SPECI FI CATI ON " FLOAT VALVE APPARATUS AND | TS CLEANI NG METHOD' 5 Technica
Field [0001] The present invention relates to a float val ve apparatus for
use as e.g. a steamtrap for dischargi ng condensed water froma steam
systemor an air trap for discharging condensed water from conpressed air
system 10 More particularly, the invention relates to a float val ve
apparatus including a valve chanber for receiving gas and |iquid through
an inlet pipe, a discharge path comunicating with a di scharge pipe, a
val ve chanber defining and forn SPBCIEHEATION: val ve chanber and the

di scharge path, a valve opening for opening the discharge path to the

val ve chanber, opening/closing nmeans for 15 opening/cl osing the val ve
openi ng i fFASAT VALVE APPARATHHY AND TTSfCIREANSNG METRHOD™ | oating in an
anmount of liquid received in the valve chanber, and a foreign object
removi ng nenber for renoving a foreign object in the discharge path in
assod at i Sfechnidal Hrelddvanci ng novenent of the foreign object renpving
menber toward the val ve opening in the discharge path, said foreign object
20 rennvi&g nmber being novable to advang&é;et act in the_discharge path
in respori880tlo Bhe erssent inyantiprekiestea dogtaalvg srraades fas use R a8d 2Ar t

25 [0002] Yi4A thd}h fordiRPapEinklcBAleNRIWPatRP Bdheh USearh @Fsteff 104 girtga s and
liquid H}igothe.valvggrcl:%%gnber t.hrough the inlet pipe, of the liquid and
t

the gas, tdHeehargmgson |RRer Ry COmpressed & REHRt he val ve chanber

t hlr aph the di EM@IEQ@a?ﬁ@Lﬂaﬂiiynlthé$$mmierﬂemm tgpgnﬂa?i q#aﬂ)ﬁ rEngtBJrailtdse

val ve openi the.o i ng/ cl.osi ng. .means. . S e
appar at Es I a V?Y%Eg?lﬁﬂe’étg?reﬁ%og}%ﬁaﬁgmﬁg]ﬁ%%ﬁ é%rﬁg%’h r?ﬁlv]enggt% Bﬁ)%a\rédl y
in the di shivdrgge path comnaunicatieg whth e disehargg wipeas vabve chamber defimingi gn
O el o 1D BRLIL vall RSl 90 OB ARLRARIPHANY o FRVDShehine
novabl e r earwar an operatiron fromithe outside of° the valve caSe, "thus
faci | i t at ifoyopetingethgrdisthiazee nashuoithg e shawhenmening/dogingrmeppoar
becorgs 3%8\3%2@?%? Gyl Eﬁn%gghﬁ digehaicgewht B bibveBRntos seneft

di schargin Tiquid fro val ve chanber . [00041 Fig. 10 shows a
convent i ormaempen floatiag; lé‘na-%falflﬁ‘i‘%t ol bavest reeguad %Ité% Vag‘i?péﬁ gr,(%rgﬁa
Pat ent DogyyRih objdee reMibving hiunﬁbérhﬁ,rw@hym@wmﬁgﬁ,ot?&mm tlee discharge
i ncorporated a float. t.ype .vgl ve an}’j as an e arp%hefo .t he oepgnl ng/cl 0si ng
means. path 1n association with an advancing movement o ¢ foreign object removing
member toward the valve opening in the discharge path, said foreign object
20 removing member being movable to advance/retract in the discharge path in

response to an operation from outside said valve case.

Background Art

25 [0002] With this type of float valve apparatus, for introducing gas and liquid
into the valve chamber through the inlet pipe, of the liquid and the gas, the liquid
is selectively discharged from the valve chamber through the discharge path, in
association with opening/closing of the valve opening by the opening/closing
means.

30 [0003] This float valve apparatus includes a foreign object removing member
that moves forwardly in the discharge path toward the valve opening so as to
remove a foreign object in the discharge path. This foreign object removing
member is movable rearward by an operation from the outside of the valve case,
thus facilitating a foreign object removing operation when a foreign object becomes

35 stuck or adheres within the discharge path in the course of discharging of the
hquid from the valve chamber.



In operation, as this float valve body 7 is seated on or detached froma
val ve seat 5 form ng the valve opening 6a, in association wth novenents of
the float nenber as floating in the liquid introduced into the valve
chanmber 2, so that the valve body functions as a val ve opening
openi ng/ cl osing portion at its outer surface to close/open the valve
openi ng 6a. The foreign object renoving nenber 8 is inserted in sliding
contact to an insertion hole 5a formed in a wall portion of the 10 val ve
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a en.a,foreign .o e
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the re
by ot 1 nop o ing GTRHE BfleielWREL rEolcRid rﬁe@&mv%ﬁhefé"’%ﬁfbf@r eéénﬁ;ﬁj ect,
under t he resejving astion &f And, b@ﬁﬂe@s@ﬂ%ﬁpﬂﬁglrecﬁﬁmw%ﬂ frand

obj ect ' e3h o@@f‘?ﬁl valvdbdde @%néﬂ&%ﬁ%@ﬁ&%@ucb ?%g@ﬁﬂl sprnd 0@ retracted

p03|t|on S conventi onal cl eani ng nethod. for, renovi foreign
obj ect in @fmﬁ di Wathathis Hazth valvepgpparatipe urging, for ﬁ%sﬂ%’oUﬁ%ﬂl SIX/ t%ﬁdel
Publ i shed ;Sh@redtibrd @it lspriny PBs ¢hoSurdgRiobihit tomv@nAhg aReR bl @lierargedlide
sol VZ%d by rétr;\_{gg Ia1(:) g retracted position where the movement of the member is restricted
by the retraction stopper 8e. When an operator pushes the foreign object
removing member 3 further into the insertion hole 5a formed in the valve case 5
against the urging force of the compression coil spring 18, the foreign object
removing member 8 is moved forward or advanced in the discharge path 4 to
25 extend through the valve opening 6a..
[0006] When a foreign object gets stuck in the discharge path 4, the operator will
momentarily push the foreign object removing member 8 urged to the retracted
position by the compression coil spring 18. With this, the foreign object removing
member 8 is advanced to remove the foreign object in the discharge path 4. After
30 the removal of the foreign object, under the urging force of the compression coil
spring 18, the foreign object removing member 8 will be instantaneously returned
to the retracted position. This is the conventional cleaning method for removing
a foreign object in the discharge path 4.
Patent Document 1: Japanese Utility Model Published Sho. 49-36747
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[ 00071 However, the conventional float val ve apparatus and cl eani ng net hod
for 5 the float val ve apparatus as descri bed above have fol |l ow ng

probl enms. [00081 When a foreign object having a | arge adhesive force or a
foreign object having a large nmass is to be renoved fromthe discharge
path, a very large pushing force is required for advancing the foreign
obj ect renpbving nenber with a |arge advancing force. Further, if the
foreign object renoving nenmber is pushed 10 with such a | arge pushing
force, the foreign object renoving nenber may hit at a high speed the
openi ng/ cl osi.ng porti of, the val ve opening, so that this hitting inpact
can destrgyoblﬁ@'g?)bﬁ'sf%g‘/ f 8ns. [00091 When the foreign object
renovi ng nenber has its retracting novenent restricted by the retraction
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the foreign object removing member, this will cause inadvertent change in the
advancing posture of the foreign object removing member, whereby the foreign
object removing performance of the foreign object removing member is
deteriorated. - )

25 [0010] When a foreign object is stuck within or adheres to the discharge path,
due to this stuck foreign object, the discharge rate of the discharge path is reduced.
In this case, it is conceivable that a certain amount of liquid has accumulated
inside the valve chamber. And, with this accumulation of liquid inside the valve
chamber, the foreign object removing member will be advanced to remove the

30 stuck foreign object, then, the accumulated liquid inside the valve chamber will
flow through the cleared discharge path. Thus, this passing liquid can remove
any remaining foreign object in the discharge path. However, if the amount of
the accumulated liquid is too small, this is not very effective for removal of
remaining foreign object in the discharge path. Also, if the liquid accumulated in

35 the valve chamber passes little by little through the gap between the foreign object
removing member located at the advanced position and the valve opening, this



[0011] In view of the above, the principal object of the present invention
isto provide a float val ve apparatus and its cl eani ng net hod capabl e of
effectively overcom ng the above-described drawback, thus effectively
carrying out foreign 5 object renoving operation for the discharge path.
Means For Sol ving Problem [0012] The first characterizing feature of the
present invention relates to a float 10 valve apparatus. The float val ve
apparatus conprises: a valve chanber for receiving gas and liquid through

an inlet Blsgei no@e@écﬁ%ﬁ"ﬁ?ﬁﬁle%ﬁbv%ﬂmmm cating with a discharge pipe; a
val ve case defining and torm ng therein, Saii % val }43 chanber, and said 15
di schar ge QA In Wew i theerhavg thp pswsmal gbisst 9F dhe AEreiH BYERUPD 1S 1] §
val ve chagbgfide sOB6A ogiv@!t \et e and i{t@rc]}saﬂﬁﬁgfi Imgeéthbd?%a@gbﬁabﬂ effattirely
opening i associ ation w a..ngvene . er f . N an
amount of OVEI§OENE I%E%é‘i %‘H@?F@%Bd&?ﬂ%ﬁéﬁcﬁﬁ%gﬁ&tévﬁ fﬂ@%i’éﬁ% e j ect
rendyi Ny BBjEbeferhi®fing eperaitiog far floy disgiargbjpath. i n said discharge path in
association with an advanci ng novenent of the foreign object renoving
menber toward said val ve opening in said discharge path, said foreign

obj ect reMtimzForSdbeingiRrohlpmmovabl e t o advance/retract in said di scharge
path in response to an operation fromoutside said valve case; 25 wherein

sai d foreign object renoving nenber is caused to advance in _said j schar ge
path to péoekAat Fhedirdt okdractesiyang feptureof the mypsantinvention wlaten do afloat

opersat i on t i gn object renoving nmenber to a threaded portion
forr:r@é invgjsvgi#?’\?%%g case. [0013] According to the above characteri zing

construction, tHeedlgahrelva@rParaids CWPIEGti red for causing the foreign
obj ect renovi ng, RBRREh DA dRARERIViAg ERCand ligahbtigeuphatintapips

effectively obtaipned at a | ow speed, by the threading-in operation
t hereof . Thus, ﬁ@$£‘a5%%3?t@|@nflgu€+ i%ﬁ?%ﬁ ﬁ‘f’gf‘ﬁegh-speed hitting of

the foreign obj goialveems definmgbaid femeinzathengnt dedd vealvee chmemben gndregud
entering the valve. chanber against the val ve openi ng opening/cl osing
por thi%on. ﬁéﬁ?@é?ges%a%%’nch i nconveni ence as damage or br eakgaag of the
openi ng/ ¢l osi nganedvesopmeng for dphnirty said dischargeqpatbdn spisl valve gbgmber;

R B
association with a movement of a float member floating in an amount of liquid
received in said valve chamber; and

20 a foreign object removing member for removing a foreign object in said
discharge path in association with an advancing movement of the foreign object
removing member toward said valve opening in said discharge path, said foreign
object removing member being movable to advance/retract in said discharge path

, in response to an operation from outside said valve case;

25 wherein said foreign object removing member is caused to advance in said
discharge path to penetrate said valve opening, in response to a threading-in
operation of the foreign object removing member to a threaded portion formed in
said valve case.

[0013] According to the above characterizing construction, the advancing force

30 required for causing the foreign object removing member to advance n the
discharge patch can be effectively obtained at a low speed, by the threading-in
operation thereof. Thus, it is possible to effectively prevent high-speed hitting of
the foreign object removing member penetrating the valve opening and entering
the valve chamber against the valve opening opening/closing portion. Hence,

35 such inconvenience as damage or breakage of the opening/closing means due to
the hitting impact can be avoided effectively. Further, as the foreign object



force, a foreign object having a | arge adhesive force relative to the

di scharge path or a foreign object having a | arge wei ght can be renoved
effectively. Wth this, the inventive construction, though sinpler than

t he conventional construction, can 5 carry out the foreign object renoving
operation to the discharge path in an effective manner. [00141 Accordi ng
"to a second characterizing feature of the present invention, a valve seat
form ng said val ve opening is provided in said val ve chanber; and said

openi NG/ ¢l 5l BdfihE IR b Eudbl. (f ARMIRIRALL WiéxtsabdlyVRiye adpening | S
10 opened/rc osed I n assocl ation leth d&tlachljgg/se tl.neg of, S |%}float nenber
as Il oat iforge; i IPTeti ohIPRRWIRE A/ ATESAUNGRAY S, OVee EHBEYE 1 WEE PR e
seat. [ ?OlJe*éJa ﬁ&g@hdéuj&tlgmavﬁﬂg aaiéﬁg’e;?“@i@.il _ta@étm‘ﬁé Zfemlgv@dmﬁbmtumﬂ_' y.orWithithis,
openi ng/ cl psi.ng neans for,.o i ng/ cl osi ng t val ve epenin . he
const r uct ége &%V%Iﬁ@eﬁﬁﬁrlécm&?gﬁg??é%?' °t ﬁ%ﬁnﬁ‘r‘? OPXFRA %ﬁgﬂgsr{%&l&%&’ can
openegl/ cl gl but tthe fudigh shjedtasemofinkheperbtibh omt the misharghipsth in an
openi ng/ cl @si ng neans_cl oses the val ve opening in the manner that the
TREYy

outer surf TAREY| oating menber is pressed against the valve  seat by
a rel ati vdogl4malAcchaling ts acsecasd charastemting deatuire of theprererbspvegtiopha
buoyant force acti LAe r 16h QLRI vAI9E CRASIMELhd S84
seal i ng BT %e_l elagrg'o he vg{d\)’g%&%em g,Prg;;E'l%gh g’egr‘ée ,ofc spoot hness s
required fopenirgicloding uneans gomapssedfan RITARZ RS He Hindr saifh ¥plveoPRENINE S

abovfy dest ?bﬂ@@cﬂ@é@% afoBMeRh VgtieT deRadhiaghefned dTysdieflbat hember as
characterizing construction can b %'(‘:jhl ve% %%cu%@:]l% ef%‘?zct i vel y.
[00161 Acdlnetinggniisuid reteriedcREpitYRIVP ZAAEEH BEMENEOTC BHE- pr esent
Irgzlgtnglblog’[g?/%s];ieg&bfzkgn hnﬂ3 gfjei %m‘%né eF??ilZgh?\g mﬁ%ﬁ?l Aé(r:tg;e I.ng go/ﬂ:ls‘t.}mgabove
char act er B¢ &fngﬁer%gff;]gﬁ’;ngb&er Hf’g{%i ?Fbe’%iﬂ%.ca%e edF?@St]é‘ﬁ(%e(gfast F]]%e P %]Eﬁlegn

obj ect renpuiRgctiBiiRat the balvbepehimmnil operied/clasedriat thenputer swigpesditbee to
appl to the foreign .ect in t di.s e h r for
re | i rﬁoé%dﬁnregﬁ{egon ?foé’regmg@g%’%ﬁt ﬁ%%‘%gv%ﬁ%sngh%ﬁ%ﬁ(fog{r&l&%lfg %8 t%’}%e
forei gn ohhenter grapthe guterrdneface of thefloatang neanberie ipgessen jagainst #hpvalvef or

the dischar p ' [ f ' er.
100181 Accardng: ro b P, Aol fudk as, theRoRHe ?S?ﬁ?ﬁ%ﬁﬁf@?%é?;ﬁrﬂﬁt

i nvent i on,buoyhat dpparasting ¢ thedloag gnempses Thereiory WEASWHL Y #aNG8said
foreign Oquggi%iﬁmr . Qﬂﬁ%ﬂéﬂné, WVigh FabkbeVaH MBoctRABEN G rétuitdd0i?lthe
Accordi ng ‘to the above characteri zing cqoustructian, th the.gui din
mean2) t houter srgfecenplethe figatymeghinbethes r‘f)e%Eea e'tdﬁs‘ﬂé}%git he
val ve preventive effect achieved by the first characterizing construction can be achieved
particularly effectively.
[0016] According to a third characterizing construction of the present invention,
a leading end of said foreign object removing member is rotatable by said
25 threading-in operation.
[0017]  According to the above characterizing construction, by rotating the
leading end of the fdreign object removing member with the threading-in
operation, it is possible to apply, to the foreign object in the discharge path, an
external force for removal in a direction different from the advancing direction of
30 the foreign object removing member. Therefore, the foreign object removal for the
discharge patch can be carried out in an even more effective manner.
[0018] According to a fourth characterizing construction of the present invention,
the apparatus further comprises guiding means for guiding said foreign object
removing member toward said valve opening.
35 [0019] According to the above characterizing construction, with the guding
means, the foreign object removing member can be caused to penetrate the valve



5 opening in a reliable and easy manner. Thus, the foreign object renoval
for the discharge patch can be carried out in an even nore effective
manner. [00201 According to a fifth characterizing construction of the
present invention, when said foreign object renoving nenber is |ocated at
a predetermned retracted 5 position, an effective discharge path between
an outer peripheral face of said foreign object renoving nenber and an

i nner peripheral face of said discharge path has a path cross sectional
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say, if ttﬁ’é%ba{f%ﬁ prisheanhercasrial out Bha pVehE e FERFHNPINANE har ge 10 path is

great er t f[@mcs]he RPEFding €o arﬂah @Baidt@eﬁﬂhg%oﬁ@lﬁﬂttﬁtm of thei ;sremanbémarp
ensure ehmam md| sctg e rate avai,l abl

t.h .t he va n| n
Furt her , [MYhethgai SPPHE BERLER i oAl b BB Blfited ¢ han
the @ afTEtpfééltﬁfn tdfte effadtive dizpkatgegpatl betweras anbcblﬂ:er Q)eplpéremdx fm:awff smidi gn

bj ect | th d t f |

i Schar go et Spsek dempyEnepblr andt g §RYCpPREI 03 HOCTE SRUCARARAES
of the qumh ﬂ:ﬂﬁlﬁl padh dross sdotiordlf menithet o srehterghangheapefiooe 2teapbgaids,
accor di ng n?xg PN HA gﬁétcélkc?f'sfdsn %ﬁélaﬁltairﬂhéld} ERNTrLhl VA0 ?Tpeé’x\fgh%e the

constructl provision o foreign o ect r enovi_ng for
renovi ng .3[0@2)1 el'ﬂnatdbj tecaayf ilothet n«‘ethdi:@@ﬁ&ﬁ@@%tﬂﬁea iof the eﬁég%‘i’eoﬂ@dﬁﬂgénsur e

20 f ly,
20 Ohg:pﬁgﬁ%%gé%b gﬁ&ﬁg% EPturk B AbsgRAT A6 rﬁn h@%ﬁassim(@ud@m% y

ara ter|2|n COﬂSé ‘ﬁ’ﬁ g, nt a us to
arrange t f{be vapya petisehpr ehargp gaihaver tg‘ﬁt % 81"16‘“51‘3 c Hﬁ@‘r‘? the T g
I f\ adv?nt %&%H'#idﬂ%i; &fefe%bﬂw@?_fst@ﬁﬁ‘g@'pa(ﬁﬁ 1.=_f£ Qﬁ@ﬂgﬂ“{m mtdﬁaxﬁl@mt the salxrte P| t
characterizing constructjon o sen ion.relates to,a oa
val ve app&PSERg; 1t lﬁﬁé’OF'“Flgié’t to\RrEYRR aadg'af’ﬁ?lg? Obb‘%ﬁ%%%tha&‘%@%%ﬁg f or
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hwhcgéﬁég@%@& ‘grﬁg‘ihar ﬁ]&ngaq%gﬁhe % %?%eg %g%h!é' %B’ge openi ng for

openi ng sqmadhdl scharge path to said val ve chanber openi ng/ cl osi ng neans

for Ope“i ﬁ#]os*r ?@' Qcc}ﬂ?dl}ﬂgm S O;&%ob@deéﬂ%ﬁ%ﬂ' A2 gte:ﬂnztxﬁlga%omﬁm of a

fl oat ne | oa in an a recej ve id valve
chanber; azvidle the constructlon adopts provision of the foreign object removing member for - -

removing a foreign object from the discharge path, it is possible to ensure
20 sufficient discharge rate for the discharge path.

[0023] Incidentally, in embodying the above characterizing construction, it is

advantageous to arrange the valve opening and the discharge path along a

common axis. This is advantageous for effective removal of foreign object.

[0024] A sixth characterizing construction of the present invention relates to a

25 float valve apparatus.
The float valve apparatus comprises:
a valve chamber for receiving gas and liquid through an inlet pipe;
a discharge path communicating with a discharge pipe;
a valve case defining and forming therein said valve chamber and said
30 discharge path;
a valve opening for opening said discharge path to said valve chamber;
opening/closing means for opening/closing said valve opeming in
association with a movement of a float member floating in an amount of liquid
received in said valve chamber; and
35 a foreign object removing member for removing a foreign object in said
discharge path in association with an advancing movement of the foreign object



35 a foreign object renoving nmenber for renmoving a foreign object in said
di scharge path in association with an advanci ng novenent of the foreign
object 6 renoving nenber toward said val ve opening in said discharge path,
said foreign object renoving nenber being novable to advance/retract in.
said discharge path in response to an operation from outside said val ve
case; wherein the float val ve apparatus further conprises an advancenent 5
st opper for restricting an advanci ng novenent of said foreign object
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CharZ%Ct e I ZI r%g %\?orste%xrrngta{ ﬁ)relgn 0 ]gé%l v\\/rﬁlc?x Sas Egen removed and discharged into
the valve chamber in association with the advancing movement of the foreign
object removing member and/or a foreign object which adheres to the perimeter of
the valve opening inside the valve chamber can also be effectively removed and
discharged together with the accumulated liquid through the discharge path to the

25 discharge pipe. Therefore, such inconvenience as deterioration in the valve
performance due to adhesion of foreign object inside the valve chamber can also be
prevented effectively.

[0027] According to a seventh characterizing feature of the present invention,
said advancement stopper is configured to restrict the advancing movement of the

30 foreign object removing member while closing the valve opening or a portion
adjacent thereto.

[0028] According to the above characterizing construction, the valve opening or
its adjacent portion is closed, with the advancement stopper restricting advancing
movement of the foreign object removing member. Therefore, it is possible to

35 cause the lquid in the valve chamber to pass the discharge path at one time from
the maximally upstream side thereof, simultaneously with the retracting



its adjacent portion is closed, with the advancenent stopper restricting

advanci ng novenent of the foreign object renoving nenber. Therefore, it is
possible to 35 cause the liquid in the valve chanber to pass the discharge
path at one tine from the nmaxinmally upstream side thereof, sinultaneously
with the retracting 7 novenent after conpletion of the advanci ng novenent.
Wth this liquid passage, it is possible to renove, over the nmaximally

| arge area, any foreign object which could not be renoved by the advanci ng
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di schar ge pat h, Tasaiftbat onbkiegippasdirecompersesi ng menber bei ng novable to
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conpri ses a ret raisdhamgs pagpermmunicating with a discharge pipe; e
a valve case defining and forming therein said valve chamber and said

20 discharge path:

a valve opening for opening said discharge path to said valve chamber;

opening/closing means for opening/closing said valve opening in
association with a movement of a float member floating in an amount of hquid
received in said valve chamber; and _ '

25 a foreign object removing member for removing a foreign object in said
discharge path in association with an advancing movement of the foreign object
removing member toward said valve opening in said discharge path, said foreign
object removing member being movable to advance/retract in said discharge path
in response to an operation from outside said valve case;

30 wherein the float valve apparatus further comprises a retraction stopper
for restricting a retracting movement of said foreign object removing member
while closing a portion of the wall portion of the valve case penetrated by the
foreign object removing member.

[0032] When the retracting movement of the foreign object removing member is

35 restricted by the retraction stopper, liquid present inside the valve chamber will be
discharged through the discharge path into the discharge Vpipe. According to this



for restricting a retracting novenent of said foreign object renoving
menber while closing a portion of the wall portion of the valve case
penetrated by the foreign object renoving nmenber. [0032] Wen the
retracting novenent of the foreign object renmoving nenber is 35 restricted
by the retraction stopper, liquid present inside the valve chanber will be
di scharged through the discharge path into the discharge pipe. According to
this 8 characterizing construction, while the retraction stopper restricts
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‘menber toward saiefinireg sed dpaningg in m walve caps chiRlye cg@mbersgr geceiving gal :
and liquid through an inlet pipe and a discharge path communicating with a
20 discharge pipe;
forming a valve opening for opening said discharge path to said valve
chamber;
prowdmg opening/closing means for opening/closing said valve opening in
association with a movement of a float member floating in an amount of liquid
25 received in said valve chamber; and
providing a foreign object removing member for removing a foreign object
in said discharge path in association with an advancing movement of the foreign
object removing member toward said valve opening in said disqharge path, said
foreign object removing member being movable to advance/retract in said
30 discharge path in response to an operation from outside said valve case;
wherein the method comprises;
advancing said foreign object removing member to constrict or close said
discharge path;
allowing liquid to be received and reserved within the valve chamber by
35 keeping said foreign object removing member standby under the above condition;

and



forei gn object renoving menber being novable to advance/retract in said 30
di scharge path in response to an operation fromoutside said valve case;
wherein the nmethod conprises; advancing said foreign object renoving nenber
to constrict or close said discharge path; allowing liquid to be received
and reserved within the valve chamber by 35 keeping said foreign object
removi ng nenber. standby under the above condition; and 9 subsequently

ext endi ng or openlng said discharge path by retracting said foreign object
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- chamber, thus effectively avoiding such inconvenmience as deterioration in the

valve performance.
20
Best Mode of Embodying Invention

[0038] Figs. 14 show a free float type steam trap T configured to selectively
discharge condensed water (steam condensate) W from a steam system including
25 steam A (an example of gas) and the condensed water W (an example of liquid).
This steam trap T includes a valve chamber 2 receiving the steam A and the
condensed water W through an inlet pipe 1, and a discharge path 4
communicating the valve chamber 2 with a discharge pipe 8, the valve chamber 2
and the discharge path 4 being defined and formed in a valve case 5 made of
30 metal.
[0039] The discharge path 4 is open to the valve chamber 2 at a valve opening
6a. This valve opening 6a is formed at a center portion of a cylindrical valve seat
6 provided in the valve chamber 2. The valve chamber 2 accommodates therein a
float type valve body 7 made of metal as an example of “float member”. This float
35 type valve body 7 is afloat in the condensed water W to be movable to be detached
from or seated onto the valve seat 6, thereby to open/close the valve opening 6a.

10



comruni cating the val ve chanber 2 with a di scharge pipe 3, the valve
chanber 2 and the discharge path 4 being defined and fornmed in a val ve
case 5 made of 30 netal. [00391 The discharge path 4 is open to the valve
chanber 2 at a valve opening 6a. This valve opening 6a is forned at a
center portion of a cylindrical valve seat 6 provided in the val ve chanber
2. The val ve chanber 2 accommobdates therein a float type valve body 7 made
of netal as an exanple of "float nmenber'". This float 35 type val ve body 7
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Ej he ihnl et RbRBed gamt}] a 1dizv|§§ baf@ﬁqxﬂh@ewﬁbﬁllecdﬂﬂh@ qapeﬂlidngleﬁibe&'dal ?d_eiag in
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removing member 8 can be threaded.
[0043] The valve seat 6 is formed through a lower portion of a lower partitioning
wall 11a of the case lid member 11, with the valve opening 6a facing the side of the
valve chamber 2 and an axis of a cylindrical hole 4A being in alignment with a
25 common axis P of the threaded hole 10a for the foreign object removing member.
[0044] That is to say, the lower partitioning wall 11a forming the valve seat 6 as
a threaded portion therein and the upper partitioning wall 9c together partition
the inside of the valve case 5 between the valve chamber 2 communicating the
‘inlet pipe connecting opening 9a with the valve opening 6a and the discharge path
30 4 communicating the valve opening 6a with the discharge pipe connecting opening
9b.
[0045] Incidentally, numeral 13 denotes a strainer stretchedly attached to the
case main member 9 for preventing intrusion of a foreign object into the valve

n”) in whic

chamber 2.
35 [0046] The float valve body 7 is constructed as a hollow spherical body. When
this float valve body 7 is afloat in condensed water W inside the valve chamber2,

11



[0044] That is to say, the lower partitioning wall 1la form ng the val ve
seat 6 as a threaded portion therein and the upper partitioning wall 9c
together partition the inside of the valve case 5 between the val ve
chanmber 2 comunicating the inlet pipe connecting opening 9a with the
val ve opening 6a and the di scharge path 30 4 communi cating the val ve
opening 6a with the discharge pipe connecting opening 9b. [0045]
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Ac e endiofigttfer dischhege path 4. This cylindrical hole 4A includes a downstre
large-diameter hole portion 4a, a slightly upstream converged hole portion 4b
converged from the upstream end of the large diameter hole portion 4a toward the
upstream side and an upstream small diameter portion 4c extending from the
upstream end of the converged hole portiondb to the valve opening 6a.
25 [0049] The foreign object removing member 8 is configured such that in response
to its threading-in operation into the threaded hole 10a formed in the valve case 5,
the foreign object removing member 8 is advanced in the discharge path 4 to
eventually penetrate the valve opening 6a. To this end, at the leading end of the
foreign object removing member 8, there is formed a penetrating portion 8a in the
30 form of a small diameter cylindrical portion which penetrates the valve opening 6a
when the foreign object removing member 8 is advanced. Further, at an
intermediate portion of the foreign object removing member 8, there is formed a
threaded portion 8b having a thread for threaded engagement with the threaded
hole 10a of the cylindrical holder member 10. Moreover, at the rear end of the
35 foreign object removing member 6, there is formed an operation portion 8c
operable from outside the valve case 5 with an operation tool such as a driver, a
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upstream end of the converged hole portiondb to the val ve opening 6a. 25

[ 00491 The foreign object renoving nenber 8 is configured such that in
response to its threading-in operation into the threaded hole 10a forned
in the valve case 5, the foreign object renoving nmenber 8 is advanced in

t he discharge path 4 to eventually penetrate the valve opening 6a. To this
end, at the leading end of the foreign object renoving nenber 8, there is
formed a penetrating portion 8a in the 30 formof a small dianeter
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driver, torque wench, etc 4 t he t hreadi ng- %ﬂd%peratl Q t he
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portlon fornmed.rear of the penetrating portlon 8a. The advancerrent
sto r 842 %?Y]P%{l\égf)qﬁ p05|t|on shown in Fi 3, copes int
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menber 8 i ‘ncl u etracti o sto r. 8e restrlct
retracti ngnembelnﬁ mhem‘ thlﬁ@%b%ﬁ %1haébﬁ%F‘etﬁé%dltﬁélosﬁéhﬁ@m%orﬁﬂ}éﬂ%ﬁ{?%
menber 8 Q%gv%@ééeagt;%ﬁeﬁﬁt@d ‘Bg%h’éh@réigﬁtdb@étt%n:td?&lg\Mdmbﬂf 8t Hehigal ve

case 5 penet rat orei (:f Lenmovin £ Thi ‘%Sg'%f ¢
retridxti oﬁeﬁttaéﬁz%rst@@eir SS%éﬁwﬁ?liné’E’&e‘gfo £ feagg e ’anf’ U 1 }:}Fy of
It he t t gr e;’%—,ﬁﬁt@bdéﬁrﬁdtrﬁangﬁb A o@tﬁﬁtﬂiﬂ @his ﬂelmreﬁ:tmntstmparcﬂe svthepdemat&b at vbaenht
ocated at its retracted posifti own_ | s b O
contact witetracipd PpE ’PBhgli“g g;n%f B’c ﬁgmteﬁr]g%%e‘@gter% dfg%& \em}ﬁehignner
face of t hﬁrmie!raloédgeh@f theathzteadat @ofior? 004 603D uinar fa® @%ﬂ@a‘yaﬂvﬁftthet hi s

steamtraQ{a'l' é \a;'threadl ng-in operation into the threaded hole 10a
e

formed in case 5, it is possible to obtain_an_ advancing
20 [0052] That is to say, ‘with this steam trap T, by a threadmg in operation into the

threaded hole 10a formed in the valve case B, it is possible to obtain an advancing
force at a low speed in advancing the foreign object removing member 3 in the
discharge path 4.
[0053] Further, when the foreign object removing member 8 is located at the
25 advanced position, the converged hole portion 4b of the valve seat cylindrical wall
4A is closed by the advancement stopper 8d. Hence, after completion of the
advancing movement, it is possible to release an amount of condensed water W or
the like naturally accumulated inside the valve chamber 2 due to adhesion of a
foreign object S, from the maximally upstream side of the discharge path 4 to pass
30 at one time this discharge path 4.
[0054] Moreover, when the foreign object removing member 8 is located at the
retracted position, the wall portion of the valve case 5 penetrated by the foreign
object removing member 8 is closed by the retraction stopper 3e. Therefore, it is
possible to effectively prevent reverse inflow of the discharged condensed water W
35 into the portion penetrated by the foreign object removing member 8.
[0055] The outer diameter of the penetrating portion 8a is made slightly smaller
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force at a | ow speed in advancing the foreign object renoving nenber 8 in
the discharge path 4. [0053] Further, when the foreign object renoving
menber 8 is |located at the 25 advanced position, the converged hol e
portion 4b of the valve seat cylindrical wall 4A is closed by the
advancenent stopper 8d. Hence, after conpletion of the advancing novenent,
it is possible to rel ease an anount of condensed water Wor the like
natural ly accurnul ated i nside the val ve chanber 2 due to adhesion of a
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35 i nf o tRenpREtWRA ﬂl%nﬁ{r{e@tl%hﬂhérbhﬁ'aéeobﬁltﬁé\ s@tam@mametmvmg peetivar 46.
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portion 4ghekatvpeyidly/Ba sRabe efftdtiably pakhdiodwe idto tﬁérreaieé crapbeh2n t he

penct rat ed00) ey 4 AR Eare e ROERar Sy VBl EATeRat Upghaet It B

penet r at i RBe pospdctine Partien ofjthevalve dabt eylidrisat h mtandtadreomﬁen giameter

I f th b
e ol L A P oAbl AP A net b maphes shyaanuig o o
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t he respe tion o e val ve sg@%} @ﬁlll{agd“ gﬁ fhoI e 4&?de an outer
di anet er lﬂhﬂﬂﬂﬁﬂl bele %%@cﬁhﬁ/@lﬁ%rﬁe e BilgET b

menber 8. %E“S”'G.e tiBe tHtE drBdRbéitnal lasg @ffehb eﬁcﬁmldmﬂhasg@path) 1s

e enal e T i e
peri pher alofft%edﬁéhéﬂg@ pahei dhe.otlicephth evitthi of theredfoetive discharge pethp aItSh
the aper t (ARG T (P BRF VLB OBkt doh T wobve, Speio By TREAT,
- di schar ge maﬂgec}ném @ffecuvelypmmum thé dischatge wsfté of the disghargeapajbh pathe }1 i s
o 5t PO AT el e sy aning, oo, T
when20t he [006@ ginabdentadlyr éﬁb\thﬁgpm%%w%a wantagetdgetfectivee PreveRHet e
position. clogging of foreign object S in the discharge path 4, the relative size between the
inner diameter R1 of the respective portion of the valve seat cylindrical hole 4A
and the outer diameter R2 of the respective portion of the foreign object removing
member 8 should be set such that the minimal width W1 of the discharge path 4 is
25 as approximate as possible to the inner diameter of the valve opening 6a.
[0058] Numeral 15 denotes an annular seal member formed of elastic material
and interposed between the inner peripheral face of the cy]jndricall holder member
10 and the outer peripheral face of the foreign object removing member 8, at a rear
portion of the threaded hole 10a of the cylindrical holder member 10.
30 [0059] Numeral 16 denotes a pressing member for pressing the seal member 15
in response to a threading-in operation to the rear portion of the cylindrical holder
member 10. When this press member 16 presses the seal member 15, there is
retainéd a water-tight state between the cylindrical holder member 10 and the
foreign object removing member 8.
.35 [0060] Incidentally, in the instant embodiment, the foreign object removing
member 8 is formed integrally of metal material. Therefore, in response to a
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20 [0057] Incidentally, for the purpose of advantage of effective
prevention of clogging of foreign object Sin the discharge path 4, the
rel ative size between the inner diameter R of the respective portion of
the valve seat cylindrical hole 4A and the outer diameter R2 of the
respective portion of the foreign object renoving nenber 8 should be set
such that the mnimal wdth W of ‘the discharge path 4 is 25 as

appr oxi nat e as possible to the inner dianeter of the val ve openi ng 6a.
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Fig. 5|IIustrates ondi.tio n, val ve erf h
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use of the steamtra t.he forel obj ect renovi ng nenber 8 bein
| ocated a & %[e E@HOEAB@?Y?IX?I PEYRE %??i s, inside the val ve chanber 2g

t hergn has [p064inFase dsashuar an ignButhe operation portion Sc of the foreign object
removing member 8 is threaded-in (specifically, rotational operation about the axis
P) with an operation tool, thereby to advance the foreign object removing member
8 to the advanced position where the advancing movement is restricted by the
advancement stopper 8d, thus causing the penetrating portion 8a to penetrate the
25 valve opening 6a.
10065] In the course of the above, the adhered foreign object S at the valve
opening 6a is pushed out into the valve chamber 2 by the advancing penetrating
portion 8a. Further, by the penetrating portion 8a, a portion of the adhered
foreign object S present around the valve opening 6a too is removed ox peeled off to
30 fall into the valve chamber 2 together with the adhered foreign object S at the
valve opening 6a.
f0066] Next, at this advanced position, by setting the foreign object removing
member 8 to standby, the condensed water W is allowed to be further accumulated
to a water level indicated by a dotted chain line in Fig. 6, inside the valve chamber
35 2, with the discharge path 4 being closed by the advancement stopper 8d.
[0067] Lastly, the operation portion 8c of the foreign object removing member 81s
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condensed water W due to the adhesion of foreign object S to the valve
opening 6a and the perinmeter of the val ve opening 6a 20 [00641 First, as
shown in Fig. 6, the operation portion 8c of the foreign object renoving
nmenber 8 is threaded-in (specifically, rotational operation about the axis
P) with an operation tool, thereby to advance the foreign object renoving
menber 8 to the advanced position where the advancing novenent is
restricted by the advancenent stopper 8d, thus causing the penetrating

portion 8a to ate the 25 '
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condensed 4 pggfgi 101 Ld, i Nnside the valve chanber 2 is released to flow at
once into cfs harge path 4 through the valve opening 6a, so that this
fl ushed condensed water Wwi Il discharge the foreign 10 object S which was

not requgngﬂnth@fmnmb(ﬁﬁgn@g]lvancenent novenment of the foreign object

hto the valve dlerebon eiRpogHe s VAT NG EREREEYE™, he ' or el gn . ob) ect
{ﬁrmw Ing merber Iﬁ dngl fhepoidie ehshiodigentbilee tadSaadémentl: sfc@ppemeBéeamdm&h@r of

€ valve Zbadtio sgopper %e are provided as separate members. Instead, it is possible to

20 adapt the retraction stopper 8e to function also as the advancement stopper for

restricting advancement movement of the foreign object removing member 8 when

the foreign object removing member 8 has been advanced to the advanced position.

[0070] That is to say, as shown in Fig. 7 and Fig. 8 for instance, instead of

providjng the advancement stopper 8d, the retraction stopper 8e is formed of a

25 flange portion formed forwardly of the threaded portion 3b. With this retraction

stopper 8e in operation, at its retracted position shown in Fig. 7, the stopper 8e

comes into water-tight condition with the peripheral edge of the threaded hole 10a

in the wall inner face of the valve case 5. Further, with this retraction stopper 8e,

at its advanced position shown in Fig. 8, the retraction stopper 8e comes into

30 water-tight contact with the opening peripheral edge of the downstream
large-diameter portion 4a of the valve seat cylindrical hole 4A.

[0071] The specific shapes and the specific constructions of the advancement

stopper and the retraction stopper are not limited to those described in the

foregoing embodiment, but may vary in many ways. For instance, in the

35 foregoing embodiment, the advancement stopper 8d is configured such that the

stopper 8d closes the portion adjacent the valve opening 6a of the discharge path 4
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[0069] [ O her Enbodi nents] Next, other enbodinments will be described
respectively. In the foregoi ng enbodi nent, the advancenent stopper 8d and
the retraction stopper 8e are provided as separate nenbers. Instead, it is
possible to 20 adapt the retraction stopper 8e to function also as the
advancenment stopper for restricting advancenent novenent of the foreign

obj ect renovi ng nenber 8 when the foreign object renoving nenber 8 has
been advanced to the advanced position. [0070] That is to say, as shown in

Fig. 7 and_.Fi ce | ad
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20 may be configured not to be rotata le at all in response to ea g-in

operation.
[0074] As an improvement of the steam trap T shown in the foregoing
embodiment, it is possible e.g. to provide the valve case 5 with a protective
member for protecting the portion of the foreign object removing member 3 located
25 outside the valve case b against a shock.
[0075] Namely, as shown in Fig 9, for instance, a cylindrical protective cap 17
having an upper opening portion 17a and a lower opening portion 17b may be
arranged to be engaged over the outer peripheral face of the cylindrical holder
member 10. With this protective cap 17, when the foreign object removing
30 member 8 is located at the retracted position, the open face of the lower opening
17b is located rearwardly of the operation portion 8c of the foreign object removing
member 8. With this, it is possible to allow the operation on the operation portion
8¢ of the foreign object removing member 8 through the lower opening 17b of the
protective cap 17. Further, it is also possible to effectively avold application of a
35 shock (in particular, along the direction normal to the axis P direction) to the
portion of the foreign object removing member & located outside the valve case 5.
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path 4. 15 [0073] For instance, in the foregoing enbodinent, the
penetrating portion 8a of the foreign object renmoving nenber 8 is
configured to be rotatable about the axis P in response to a threading-in
operation. Instead, the penetrating portion 8a nmay be configured to be
rotatable along a direction other than being about the axis P, in response
to a threading-in operation. Further, the penetrating portion 8a 20 may be
configured not to be rotatable at all in response to a threading-in

operation 0074] . an | oV, nt,of t . '
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?)(; 1: Zt Eddlo Ls?lgibggai)sgte@et lhInstwi,tthershapetdfethé dloat galvedpasist 7 measo Vg EABEr 8
val,v o) 181 I e, ndvkial ' ;
effecti vel‘@ﬂ?\’/&u fgrr%&lé) 4 %afﬁ%%%lrlé?gsﬁﬂgl?% gg’t ng:)ea{rlr%t)l\F;‘il %pﬁgéfgﬂblg@%%étﬁeat o]
)
such shockpootios of:lts ontesrswefsice e epan, adastiekyectantanycbedy, #RE S088vanci ng

post ure of f ' k ' :
n[?f]z@ tl%reﬁisegfg]é EnfhSARNERY WD foat[RIVEBodT idefloatds the

{7155 possvbilensed wrtex Heinsitt i SECHIPBRG Srii5s]BEE DG b TV TENGEr 5
Lrgsgfﬁ'g : %ﬁgﬁééﬁ%ﬂ?ﬁ%ﬁ%ﬂﬂg’w&@@bnga@xhééﬂl’wmﬂ@fel #idé tisovgloe ahampet Be ’
b “the. cade heisearhpe R 1aibe 5o 6 ZeRTE: SRS TS o URGHASE cAfieBBL?' 70
maog? \5; : : \%idb%ﬁb)ﬂ%é ?El@glaﬂnlgld'e:is ljﬁeﬁaﬂliﬂa‘ssocidm{nfwi‘tbg@mg adrthe ¢iondensedt he
shape of tv[ﬁ%terﬂéggl ngjdea }Heoa v% ﬂﬁ%}g\b r(r);z %oﬁBér:?ﬁ'f/&cq{edsﬂ@ﬁethé Ralwagkatt 1€
20 Instead of this, alternative arrangement is possible such that when the float type
valve body 7 is afloat in the condensed water W inside the valve chamber 2, in
association with introduction of steam A inside the valve chamber 2 and
subsequent introduction of the steam A into the valve body, the valve body moves
up in the condensed water W to be seated upon a valve seat provided on an upper
25 side of the valve chamber 2 and in association with e.g. condensation of the steam
A introduced into the valve body, the valve body moves downward in the
condensed water W to be detached from the valve seat.
[0079] In the foregoing embodiment, the opening/closing means is configured
such that the valve opening is closed with the outer surface of the float member
30 (so-called free float type construction). Instead, the opening/closing means may
be configured such that the valve opening is closed with a member constructed as
a valve opening opening/closing member operably connected to the float member
via a link mechanism or the like (so-called lever float type construction).
[0080] The present invention is applicable to any float valve apparatus such as
35 various types of steam traps, air traps, etc., having a valve chamber for receiving
gas and liquid through an inlet pipe, a discharge path communicating with a
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ways, such as a hollow rectangul ar solid body, a partial spherical body
wi.th a portion of its outer surface being open, a partial rectangular
body, and so on. [0078] In the foregoing enbodi nent, when the float val ve
body 7 is afloat in the 15 condensed water Winside the val ve chanber 2,
the valve body 7 is lowered in association with |owering of the condensed
water | evel inside the valve chanber 2 to be seated on the valve seat 6
provi ded on the | ower side of the valve chanber 2 and also the val ve body

7is lifted in_association W .S f I
Fnss de 1t nESy AT EREn b P PRmsh Hefiotn il oo SRRAGHSAM VIR Cht®Ul
of this, antlesaidtlischarge patdeaevedve sppwogifbr epening sakh disghayee Pathriossid t ype

o Ve okl b ag B RS g Moo s e st

in association W th team A insi he val ve hq?ﬁ)er.dZ and
subsequentgssotiattaustiton mpvementsela foatimerben O@Hpgéntﬁia'yl{mﬂlﬁ’g A% hody

Movesy up r'ééé'{é&f jﬁ"é’é&l&%ﬁ@evﬁia%ﬁbéﬂ tehda Ieriad dbpep Rnvdling meatbeprfori ded
on an upper é ~side of the valve, chanper 2 and in associatjion w.th e.g.

® B
condensat reROTMNE & EOr6ieRRICK mr‘f’ﬁ%cf) R g RANARESHANRYAOTH TR al?ﬁg‘v%léqleg body
moves dowpN@esnddt $fithe RRAER BRI WBhRIINY henbiserdetact aid vaivet dpeniag ve

seat. [0079].1n the foregoing enbodi npent, the openin i DBA i

confi gure&mdsdﬁﬁi%%ﬁ Ha(lﬁgﬂ \?%ﬁl%v ISIF%]ngErECF JEHO W@h&{ ?%%ter gbzervftgce of
the float ageghed/retidt (incatdhilietatgepatt mrespppee toast eperation)from msteidd, t he
ope ing/clo§g9 nmeans may be configured such that the valve opening is

cl osed wi A 8% constructed as a val ve openi ng openi ng/ cl osi ng nmenber
operably connected to the float nenber via a |link nmechanismor the like

(so-call e%%i%xﬁgésc%%hotfmﬁygg%st ruction). [0080] The present invention is

appl i cabl e float va paratus_ such as. 35 various types ,of  steam
traps, ai 098HpdFimtB. a penstrigtionydeveola ot valvs apRaraiyg ﬁ?j:°¥§§§ t3rthe

&, pi pe, a discharge path conmunicating with a 18

liquid thr i
di schar ge pg?%éeiftqgv‘%/ﬂve chanber defi ni ngéand f.orm n%ét herﬁitﬁﬁsﬁ‘gﬁq val ve
[ d

charlfer  and sailligdi dchar GRsHRCHON Ve PE RGP PPTHORS, 8 vae
di schar ge pabbat sxehding/l ot pressiidnvems,ng/ cl osi ng neans for

TFoat menber 114t il GoaRgtAn BA Chararanilobettdd B PR, ple®
chanber, afgasafuereiadinpicetdie presmt ingemgoger for renoving a foreign o
the Torel gn obj AL Abndorta nilBe ipae lak 1TV Bee2, DL P o
di scttar ge pat h, [Big. d5F orei gapbiatey viemvilgtussimgern et ngf beallead valve
advance/ r ety a0k ol agliRY 8RR hflof, SsPonse to an operation from
[Fig. 6] an explanatory view illustrating a use of the float valve
apparatus according to the present invention,
[Fig. 71 a construction view of principal portions of a float valve
25 apparatus according to a further embodiment of the present invention,
[Fig. 8] a construction view of principal portions of a float valve
apparatus according to a further embodiment of the present invention,
[Fig. 91 a construction view of principal portions of a float valve
apparatus according to a further embodiment of the present invention, and
30 [Fig. 10] a construction view of a conventional float valve apparatus.

Description of Reference Marks
[0082]
A gas (steam)
35 W: liquid (condensed water)
S:  foreign object
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10 said valve case Brief Description of Drawings [0081] [Fig. 1] a
construction view of a float val ve apparatus according to the present
invention, 15 [Fig. 21 a construction view of principal portions of the
fl oat valve apparatus according to the present invention, [Fig. 31 a
construction view of principal portions of the float val ve apparatus
according to the present invention, [Fig. 41 a section taken along |ine
IV-1Vin Fig. 2, 20 [Fig. 51 an explanatory view illustrating a use of the
float valve apparat us a§cordi ng to the present invention, [Fig. 61 an
expl anatory vie Hlﬁs?P ting a use of the float val ve apparatus according
to the present theahve@hamfoﬁi”g 7] a construction view of principal
portions of a f oak; \éﬂé%% %_5 apparatus according to a further enbodi nent
of the present |nvent p[l 1g. 8] a construction view of principal
. portions of a fHoatdl ar atus according to a further enbodi nent of
t he Ry esent i nvggtl %: angﬂcoﬁvgﬁg@gtﬁdlétpbﬁibﬂ)l ew of principal portions
of a float val ve appara us according to a further enbodi ment of the
present inventi&n, WHYES®Y Fig. 101 a construction view of a conventi onal
float valve app@@&t vslve opesigiel ption of Reference Marks [0082] A gas
(steam 35 W [|i_qui glgcondensed water) S: foreign object 19 1: inlet pipe
2: val ve chanbef ¥2iv§is&gh, arge pipe 4 discharge path 5 4b: gui di ng neans
(conver ged hol e 7poflohpmemipr (fledtwelvabedda: val ve opening 6: val ve seat 7:

fl Oa{O member (1 Oatfor\é?g!nvo ch?(%ﬂnovmg member
8a: leading end (penetrating portion)
8d: advancement stopper
8e: retraction stopper
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10 8: foreign object renoving nmenber 8a: |eading end (penetrating portion)
8d: advancenent stopper 8e: retraction stopper 20 Cains 1. A float valve
apparatus conprising: a valve chanber for receiving gas and liquid through
an inlet pipe; 5 a discharge path communicating with a di scharge pipe; a
val ve case defining and form ng therein said val ve chanber and said

di scharge path; a val ve opening for opening said discharge path to said

val ve chanber; opening/closing neans for opening/closing said val ve
opening in 10 association with a nnv¢ﬂ§n{ of a float nmenber floating in an
anount of liquid received in said va Sharrber and a foreign object
renmovi ng nenber for renoving a forei gn object in said discharge path in

association with an aqy, A ]_Jigqﬂ rei gn object renoving
menber toward sgid vagfg&gpem ng-1 n salcg) c#sc % id.foreign 15

p
obj ect renovi ngarmﬂttretthambéngfommggés glé‘ﬂ“ﬁétaq esteHlHe di schar ge
path - in respongech%&ag Mgaqmgth{tﬁléjﬁs vapare case,; V\/nerel n

sai d §ore| gn objec IS cau o a va ce aid_di sgharge
path to penetragevalse @ae%lldﬂg%ﬁilda OTIPH"-Er ﬁL@%‘E’e

operati on gof. tcﬁ’%e f,Qﬁth gn obj ect rermw ng rrenber to a thr eaded port| on
formed in 8 d_val ve Ca?%}‘ . The . fléjg %‘val Ve par %ﬁ&%ﬁ)gi ng to
claim 1, wherei & “RIVRPRRNING doF0DEFINg chageq DR pFovi ded in
sai d val ve Cha”@ﬁénui@oﬂdméwﬁmfbﬂ/ obesingirlostam s smxdjmals@soaemng in
arrangenent that sai.d valve o [ S .2 d W|th
det athi ng/ASERHARR S @OV?IE% R‘E.%'b%?’ata e&ﬁ% q#{ng fﬁ ?quwa recel%lSl
sai d val veeediasht saiflvaivd chasabat; saflve seat. 3. The float val ve appar at us
according to clai Sahe 4 anrsignombiest Sald
removi ng nenmber 3 ggr?l(gp\g&iéﬁe&by sa?gﬁﬁpgggﬁng&?n go opfrggt ?]Sojn
float val vischppge antls inceseciition poth paiadvancmg yREeeBhBF the ﬁﬁ‘el%‘u?}?i?ﬁg
means for gyl ding saighS Qa8 Ra0PLEck JpeRY RUsIR Hheshatespath, sal diforeigne
openin
g 15 ¥ object removing member being movable to advance/retract in said discharge path
in response to an operation from outside said valve case;
wherein said foreign object removing member is caused to advance in said
discharge path to penetrate said valve opening, in response fo a threading-in
operation of the foreign object removing member to a threaded portion formed in

20 said valve case.

2. The float valve apparatus according to claim 1, wherein a valve
seat forming said valve opening is provided in said valve chamber; and said
opening/closing means comprises an arrangement that said valve opening is

25 opened/closed in association with detaching/seating of said float member as
floating in liquid received in said valve chamber, from/to said valve seat.

3. The float valve apparatus according to claim 1, wherein a leading

end of said foreign object removing member is rotatable by said threading-in
30 operation.

4. The float valve apparatus according to claim 1, further comprising
guiding means for guiding said foreign object removing member toward said valve
opening.

35
5. The float valve apparatus according to claim 1, wherein when said
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35 5. The float valve apparatus according to claim1l, wherein when said 21
foreign object renoving nenber is |ocated at a predeterm ned retracted
position, an effective discharge path between an outer peripheral face of
said foreign object renoving nenber and an i nner peripheral face of said
~di scharge path has a path cross sectional area that is greater than the
aperture area of said valve opening 5 and that also is smaller than the

di aneter of said valve opening. 6. A float val ve apparatus conprising: a

val ve chanbey faqr. receivin as,_and.liquid, thr n..J LR

di schar gel95gigR WRP%OXP??: 5‘9%13?% il lﬂ‘fagﬁ‘!rlu 2 g I%lﬂg%;r &fﬁé@ak%?@%&l?g%%n’
defini ng gAGtkenvd Achiasfeaathdmitaesna hneuttopdsphamnl favaiof saifi eeigngbigsht h; a
val ve openi ng for_opening,said _di . 3 hggdog by

openi ng/ cFFEP R FRENOF dt%lelﬂn%i’%ﬁgélg ﬁalqg%%q%f%é?\%&gég%{ﬁ%% n ﬁ)éth
associ at i croswistttienalmreadhat of glaaaﬂ:dzlo‘dlamglﬂ)épelﬁutﬁaﬂmﬁ’goﬁ spid Y alyroPRRNIBE
liquizd 15 r i - i DATRS! o hihd obj ect renovi ng
menbgr fo@ggﬁgﬁﬂ%g%&?&ﬁ%ﬁgﬁéﬁo jecgt I'n s%fis%im‘éiﬁg%%ggié%%path i n association
wi th an advanci ng novenent of the foreign object renoving nenber toward

sal d val ve opengng inA%ﬂa@inv%qﬁagm@%hlprmg foreign object renoving
menber bei ng novabl e to advgnce retract in jﬁi d &igSChﬁr e gth .20 in
response to an 8yeb®chemberdar seesiing gasppd hgmd thraugt a%hl&[e iPA¥'he f1 oat
val ve appar at us ;fligdhaegse sAMGOnB@SMRAtAGWaIth erdintharge ppmer for restricting

an advanci ng novenent of sajd. foreign objegt r.enmpvi Wailiec Gk osi ng
sai dMi scharge pafave ﬁgsﬁaeﬁ?ﬂélgf% Owigeﬁggg&"%?ﬁ%‘é%?r E?il Iriljs tohc a%%lm 6,
wher ei n sdigthapebseaibenent stopper is configured to restrict the advancing
movenent of the_ foreign.objpect r i ng. i LAghiheeMal ve
openi ng or a poft wop%w@%o&:@g%%%’%& §8 ng%;%e fqo%gtfdg%’freg appar at.us
~according to cl apenifig/clisenei mesasd fof oppenjngsissing  pafo WA nBPYERS| 41
configured to. ek ' ORERI REmibRy RSS! Al 49 Rmddt Miguid
advanci ngal Q_%#gn E’Eﬂ}ege%?{’&g%@% %Sﬁg appar at usrfurthgr conprises a %ui di ng
mearis f or reedividio ssad walverciagrbesbgedt rermoving member toward said val ve

opening. 35 a foreign object removing member for removing a foreign object in said
discharge path in association with an advancing movement of the foreign object
N removing member toward said valve opening in said discharge path, said foreign
object reﬁa.oving member being movable to advance/retract in said discharge path
20 in response to an operation from outside said valve case;
wherein the float valve apparatus further comprises an advancement
stopper for restricting an advancing movement of said foreign object removing

member while closing said discharge path.

25 7. The float valve apparatus according to claim 6, wherein said
advancement stopper is configured to restrict the advancing movement of the
foreign object removing member while closing the valve opening or a portion

adjacent thereto.

30 8. The float valve apparatus according to claim 6, wherein said
foreign object removing member is configured to penetrate said valve opening in
association with an advancing movement thereof, and the apparatus further
comprises a guiding means for guiding said foreign object removing member
toward said valve opening.

35 |
9. A float valve apparatus comprising:
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9. A float valve apparatus conprising: 22 a valve chanber for receiving
gas and liquid through an inlet pipe; a discharge path comunicating with
a di scharge pipe; a valve case defining and formng therein said val ve
chanber and said discharge path; 5 a valve opening for opening said

di scharge path to said val ve chanber; opening/closing nmeans for
openi ng/ cl osing said val ve opening in association with a novenent of a

fl oat nmenber floating in an amount of liquid received in said valve
chanber; and a for (Jacolal Jregb Pihr ei gn obj ect
in said 10 di s% e%ﬂaﬂﬁ#??é\r%ssoméf;gaon vvl"?lF"HI an gﬁ%ﬁ%?ﬁlgeng%nent of the
foreign object a ar@qpaﬁbmbénnubmﬁhnggﬁﬂ@avh&&@wﬁﬁﬁﬁﬁng in said discharge
path, said for%%l &E&&C&eﬁﬁﬂg%{wfdf%ﬂhgrtheﬁé]ﬂ%aﬁ@%weecﬁmwﬁa@aﬁd?t ract
in said di scharge pat in response to an operation from outside said val ve
case; whedischargespathoat val ve apparatus further conprises a retraction
stopger 15 for,kaRlld Hﬂ@fe@oﬁ%@%ﬁ&&sﬁﬁw}l%saﬂl\dﬂfr@)c}m;ghelobj ect

renovi ng nenber V\/mI cJ osing a pqrtion of e. vvaII ort an of the valve

case penetrat edOBRPIR élOS’fD(gr RS b ¥ t CREHDBR LG e e THEF Hat" val ve
appar at us 5 3&Rpitiinngithoa Ghedeméht vhefilkian samber ﬂﬁatmg rmcan amasing mfdigquid
functions al so as an van nt. stppper for restricting advancing
nmovenent B?CGE‘F?él’P&aé‘i&%VSE eﬁﬂfﬁ. ng member |ocated at a _predeternined

advanced posi ti arfosdigeobjdee rémo&m@nwlmplmrtforanmavng aefopeien ehsect aestidoved
appébl S a va ced %11%1' b %%koc%?mﬁjwmﬁ %%BQ&%Q%%&& & ﬁﬂeoﬁkelgﬁlo%?ect

at us, eps I ni ng formng, in a ve case,
a val ve clnembemgfmen:rbecmwanbsgdsv whapeningilg sext disgh aléﬁ‘*r’li’%ﬁﬂeﬁalé EPIgAd a

di schar ge  Bath, GRTIHRE AL hBOL Uk InBvallh 96 Babciobict 36 shill distithage pakh e

openi ng for openi n ge pat to sgid valve chanber; providing
openi ng/ clws¢spgnae @nﬂmrm@# 9ep saids 399%'-’19\/e opening in

associ ation wi tlﬁlrh%réiﬁvtﬁﬂeﬂﬁat(ifal@e Bi%g@tatﬂ@ fixehef bOapiivgs hretraction stippefl
liquid received I,n said val.ve chanber nd 3§0r8r ovidi a for elgnm l%&,ect

rem ng S ERStTieBRE 1 FEFRAIRS TROYRER Igh’ objedt? réinOving
while closing a portion of the wall portlon of the valve case penetrated by the

foreign object removing member.

10. The float valve apparatus according to claim 9, wherein said

20 retraction stopper functions also as an advancement stopper for restricting
advancing movement of the foreign object removing member located at a
predetermined advanced position after the foreign object removing member has

been moved to this advanced position.

25. 11, A method of cleaning a float valve apparatus, comprising the steps
of:
defining and forming, in a valve case, a valve chamber for receiving gas
and liquid through an inlet pipe and a discharge path communicating with a
discharge pipé; '
30 forming a valve opening for opening said discharge path to said valve
chamber;
providing opening/closing means for opening/closing said valve opening in
association with a movement of a float member floating in an amount of liquid
received in said valve chamber; and
35 providing a foreign object removing member for removing a foreign object
in said discharge path in association with an advancing movement of the foreign
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in said discharge path in association wth an advanci ng novenent of the
foreign 23 object renoving nenber toward said val ve opening in said

di scharge path, said foreign object renoving nenber being novable to
advance/retract in said discharge path in response to an operation from
out side said val ve case; wherein the nmethod further conprises; 5 advancing
said foreign object renoving nenber to constrict or close said discharge
path allowing liquid to be received and reserved mﬁthin t he val ve chanber

d f b abey
condl teleglnggeﬁﬁhe%ﬁ%églbrggﬁﬁg yaliradi nd| g oi gﬁ]itﬂng sal % %E% Eg%e teh by
retracti ngreg obﬁenteregnomhgenlem@mbﬁn@ e e tohadeppeareteact ol t

orehlc FEACE oW L7
liquid reger ﬁg_gge Ig'atthq}ai G otRe 15 BATREFatich H‘Bﬁz%ﬁt@ﬁle‘ﬂaﬁfhﬂ%%asﬁ@t h. 24

wherein the method further comprises;
5 advancing said foreign object removing member to constrict or close said
discharge path;
allowing liquid to be received and reserved within the valve chamber by
keeping said foreign object removing member standby under the above condition;
and '
10 . subsequently extending or opening said discharge path by retracting said
foreign object removing member, thereby to allow the Liquid reserved in the valve
chamber to pass the discharge path.
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