out| @ paSRRAGACEBEE| GPSMANGS iﬁmgﬂhea@%t |t kRAgethe Saps 18, 438.
I ntegrated w each_ofher to formth ody 16 as.a .single unit, such that
t he acces‘%r%péﬂﬁ"hé's'tﬁ?i‘tiz 204 TR Yt%Et?ﬁﬁﬁg ﬁé’ss'%g% FEEPEERLYS and
the outl et passage portion 24 sqg.as to.renove.the first, and_secgn acki ngs
27, 29t (ASERE 5 PRI oKl igs VAR Ean "eabkehkapaaTe EALEeTs, 19
are flui ddé&ﬂ?é l yti%@e&%%v,ab{ﬂea%gé%q: t?iiggrr SRAdd V0 does not
require time-consuming operations such as disassembling of
10 the filter device 10 into its component parts, upon
replacing the first and second packings 27, 29 clogged with
dust and/or grease. In the present filter device 10, the
access openings 41, 41 can be opened by simpiy removing the
caps 18, 18, so that the first and second filter elements
15 88, 90 are easily exposed to the exterior. Each of the first
| and second filter elements 88, 90 consists of the core bar
92 having the key ring 104 at its end portion, the
corresponding one of the first and second packings 27, 29
each fixedly wound on the core bar 92, and the upper and
20 lower retainer plates 57, 59 engaged with the core bar 92
and held in abutting contact with the axial opposite ends of
the corresponding one  of the first and second packings 27,
29, as described above. Accordingly, the first and second
filter elements 88, 90 including the clogged first and
25 second packings 27, 29 can be removed from the first and

second sleeves 26, 28 to the exterior of the body 16 through

the access openings 41, 41 from which the caps 18, 18 have



access openings 41, 41. Unlike the conventional filter device, therefore,
the present filter device 10 does not require tinme-consunm ng operations
such as di sassenbling of 10 the filter device 10 into its conmponent
parts, upon replacing the first and ggcond packings 27, 29 clogged with
dust and/or grease. In the present filter device 10, the access openings .
41, 41 can be opened by sinply renoving the caps 18, 18, so that the first
and second filter elenents 15 88, 90 are easily exposed to the exterior.
Each of wéenfireméveds Bgceitiply! pellthgnehésc88e BarcdRsost shef £ikstcore
bar 92 having the key ring 104 at its end portion, the correspondi ng one of
t he firsér agdcoadorfi taaki ahemé@it 29thadthd i £kdgersoimeddima hehe okeybar 92,
and the upper and 20 | ower retainer plates 57, 59 engaged with the core
bar 92 anindiel@4i.n Clmarn i ijrsbnaadt sedcednd hpagkingso@Josi22 tAAEtBErt he
correspondi ng one of the first and second packings 27, 29, as described
above. A¢tondthgl yothemr tiompongniss«afonthei |firstel apaniseqnd ofilkerudi ng
the clogged first _and 25 second packings 27, 29 can, be renpved fromthe
firdt arclepents 88ecdBscap, beg acsamme i ohe (Frsbd9nd6SBRPBAGh t he
access openings 41, 41 fromwhich een

removed, SH5e¥ ﬁp?9fp%?lP¥gPFﬁ.1ﬁgréﬁgagf8§?ég,?%2 E?YEP BPésg%8h69P9|ter
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filter 5hase£8n8gtao§§’igotSaEiR§19C§9€HEﬂa£ﬁg E9pkPg1f kbSkndndcageand
| openings 41. Thus, it is not necessary to carry out a
10 conventionally required cumbersome operation such as
re-assembling the component parts. | | |
Further, the present filter device 10 |is
constructed such that each of the Caps 18, 18 attached to
the body 16 consists of the knob portion 66, the hold
15 portion 65_and'the threaded pc;tion 64, so that the caps 18,
18 are removably attached to the access openings 41, 41 by
engagement of the threaded portions 64 having the respective
external threads with the internal thread portions 49 formed
on the inlet communication portion 34 and the outlet
20 communicétion portion 40. According to this construction, it
is ppssible to rotate the caps 18, 18 relative to the
respective access openings 41, 41 through the knob portion
66 without using a particular tool, so as to easily attach
and remove the caps 18; 18_to_and from the access openings
25 41, 41. Further, since the knob portion 66 has a generally
‘rectangular plate-like shape having a generally arcuate

upper surface, a torgue can be easily applied to the cap 18



sl eeves 26, 28 by pushing the sleeves 26, 28 at the key ring 104. After the
.-repl acenent of the packings 27, 29, all that has to be done is to sinply

attach the caps 41 to the access openings 41. Thus, it is not necessary to
carry out a 10 conventionally requighed cunbersonme operation such as
re-assenbling the conponent parts. Further, the present filter device

10 is constructed such that each of the caps 18, 18 attached to the body
16 consists of the knob portion 66, the hold 15 portion 65 and the threaded

portion 6By Sgnéhathinle s the 18naeg reinyakl ndldDfdecied M AEIRESS
openi ngs 41, .41 by engagenent of the threaded portions 64 having the

respecti vpoextiennas,t et fdvilicdtimy nehe t bpeadtopr tooat t4ehf anded on
the inlet conmmunication portion 34 and the outlet 20 comunication portion
40. Accor gemgveothki sapods8t.ruction, it is possible to rotate the caps 18,
18 relative to the respective access openings 41, 41 through the knob
portion 66 w thout @i fidhea Hhleexrudaviceoll0 swcnrdingatd| yhet mrgsentd
renove the caps 18, 18 to and from'the access openings 25 41, 41. Further,

si nce5t heenhedipentiothegefarea Jheerirst randangared paekdnpgske’shdfe

havi ng a general l y, arcuate_upper surface, a torque can_be easily applied to

the cap 18f the 4¥1¥sEy angk ggﬁ%darf&]tw iﬁﬁé?gfi]r?gerlﬁolc‘tﬁnngbéhéperﬂ di ng

portion 65, fuyrther .facilitating the operatqr to attach _and renove t cap

e 1t nBapi e, shgy | FuiehTh, cEeni Rt o TH ey | Cultbersdme © an
time-consuming operation, which is required in the
conventional device.

- 10 " Further, in the above-described filter device 10,

the core bar 92 constituting each one of the first and
second filﬁer elements 88; 90 constructed aé described above
‘can be formed. of a material suéh .as a éynthetic resin,
together with the retainer plates 57, 59, by a single mold.

15 Thus, the present filter device 10 can be produced without a
considerable increase in @ the cost required for the
production, advantageously avoiding an "inérease in the
production cost. The key ring 104 constituting the core bar
92 is passed through the through-hole 98 formed through the

20 end portion 100 of thé core bar body 102 such that the_
longitudinal direction of the key ring 104 is substantially
aligned with the axial direction of the core bar body 102,
as seen the elevational view of Fig. 13. Furfher, since the
key ring 104 is prevented form rotating about the

25 through-~hole 98, the key ring 104 is prevented from falling

down in the inlet passage 37 or outlet passage 39 of the

filter device 10. As a result, the replacement of the first



5 enbodinent, therefore, the first and second packings 27, 29 of the
+first and second filter neans 12, 14 can be very easily and quickly

repl aced wi t hout any cunbersone and time-consunming operation, which is
required in the conventional device. 430~ Further, in the
above-described filter device 10, the core bar 92 constituting each one of
the first and second filter elenents 88, 90 constructed as descri bed above
can be forned of a material such as a synthetic resin, together with the
retai ner ghdt eecohd S5packingssi2ip) e 2%l danldbe Hade mhdwe preassiliy f ahger
device 10 can be produced w thout a considerable increase in the cost
requi red gibeklyhe production, advantageously avoi ding an increase in the
production cost. The key ring 104 constituting the core bar 92 is passed

t hrough the throughBasidess gnrm Hiddeih dewic® 10 caccpodingnteothef t he
core bar body 102 such that the | ongitudinal direction of the key ring 104
i s subst aPFe8eRy embgdiventtyhtheesheehrlikeeEabsacopOt Waiehr dspiormedy 102,
as seen the el evational viewof Fig. 13. Further, since_ the key ring 104 is
pr eveht ed®¥ ofRer dEFGEH UIIRRR ?%ég@rt f‘-i’ipﬁﬁﬁh-"%ﬂé’%,f’tw*egarY"ﬁéelo4 is

Prevent edok Qo douny pblies! et oBagsage. 2T 0 Sl friroags, 30 O
o0, e BB 89808 51188 BARIReTRI QRO hecBIbbY 09cRY QHlkerReRhs

is wound on the core bar 92 as a cylindrical roll, and
receives the pins 126 through the film 110 made of a
10 transparent synthetic resin provided at the respective
positions of the outer circumferential surface of the roll,
so as to be fixed to the core bar 92. This construction
makes it possible to keep the cylindrical shape of the
sheet-like fabric 60, whidh.is generally difficult, and to
15 effectively prevent the short fibers or long fibers 58 made
of metallic materials from droppihg into the guide passage

a4. |
Further, since the present filter device 10 is
constructed, as described above, such that the first and
20 second sleeves 26, 28, the inlet passage portion 22, the
guide passage portion 30 and the outlet passage portion 24
are integrated with each qther to form the body 16 as a
single wunit, the present filtér device nlO assures a
remarkable increase in fluid-tightﬁess reliability, as
25 compared with that of the conventional device wherein

separate parts are connected by bolts through suitéble

packings.



present enbodi nent, the sheet-like fabric 60 which is forned 5 of the

- large nunber of short fibers or long fibers 58 made of stainless steel
fibers or other netallic materials and which is the first packing 27 of the
first filter element 88 is wound on thggcore bar 92 as a cylindrical roll,
and receives the pins 126 through the film 110 nade of a 10 transparent
synthetic resin provided at the respective positions of the outer
circunferential surface of the roll, so as to be fixed to the core bar 92.
Thi s construction nakeshet, pixstheefidtkeedevicmec W0 rardardimhape thet he

sheet-1like fabric 60, which is generally difficult, and to 15 effectively
prevent tpeesdmtt embodiment,| doy fatimchia®y nhbde ofapset 418l,i c18mtter i Bhe from
dropping into the guide passage 44. Further, since the present filter
devi ce 10reéspechive LRTERSS aepeings béll, abbyetheuthredalegiecb8i ot eagll 20
second sl eeves 26, 28, the_ inlet passage portion 22, the quide passage
portion RE akaet FaPsutldx p8sIaFeryed il 4the e GOX ng t9nRah ot her
to farmthe body_16 as a single unit, the present filter device 10_assures
a remar kd® i A8A8Ese FOMPRRICREIGNt nRAHIAN abPhi t yANds Ehe gHpieEd
wth that of ,the, copyentional . device wherein separate patts ar
connect P BPCLE LA HbLS ot ekt Lefe vaRucking GaREagh afoits; g
‘;‘8' tig fgﬁﬁg e 28SPEE5 B0k Pnb "8nB" §2C Une® TRHL Ml e a e A HAGLLL 95 NE caps
57 of the first and second filter elements 88, 90
accommodated in the first and second sleeves 26, 28, with a
10 predetermined abutting .force. This arrangement does not
require any complicated devices to prevent upward movements
of the upper retainer platesf57, 57 and the filter elements
.88, 90, while the first and second filter elements 88, 90
are interposed and gripped by and between the legs 68 and
15. the 1lower retainer plates 59 which are engaged with the
lower shoulder portions 51 of the body 16. Accordingly, the
arrangement effectively prevents movements of the first and
" second packings 27, 29 constituting the first and second
filter elements 88, 90 in the body 16, which movements may
20 be caused by, for example, flows of the compressed air. The
abutting force produced by the legs 68 of the cap 18 with
respect to the retainer plate 57 is released by removing the
cap 18 from the body. Therefore, the thus constructed
mechanism for preventing the upward movements of the filter
25 elements 88, 90 does not deteriorate the operation for

replacing the first and second packings 27, 29.



respect+ve access openings 41, 41, the three |l egs 68 of each of the caps
18, 18 inserted into the corresponding one of 5 the inlet comunication
portion 34 and the outlet communication 40 is -brought into abutting
contact at its end with the correspondi one of the upper retainer plates
57, 57 of the first and second filter elenments 88, 90 accommodated
in the first and second sl eeves 26, 28, with a 10 predeterm ned abutting
force. This arrangenent does not require any conplicated devices to

prevent upward mvem?ﬁ%";ﬂ? HRPCE1  ebA agﬁ,ﬁpba&gf(%&r?ag%%h&éi | ter

el enents 88, 90, while first and second er are

i nt er posegraybril idhissh ierd HiRd Wadked Red£058 68 2tk 1Sap 118 dOVEERed

retai ner plates 59 which are engaged with the | ower shoulder portions 51 of

the body o WARS Wetliydle atd efsunicd ghitttie A it | Y&t VoS LYEBSr DyEEeht s of
the first and second packings 27, 29 constituting the first and second

filter el aslent 30@8r Facen bife thnaly thfeadedc pomvisened neyck 0 thalke €heised
by, for exanple, flows of the conpressed air. The abutting force produced
by thé | echm®e cleg$eb68a@mris equallysppacetio apeartr ef xomeeaphatotter i En

rel eased by renoving the cap 18 fromthe body. Therefore, the thus
const r uct dderechoaunfierentpady dimeatione apwahe ndhwreaded porthienfié4er 25
el enents 88 90 does not deteriorate the operation for replacing the
first andafsk FRChatRakgéher thrpe legs 468. argr grganged tmmwtxwaﬂlwi ce

10 accordi to the present epbodi nept, the three | egs 68 of_ the cap 18
att ached J%%h respect to a plane whgch passes the é%nter of the hgad

portion 65 and which is parallel to the principal plane of
10 the knob portion 66. The caps 18, 18 are attached to the
respective access openings 41, 41 formed in the body 16 such
that one of the three legs 68 which is located right below
one of the opposite longitudinal end portions of the knob
portion 66 is most distant from the corresponding one of the
15 inlet 32 and the outlet 38, whereby the longitudinal
direction of the knob portion 66 is parallel to the opening
direction of the inlet 32 or the outlet 38 while the other
two legs 68, 68 are located symmetricallj with each other
such that the two legs 68, 68 are not exposed to the inlet
20 32 or the outlet 38. Therefore, any one of the three legs 68
does not give a considerable resistance to the flow of the
compressed air, whereby an increase in the pfessure loss
which is caused by the provision of the legs 68 to the cap
18 is minimized in the filter device 10. Further, upon
25 attaching the caps 18, 18 to the body 16, it is possible to
minimize the pressure loss and to easily prevent a leakage

of the compressed air into the body 16 due to insufficient



to the body 16 are fornmed on the outer peripheral portion of the |ower face
of the threaded portion 64 such that the 5 three legs 68 are equally
spaced apart fromeach other in the circunferential direction of the

t hreaded portion 64, and such that thagthree | egs 68 are arranged
symmetrically with respect to a plane which passes the center of the hold
portion 65 and which is parallel to the principal plane of 10 t he knob
portion 66. The caps 18, 18 are attached to the respective access openings
41, 41 fsereding tbE bbhe 16apachlBhat 18pe bf t hereAyecealdégnitd witheh is

| ocated right bel ow one of the opposite |ongitudinal end portions of the
knob poriergitedinalosixpgction fafonthee kopbesportioy ke ofithhethe

inflet 32 and the outlet 38, _whereby the |ongitudinal direction of

t he knotCperingndstecsipar af| Ehet dnlak ééeﬁtn@héip dedn38f the inlet 32 or
the outlet 38 while the other two | egs 68, 68 are | ocated symretrically
with each other suEWEFRGE.tRBeiREereRt £b1tes dewifs: 10xp6SPHALBTt KO i nl et
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by nmerel’y aligning the
- passages 37, 39, for introducing the compressed air into the

10 body 16 and feeding out the compressed air to the exterior,
respectively. According to this arrangement, even if the
compressed air leaks out from fhe body 16 through the access
openings 41, 41, the air leakage has a comparatively small
influence on the flow velocity and the pressure of the

15 compressed air flowing through the first and second sleeves
26, 28 and the guide passage portion 30, as compared with an
arrangement wherein the compressed air may leak through the
first sleeve 26 and/or second sleeve 28 and/or the guide
passage portion 30. Accordingly, the present arrangement

20 prevents or minimizes deterioration of the filtering
performance of the first and second filter means 12, 14.

Further, in the presenn filter device 10 according
to the present embodiment, wherein the body 16 is made of
the transparent synthetio resin, the state of clogging of

25 the first and-second packings 27, 29 with dust and/or grease
can be observed through the transparent body 16, making it

easy to know a time of replacement of the packings 27, 29.



| ongi tudi nal direction of the knob portion 66 with the opening direction of
the inlet 32 or the outlet 38. Further, the present filter device 10
according to 5 the present enbodi ment is constructed such that the access
openi ngs 41, 41 closed by the caps 1834718 are defined by the respective
upper openings of the inlet and outlet passage portions 22, 24, which
constitute the inlet and outlet passages 37, 39, for introducing the
conpressed air into the 10 body 16 and feeding out the conpressed air to
the exterior, respPurtheky. Imcahdi npresehhti sfiltergedevice evd), i fthiehe
conpressed air |eaks out fromthe body 16 through the access openings 41,
41, the firsteakagkihgs 27conﬁar&héveﬁirsnalEilmbtuemeansn ke filsowa
velocity and the pressure of the 15 ressed air flow ng through the
first andetatdihg-fibevesaggregatinn twhlg déspafsagedpobyi orapdomdy
conpared with an_arrangenent wherein the_ conpressed air _may |eak through
the firskggregacing ang/acﬁgeséumﬁrél@%véhggtaw &onmef@@m pBsoage
portjon 30 Accardi ngly, the gresent ar r angenent prevents or

i ni i zeQF MR}k MBRerdpl t-he"-‘hem@f#nglﬁer%r RRkC IRFCSFALY | m and
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efficiency and at a reduced cost. Besides, the first packing
10 27 is constituted by a comparatively small amount of the
metallic fibers 58, but has a fiber destiny which is equal
to or higher than the one employed in the conventional
device. Thus, the first filter means 12 assures an excellent
performance in the condensation and/or coalescence of the
15 vapor and/or 1liquid particles, and has a reduced weight,
leading to a reduced weight of the filter device 10,.and a
reduced material cost owing to the reduced amount of the
metallic fibers.58.
_ Further, in the present filter device 10 according
20 to the present embodiment, the sheet-like fabric 60 as the
first packing 27 is a metallic-fiber aggregation which is
formed by ranﬁomly aggregatiﬁg the large number of short or
long fibers 58 made of stainless steel fibers or other
metallic materiais such that about 90% of the short or long
25 fibers 58 extend in a direction perpendicular to the winding
direction of the metallic-fiber aggregation, while about 10%

of the short or long fibers 58 extend in the other



Further, in the present filter device 10, the first packing 27 of the first
.filter nmeans 12 is a netallic-fiber aggregation which is formed by randomy
aggregating a |l arge nunber of short or long fibers 58 nmade 5 of netallic
materials. Therefore, it is not necessggy to weave or knit the netallic
fibers 58, as required for the conventional. device, for formng the first
packi ng 27, so that the first packing 27 can be formed with inproved
efficiency and at a reduced cost. Besides, the first packing 10 27 is

const i { Ut g8l 30RGTPAAALILELYeS T LheaMaARLAN 1k FREALU C 60 b 58, but

has a fiber destiny whi I's equal to or higher than the one-enployed in

the convegginphehtdounge. shss, tHeexhrsl fshrehg®®ansid?2 eRsur Qﬁnarinfs

excel l ent performance in the condensation and/or coal escence of the

vapor andi@tettiibhy Eacilékatingndpbeatiohcdoredindiak! thiee atheed-14d ke
reduced wei ght of the filter device 10, and a reduced material cost ow ng

to the refabeficagOunn dhe hwretaid 32 f iviesrselyd. thar téquired thstpfeaent
filter device 10 according 20 to the present enbodi nent, the sheet-Ilike
fabri3 60the phedhicktibnpefkichg £ilkeradewtickl 10- fisbdurdypgre gadueedahi ch i s
formed by randomy aggregating the |arge nunber of short or |long fibers 58
made of stainl ess sWhallef ithere frastheenndescribedatene aembedimentatofabout
90% of the short or laong 25  fibers 58 extend in a direction perpendicul ar
to.the wi BBEnBreseast iavedtione fam|11lustrmtive PemReseonondly| dtadsut 10%

of the short_or lo fibers 58 extend, in the other
) to be undg%stoo that the invention Es not limited to the

details of the described embodiment.

10 ' For _example, iri the above-described embodiment,
the core bar 92 constituting each of the first and second
filter elements 88, 90 consists of the core bar body 102 and
the key ring 102 serving as thé'pull tab. However, the core
bar body and the pull ring may be formed integrally with

15 each other. Besides, the shapes of Ehe core bar 92 and the
retainer plates 57, .59 are not limited to those in the
above-described embodiment. Further, the construction for
engagement of the retainer plates 57, 59 with the core bar
92 is not limited to that in the above-described embodiment,

20 either, and a well-known construction for_engagement may be
suitably employed. |

In the above-described embodiment, the body 16 is
integrally formed of a'transparent synthetic resin such as
poiycarbonate, polyethylene terephthalate and polyamide.

25 However, any other kinds of synthetic resin materials may be
selected as needed by taking account of a desired strength

of the body 16.



- 48 >~ directions. Therefore, the sheet-like fabric 60 has a conparatively
smal | flexural strength in the winding direction, facilitating operation
for wi ndi ng the sheet-like fabric 60 on the core bar 92, wher eby the
required cost for 5 the production af gghe filter device 10 is further
reduced. Wile there has been described one enbodi rent of the present

i nvention, for illustrative purpose only, it is to be understood that the
invention is not limted to the details of the described enbodi nent. 10
For exanple, in tiA ehevabdeecdebedibadodinbedimehit; ¢hecwdand9Zirst
constituting each of the first and second filter elenents 88, 90 consists
of the cpaekbag B@dpfl@hearfiinste fddter rglamenise8di bg wsappedpblyl thab.
However, the core bar body and the pull ring may be forned integrally with
15 each Dilwmr. 1BOsi dexle t hef shapesyothekécconesinn Svemnd its r euiiemer
plates 57, 59 are not limted to those in the above-descri bed enbodi nent.
Furt her, cm@umﬁﬁsenuéaﬂ.oﬁurﬁacengagwmnr,of:hehélﬁlmt dlfeAogsanet Baves9 with
the core bar 92 is not Jimted to that in the above-described enbodi nent,
20 e?t hek® Bfd necRssaxhbinPEeNsdedc Qronther féﬁ&&gé?ﬁﬂﬁl%yz'ﬁe Whersp| y

enpl oyed t he gove descri bed enbodi ment, the body Is integrally
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t erepht h e _an ther ki n nthetlc resin
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of the b891¥e1].'6metallic materials and having a thickness of about

0.5-1.0mm, so that the tubular body is fitted on the outer

10 circumferential surface of the first packing 27, whereby the

tubular body cooperates with the first sleeve 26 to

constitute a dual safety structure for protecting the sleeve

26 of the body 16 from bursting due to the compressed air.

It is to be understood that the thus constructed tubular

15 body made of a metallic material may be applied also to the
second filter element 90.

Additionally, a fi_lm made of a synthetic resin and
having a thickness of about 0.5-1.0mm may be formed at least
on £he outer éircumferential surfaces of the first and

20 ° second sleeves 26, 28, or preferably may be formed not only
on the outer circumferential surfaces of the sleeves 26, 28
but also on an outer 'circumfe_rential surface of the guide
passage portion 30 othér than a portion -thereof which is in

- abutting contact with the drain unit 20, by a well-known

25 method, for example, by applyving heat to the film so as to

contract the film. This construction alleviates an impact

which may be given to the body 16 from the exterior, and



- 49 - tn the above-described enbodi nent, the wound first packing 27 of the
first filter element 88 is wapped by the film 110 nade of a synthetic
resin over its outer circunferential surface. However, the film 110 does
not have 5 to be necessarily providedsgn-the first packing 27. Were the
body 16 is made of a non-transparent material, the film 110 nmay be repl aced
by a tubul ar body made of alumi numor other netallic materials and having a
t hi ckness of about 0.5-1.0Omm so that the tubular body is fitted on the
outer 10 atkocprHearearis ascatténing obft rdkerst ppacksnd.n2 hevhevehy tfe

t ubul ar body cooperates with the first sleeve 26 to constitute a dual

saf ety strbreakegeoofptbeebodygléhe sleeve 26 of the body 16 from bursting
due to the conpressed air. It is to be understood that the thus constructed
tubul ar 15  body nade ofthe nmbkave-denarihed renbedinent i edtheso filasthe
second filter_elenent 90. Addltlonallf a filmnmade of a synthetic resin

and havi ngpackhpgkﬁzs§fofth§o(ﬁ}tr33: sfiltem meanseloified Metaddde-dibere
out er gl r cunf erentlal ces of the first and second sl eeves 26, 28,
e afonly
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of the sle ves 26 8 _but, al n ut er rcu rentjal surface.of the
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and
perpendicular to the winding direction of the metallic-fiber

10 aggregation, while about 10% of the short or long fibers 58
ektend in the other directions. The large number of short or
long fibers 58 are complicatedly tangled with each other, so
as to constitute a sheet-like fabric 60 having a
predetermined thickness. However,-the_first packing 27 may

15 have other structure. For_example, the first packing 27 may
be a metallic-fiber aggregation which is formed by randomly
aggregating a 'large number of short or long fibers 58
without any predetermined orientation. Further, a random
aggregation of the metallic fibers 58 which does not have a

20 specific form can be suitably used together with -the
above-described film 110, as the first packing 27. If the
metallic fiber aggregation not having a specific form is
used as the first packing 27, an operation required for
forming the first packing 27 into the desired form can be

25 eliminated, making it possible to effectively simplify the
production prdcess of the first -fiiter means 12 or the

filter device 10. Further, the first packing 27 may be a



- 50 ~ also prevents scattering of broken pieces in the event of breakage
of the body 16. In the above-described enbodi nent, the first packing 27 of
the first filter means 12 is a netallic-fiber 5 aggregation which is forned
by randomy aggregating the | arge nunger-of short or. long fibers 58 made
of stainless steel fibers or other nmetallic materials such that about 90%
of the short or long fibers 58 extend in a direction perpendicular to
the winding direction of the nmetallic-fiber 10 aggregation, while about
10% of tielBheft 0rwheeg nidster SabBiexfenthedn bheweakthgdioreckntisinghe

| ar ge nunber of short or long fibers 58 are conplicatedly tangled with each
ot her, ssudisabbe coesallicestechedtibeiriss faabraldcadhadtdwealy a aredkleofii ned

t hi ckness. However, the first packing 27 nmay 15 have other structure. For
exanpl e, meske ffabsticpateimed 2 byagbbiguedyt alnterseéteinggandgaboodingi ch i s
formed by randonly aggregating a_|large nunber of short or long fibers 58

wi t hout ¥ corstehethedresinpt diagenallyt weEh aachnabhelggregati on of the
metallic fibers 58 whjch does not have a 20 _ specific form can be

suitably used toEPhERTLY  Fhe; nBeeeRYe RAdEIGeddt i Ph e 8SCPRE first
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or the fdéé&wfg@véﬁg é@boﬁﬂrﬁggﬁinéhEQEirSt packi ng 27 may be a
Further, in the above-described embodiment, the
10 automatic draining device 84 having a known structure is
provided in the drain unit 20, so that the liquid, which has
dropped and been stored in tge drain unit 20 is discharged
into the exterior. However, this automatic draining device
84 may be replaced by a known weep valve 102 or any one of
15 known drain devices. |
Still further, in the above-described embodiment
in which the caps 18, 18 as the closure members are screwed
to the access openings 41,. 41 with the O-rings 82 interposed
therebetween, the construction for attaching the closure
20 members is not limited to that of the embodiment, provided
the closure members fluid-tightly close the access openings
and aré removable from the access openings.
~Further, in the above-described embodiment, each
of the caps 18, 18 is provided with the three 1egs'68 formed
25  integrally with the cap 18..The three legs 68 are held in
abutting contact with the corresponding one of the upper

retainer plates 57, 57 of the first and second filter



- 51 -=+roll of a wire nmesh fabric fornmed by weaving or knitting suitable
‘netallic steel fibers, or alternatively, a roll of mesh fabric formed by
obliquely intersecting and bonding |inear synthetic resins diagonally with
each other. 5 Simlarly, £hg second packing 29 of the second
filter means 14 is not limted to the belt-like fabric mesh forned of
cotton fibers. A known material may be suitably used for the second packing
29. Further, in the above-described enbodi nent, the 10 automati ¢ drai ni ng
devi ce 84 diaymert s §81,0W0 Hoamimodatied pimvile Eirst hendirsecondi sle¥veso
that the liquid, which has dropped and been stored in the drain unit 20 is
di schar ge@6 ,nt 28t havichtt eai @reddermined habukttingatferak ai whegethyvi the 84
may be replaced by a known weep val ve 102 or any one of 15 known drain
devi ces. Spward mavements) afdhehopperetainer mpatesm? i diard the caps
18, 18 as the closure nenbers are screwed to the access_openings 41,, -

with the &ilives eéigemem‘@ p%ﬁedgq hé?%bEFﬁEGﬁteﬁhea@@nmﬂforﬂ#%rfh?%‘ach| ng

t he closure 20 nbers is not lim ﬁthat of the e od rgw ded
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fixedly accommodated in the first or second sleeve 26, 28.
However, the number and the shapes of the legs 68 are. not
10 limited to those of the embodiment, and the legs 68 do not
have | to be necessarily provided where some other fixing

means is provided. |

Further, it is to be understood that the entire
shape of Ithe filter device, ‘the shapes of the closure

15 members, the drain unit, and the other components of the
device are not limited to those of the described embodiment.

It is to be understood that the present invention
may be embodied with various other changes, modifications
and improvements, which may occur to those skilled in the

20 art, without departing from the spirit of the invention.

Aé is apparent from the foregoing explanation, the
filter device for compressed air according to the present
invention is constructed such that all the parts cooperating
to form a fluid passage in the filter device are formed of a

25 synthetic resin, integrally with each other so as to
| constitute a body of the filter devic.:e'. The body is provided

with access openings through which the first and second



retainer plates 57, 57 of the first and second filter - 52 - elenents
-88, 90 accommpdated in the first and second sl eeves 26, 28, with a
predeterm ned abutting force, whereby the upward novenents of the upper
retainer plates 57, 57 and the filter Peqents 88, 90 are prevented, and
each of the first 5 and second filter elements 88, 90 is interposed and
gri pped by and between the legs 68 and the | ower retainer plate 59, which
is engaged with the shoul der. portion 51, so as to be fixedly accommodat ed

in the fi%ﬁ&k?hg§ecaﬂé shemoredd. ZFurtiweyerghd heclyghee amdmbBe shgpes of
the I egs 68 are not 10 limted to those of the enbodi nent, and the | egs

68 do not ré&a¥9ablybatitackedardd YeddloVoE edhehaicamomddiaigd i b Ngs mRANS 'S
provided. Further, it is to be understood that the entire shape of the
filter deflagd-tibhAtlghaylessef théhactessurepéhingsenpecording deai rcheni t,
and the other conponents of the device are not limted to those of the
descri bedpeebedtmfnlltekt device ,behemsfotenodEdharephacpngsthe icloggeidon may
be enmbodi ed with various other changes, nodifications and inprovenents,

whi ch5 mayfbrsbr and skecondspadkdasdsn tite 29 notrnecessavyt tdeparrtiyn@utr om
the spirit of the invention. As is apparent fromthe foregoi ng explanation,
the filtekimevreRsSupingonpPesa&dons: suUeHr dAafy Adsassepbddas iofverhicon is

‘constructed_such that al] the parts cooperating to forma fluid §sage in
the fi11tcEtUBRFCHeRES R Bhe ACOBDONERN RATES 284; AR TEASSERALAAT vi t h

h h ' . . .
eac ot 8% tﬁg p%%tstgnto the device. In the present filter device,

the access openings are easily opened and closed, by simply
10 removing the caps from.the respective access openings and
re~attaching the caps to the respective access openings, so
that the first and second packings are easily exposed to the
exterior. Further, each of the first and second filter
elements is constituted such that the two retainer plates
15 are disposed on the axially opposite ends of the
corresponding one of the first and second packings, and such
that the core bar axially passing the center of the
corresponding one of the first and second packings 1is
engaged with the two retainer plates at the opposite end
20 portions of the core bar and is provided with the pull tab
at one of the opposite end portions, so that the filter
eléments can be removed from and introduced into the first
and second sleeves, respectively, by holding the pull tab.
Accordingly, the first and second packings together with the
25 other components of the first and second filter elements can
be removed from and introduced into the above-described body

through the respective access openings which are opened by



constitute a body of the filter device. The body is-provided with access
-openi ngs through which the first and second packi ngs are renoved.
Further, the closure menber is renovably attached to each of the access
openings so as to fluid-tightly close tghe .access openings. According to the
present filter device, therefore, for replacing the clogged 5 first and
second packings, it is not necessary to carry out tine-consun ng operations
such as disassenbling of the filter device into the conponent parts and an
reassenbl i-Bfodfinighethal t 81b8uPet NBefif¥tse. Fidnt Rendr eaidsd | Idpnidfyd ce,
t he access openings are easily opened and closed, by sinply 1 renovi ng
the caps {iehoulte d amesds ey aofeasingen ngsolndriies At thehiregiotad caphs to
the respective access openings, so that the first and second packi ngs are
easi |y expaterdductiion eft eatheorfifsir tamd , seeohdopatkéngsr £romndnse dart
~filter elements is constituted such that the two retainer plates 15 are
di sposed the hddy, awheh| ytheopacsess opetsingsf aréecopenyesgamdbeg made of
the first and second packi ngs, and such that the core bar axially passing
t he c8nt ewithoute usinkspohaPhy Wherebyt iaef | ¥yeplacrmertonf Shekifigst s
engaged with the two retainer plates at  the opposite end 20 . portions of
the core BBR SfgonE PAGKiNgF Wam benaads mars, easidye &gt RE-Suibdhan end
portions, ,so. that the filter. el eqents can be renoved from and i ntroduced
into the P &hey PrVensierale de¥dCe espectively, by hol ding the pul |l tab.
Accordingly, the first and second packi ngs together with the 25 ot her
conponents of the first and second filter el enments can

INDUSTRIAL APPLICABILITY

10 ‘As is apparent from the foregoing explanation, the
present invention relates to.a filter device for compressed
air which has filter means having suitable packings
accommodatéd in respective sleeves, and advantageously
provides such a filter device wherein the suitable packings

15 can be easily and quickly replaced.

20

25



be rempoved from and introduced into the above-described body through the

* respective access openi ngs which are opened by - 54 - renoving the

cl osure nenbers fromthe access openings, without a necessity of using a
tool. Thus, the renoval and introductimg of the first and second packi ngs
fromand into the body, when the access openings are open, can be made 5

W t hout using a tool, whereby the replacenent of the first and second

packi ngs can be nade nore easily and quickly than in the conventi onal

devi ce. | NDUSTRI AL APPLI CABI LI TY 10 CLAIMS As is apparent fromthe

f oregoi ng expl anation, the present invention relates to a filter device for
conpressed air which has filter means having suitabl e packi ngs acconmpdat ed
in respective sleeves, and advantageously provides such a filter devi ce
wherein tlhe sAt &bleepackevipe 15or ceompressed| yaknd docdkdingepficst. 20
25 - 55 - CLAIMS 1. A filter device f or conpressed air, including
first filkidrteracansmhayingfar firghc Paskinge aaasumasatied drfiasfizskeve

t hereof, second filter_neans haV|n% a second packi ng
sleeve thereof, second filter means having a second packlng

accommodated in a second_sleeve thereof, an inlet passage
portion defining an inlet passage which connects an exterior
of said filter device and said first sleeve to introduce
said compressed air from said exterior into said first
filter means, a guide _bassage portion deflnlng' a guide
passage which connects said first sleeve and said second
sleeve to guide said compressed air from said first filter
means into said second filter means, and an outlet passage
portion defining an outlet passage which ' connects - said
second sleeve and said exterior to feed said compressed air
out of saia second filter'.means to said exterior, said
compressed air which has been introduced through said inlet
passage pdrtion being introduced through said first filter
means into said guide passage portioh, whereby vapor or
liquid@ particles contained in said compressed air are
condensed or coalesced to be separated from said compressed
air, said compressed air from which said wvapor or 1liquid
particles have been separated being further introduced
through said guide passage portion into said second filter
means, whereby said 1liquid particles remaining in- séid
compresséd air are removed, said filter device being

characterized in that:

* C L M §° %



acconmpdated in a second sl eeve thereof, an inlet passage portion defining
*an inlet passage which connects an exterior of said filter device and said
first sleeve to introduce said conpressed air fromsaid exterior into said
first filter nmeans, a gui de passage gpr%iqn defining a guide passage which
connects said first sleeve and said second sl eeve to guide said conpressed
air fromsaid first filter nmeans into said second filter means, and an

outl et passage portion defining an outlet passage which connects said

second sl eeve and S@aq_deé_ti?sitorar{d) g&&h&gﬁ%&@@; e§§§d_ ihﬁ.e‘&u?%ass%égn

second filter neans to said exterior, said conpressed air whic

i ntroducegolfionghsadigd il MASFRAS POFtioN 2RENEaial batdetd gdysuyd said
first filter nmeans into said guide passage portion, whereby vapor or liquid

parti cl espe@itiannesré N £oHM@AC 0HP! @S SEPnEhét BE € reyidgnsedtegradeyesgah to be
separated from said conpressed air, said conpressed air fromwhich said
vapor or kiaghi dophet) clss havetbearonspitated debodyl uof hegaidt Fiditear

t hrough sai d gui de passage portion into said second filter neans, whereby
sai d |i quddvpeet,i clseddr eiveidy nipeiimgs apaortidedes sidni acmess empendngsi d
filter device being characterized in that: - 56 - said first and second
sl eeves, throughl ethichssgddpofirsh, and osgoend Raskidwsporreorremaveshi d
outl et passage portion are formed of a synthetic resin, integrally with-
each ot hefrofosadd: £idden ideNicer IRASA L sER#f pPFepsS openings being

provided with a closure member which is removably attached
td each of said access openings so as to fluid-tightly close
said access openings; |
| said firét sleeve includes a communication portion
‘which communicates with said inlet passége portion and which
is large enough to permit said first packing accommodated in
said first sleeve Eo be removed therethrough, while said
second sleeve includes a communication portion which
communicates with said 6ut1et passage portion and which is
large enough to permit said second packing accommodated in
said second sleeve to be removed therethrough, said access
openings being formed in said inlet and outlet passage
portions so that said first and second packings can be
removed through said access openings from said first and
second sleeves, respectively; and |
each one of said first and second packings
cooperates with two retainer plates and a core bar to
constitute a correspohding one of first and second filter
elements, said two retainer plates each having a pluraliﬁy

of through~holes formed therethrough ~being disposed on
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devi ce,. sai d body being provided with access openings through which said
first and second packings are renmoved fromsaid filter device, each of said
access openi ngs being provided with a closure nmenber which i-'s renovably
attached to each of said access openings;so as to fluid-tightly close said
access openings; said first sleeve includes a comunication portion which
comuni cates with said inlet passage portion and which is |arge enough to
permt said first packing accormmodated in said first sleeve to be renoved

t her et hr oughia WY | 8ppake teeconds SlcFevaali BC| ¢iefe SpERdTRG Gfd 0BEPOSE1AN

whi ch communi cates wth said outlet passage portion and which is |arge
enough t o fiafgt tandi Gexirdpackknog, acaddodeted bar sextendingd izl eane to
be renmpoved therethrough, said access openings being forned in said inlet
and out | etagiadls alierguiriownst ssai@atosnedpbndingamhes edormhighdkirsts aad be
renoved t hrough said access openings fromsaid first and second sl eeves,

r espect i vaeegomhdpackingsectof pasisd & icentandofesaid moiiesporndiogg:reanes
with two retainer plates and a core bar to constitute a correspondi ng one
of first &fl sadshd fimster agidenspcondsapackibgset Guslr phatessabk@h Qi ng a
plurality of through-holes fornmed therethrough being di sposed on .- 57 '
axially oﬁﬁiﬁ%ﬂ?ﬁﬂﬁﬁﬁ¥ﬁsS%P@a%%rﬁééﬁoﬁGFﬁgb%ﬁéQﬁ é%ﬁ??é#*%ﬁ APBoS:EBnd
ngrgggghdgﬁggdﬁgr§?9§;Fg§%? d'ﬂg%ﬁi rbg%é aglggghbogf@;fﬁgéjwith a

pull tab at one of said opposite ends of said core bar, so
that said first and second packings are introduced into and

removed from said first and second sleeves, respectively.

2. A filter device for compressed air according to claim
"1, wherein said first packing of said first filter means is
a metallic fiber aggregaﬁion which is formed by aggregating
a large number of short or 1ong'fibers made of a metallic
material, and wherein said first filter element is formed by
fixedly winding said metallic fiber aggregation on said core

bar.

3. A filter device for compressed air according to claim 1
or 2, wherein said, second packing of said second filter
means is a belt-like fabric mesh formed of cotton fibers,
and wherein said second filter element is formed by fixedly

winding said belt-like fabric mesh on said core bar.

.



second'packlngs t'o pass a center of said corresponding one of said first
-and, sécond packings such that said two retainer plates engage said core bar
at respectlve opposite ends of said core bar, said core bar being provided
with a pull tab at one of said oppositggends of said core bar, so that said
first and second packings are introduced into and renoved fromsaid first
and second sl eeves, respectively. 2. A filter device for conpressed air
according to claiml1, wherein said first packing of said first filter nmeans
is a nmetadlic Ai beltegodegdeeoforhcepresiednedrbicasgatdgt toyatyl anae
nunber of short or long fibers nade of a netallic material, and wherein

sai d firsoffeclatmselleBpnvhesefinr maddbpbddwdd yEormekd nof sai dramsphireatf i ber
aggregation on said core bar. 3. A filter device for conpressed air

accor di ngsyothébim tesing, ashar singlei unitcond packi ng of said second
filter means is a belt-like fabric nmesh forned of cotton fibers, and
wherein said second filter elenent is forned by fixedly wi nding said

belt-1ike fabrlc nmesh on said core bar. A filter device for
conpressed ai r a@éEFGFn@eYb°§n§°6nGOBPIGFEPﬁsa}rBacﬁﬁﬁﬂépﬁ §8|§n30993|s

f ormed of t anpsparent synthetic r. le unit. 5, filter
devi ce fd? % +@§3é62 W%ﬁEEGPdﬁﬁd IlﬂﬁP %ﬁeﬁ?& §t4leﬂﬁ5repﬁ sai d

I nb l d d f d
Cosal d rLe4, REPVHARRe St BOTEHeN nEPEERaF def"‘ptga""sg%‘)éﬁéa?%aei oFSFedner |”
said closgf & JEDES bSrBhhIRBCLARARChdla UL G APEY! "ERa saia

. closure member is attached to each of said access opénings
such that said retainer plates are.pfessed by said at least

one leg of said closure member, whereby said retainer plates

are prevented from moving upwardly.

6. A filter device for compressed air according to any one
of claims 1-5, wherein said pull tab includes a rihg-which
is attached to one of said opposite ends of said core bar
such that said ring passes through a through-hole formed
through said core bar at said one of said opposite ends, and
wherein said ring prevents séid retainer plates from moviné
relative to said core bar which passes through center holes

of said retainer plates.

7. A filter device for compresséd air according to any one
of claims 1-6, wherein said core bar includes a U-shaped
portion which is elasticallj( deformable, at the other of
said opposite ends remote from said pull tab, said U-shaped

portion having an engaging portion formed on outer side face

A




such that said retainer plates are pressed by said at | east one leg of said
" clesure nenber, whereby said retainer plates are prevented from novi ng
upwardly. 6. A filter device for conpressed air according to any one of
claims 1-5, wherein said pull tab inclggles a ring which is attached to one
of said opposite ends of said core bar such that said ring passes through a
t hrough-hol e fornmed through said core bar at said one of said opposite
ends, and wherein said ring prevents said retainer plates from noving

rel ati vethereaifd ande passihgclsdiasserddarouableant g¢ hed £5 Cd’[et%?ir%r
retainer plates. 7. Afilter device for conpressed air according to any one
of clai nplatés sweheithatnishidrendagingchogeson bnghgped DYdrPhatirh is
el astically deformable, at the other of said opposite ends renote from said
pul |t abpoziienUahapeildpcenter Havlaey whezredyyiswidoretafnéer Pchiqss out er
side face - 59 - thereof and passing said center holes of said retainer
pl at es sBER Prgvenked dxgagmeyipgr redatdvgadws saige doresar . porti on of said
center hole, whereby said retainer plates are prevented from novi ng
relative to said core bar. '
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