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SPECI FI CATI ON JO NT TECHNI CAL FI ELD The present
invention relates to a joint for connecting a pressure
sensor, a flared 5 copper pipe, and the like, to

anot her pi pi ng. BACKGROUND ART Menbers called joints

are often used to congpﬁﬁ&lgfce}?lgwﬁ sensors, flared

copper pipes, and th anot her piping and the
l'i ke. Incidentally, anongI®IND joints, a joint of
[ch. t onnection portion can be sealed by 10
TECI%@*%%@ nmet al gasket, such as a copper gasket is
WetThe KO i AERINGh REASADS jGikt for Eohrel; f& §
exarr% e, rlefer to Pat eﬁtﬁj%gjétohent e%u.&é’]%)ré@sr %Jngérb?g?rsed
coppenpipepmdsbalikd, itw ancebkexmpidieg.of such a joint. The joint 10

I Ses push rod 12, a main body 11, a steel ball
BAC@@%@E’A% 16, a copper gasket 13, and a copper
gg\ﬂ%ﬁéé balled.joidfs HEBREE 8dditd i(gﬂg@bt?r@s)sure]séns-g% iﬁi—é?lrbobg% pipes,

 conprises a contact part first passageway
and thg like4p @netherpiping ang hedikgeway Pc12. The contact part

tncidt S R XG0 SRR L Brdiin B pa spaled by

deforrpia ta ndelel daskesovh Bedlcopeh %a’@skétCiEl RN knbABahRd pPAbhs k@R in the
Furthernore, as is clear fromFI G 1(a), thrs contact

art (for gynapnde) refr to Bapent Docpment ded at  an end part of the

c . : ruyding side Xl in
¢ rcE Tt Bl St Ra Rt Ao PRBb IR RS that i1
The joint 10 gogipritdsa push id 1R asagevedy G alikel dall 5] disﬁﬁ@gl 16,5 ®pper
contact tapered part 12b is inclined toward the outer
gasketdl3, EORPRERIPE Rert f dvasrdepicked IBFHdi@e  side X2 of the

N N T g

passagawdy &ciZ ik eotthetgact 2alid prdfidod atoreread pur én genmieh rod

ongGGpIRLILA P A0 oL 8 R PO D) RS BET e,

part 131 gﬁrﬂgermfore, aPdleat GnSERE ﬁl&f}, tﬁ@%ﬁﬁttaﬁgﬁpe?%d fazﬂ?lfﬁai.sg:rovided at

body 11 which is discussed [ater, e tapere
an endrrarttof theptontashpart {22 en mpushtrag eradidprarsideZ{1 of the Ipash rod

o BB B W e o L
contact @ferkd p@il 125 & iABRRA b Rard tBEoute Gculnf@enddUsl 16:95kd the opposite

. Xg(r otruding side in the push rod |ongitudinal direction
side X3 of ttrash Bodimyetredieg kidp it the pesh roddengiadinel directine Xp Fstthermore,

eel ball 15 is,,urged toward the push
wihen § Bt o B 1 o€ Bl et ik eRess B el PR mr 20
depictedi i 6TGI UB) afcByredes Ridet@r &n sthia Mlelein MRGRsIAFHEKE BHBAded in a
force is apglled fromthe opposite side X2 of the push

push rech#o13e 8nagel SR 05thg andim bedie] lowhish iodiscusgnddpter; dhanethe tapered part
i . | !
120 o 8 Prtiod 18 BT Bl ok SRR B0 P 1)

I na Irectl

- - and FIGhKc))pinaglditnstihd endBaro bf the@ustumld 12a the opposite Bide A0S -the
'I;ﬂ& first . passageway Pc 11 is forned_al ong
push rod profry

& £igR AR e RS b dina (PestHan o e e 26l bal 1.
Furthermore, the push rod 12 and the steel ball 15 is urged toward the push rod protruding
side X1 in the push rod longitudinal direction X by a spring 16. Namely, when an external
force is applied from the opposite side X2 of the push rod protruding side in the push rod
longitudinal direction X, the push rod 12 is capable of moving along the push rod
longitudinal direction X toward the opposite side X2 of the push rod protruding side. The first
passageway Pcll is formed along the push rod longitudinal direction X. In addition, the
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second passageway Pcl2 is formed along a direction
per pendi cul ar to the push rod |ongitudinal direction
X. Furthernore, the first passageway Pc 11 and the
second passageway Pcl2 are in comrunication and form

' I A P Jhe. main _body, 1 onpri ses
seconf pLosh B T2 1 (P Ltk 0o TRl by PR3
longitiidinal direatich ¥. Betientote; tRSIrst fasdaBeWs Pcllh@d pktsdtcobpabsageway

i s.housed in the push rod storage space SPc so that
Pel2 qrp én eupnypicatipgy andiform afirstingtis®h P64 12 prot r udes

exter - r

3 0ahky FSBEERSR AR e S0 AOBERR r
and a sesonditresipatti Bet. iThe pwshidod 12Hehdised in the post fodpaiizeRphce SPc so

that th FEpBEh AL LRG!S mieh red 1 brRuS R ARG TALSY R Qimafre i push rod
storag8 §Hc@8Pc SRAGEtORherchitht gﬁﬁ{%ﬁq'Z it Etﬁh&ﬁ'e@, 1%11'111" cﬁ)ﬁ'ﬂ?ﬁﬂ%ﬁon with
14 ble o ther wth the fenale

i's 10 capa f screw ng toge
the firsthragsiti pggh Pe 1 ZPheohalt tlerept gt 4 s psevidal socthatrieatriongds thabuter

cirunf e S0Ekod 5P R B S5 ] el i
capablelofséteRaBIagaN@WviE! the FGANE SHreR RirNED $MNAL pRBQID Jendht &)Enecting

is to be connected, flows to t'he second transit pat
nut 20pdgng i pushtred longitufinglsdifestion XpoefertoifiGt Hb))s Beofhed that comes

L ' and_urged by the ri .15
Bowing AT 1R 5000 i Bhe Bine BELBh a0 aichiis febespaperted
flows foRe avdnd benses@ndct.ransit path Pc2. The spring 16 is
di sposed in the second transit path Pc2, the sane as

t helestteeb balh b9 fs disposedsingthepegerd trasitnadnPeandipeedhy thpepring
: [ 0 e.c [ ket
6. U8 Ao USSR s A RERDEL AT
Pc2. surface of the 20 contact part 12a on the opposite
side X2 of the push rod protruding side in the push
;g5 SPrH}gqu Warispaseddn b sccand ansiPathleZs thersaes s fha sieel ball 15,

and urB&ithe PRHYod 12904 H’{Eestc%l‘ﬁél} {9dg steﬁsrsé‘c?w_fi de X1 in

he push rod l'ongitudi nal direction he copper pipe
paflte coPparqapidt 2 ss dispdsed th the sprsk intpmbiedPeByandhé surface of the

on ted,to the | d of the main body. 11 by. a
contacf G EF2 i 8ot s e of e Pravies PErEicBhe SdRindBipish fod
longitudiie dird?ioR3 hndthelsiri@UFeld BHinttRd} 1€ of shRbPpdGuding side

not shown) by braising beforehand so that the

X1 in {ya pyshyreddgngitudinabdizespipr X. pi pi ng (not shown) to be
ted and the third transit path,Pc3 of. th
RSP B P Mt £ RS AR P23 s G e
lower émdl ¢TakeitfainCdy e bytdR]ddRN . HuMheasbrBaht Ioker@hd biBeicBh pipe

10 and the female thread part 22 of the pressure

part 17sis gemrecied g thetaoppermiping (ot shasvd diythaeising dptoreung ae that the

psse ) 0SB GRS o o B oS SRR RS s o

the copipes pipe @ait 12 asnigh dohemaii@@bnbal | 15 then begin to nove

agai nst the spring force of the spri ni? 16 toward. the
o%ﬁ%?%f%ita gcrgy tggethes dhgymale thisad pardi 4 afithe goist Hbandthe female

. . . o i ,

v 22Ul O A0l B Ol it

comes amad centhdtveith the maniapdred pirh2 Pof thefprdshere persior c@thedttig nut 20, and
, : i d st

the pus%%gggg Ialsl:(? %%’steaeflgéﬁ ié) 51%11 Ib%:/g’in ttct] fho?zéf aslghailgs? thessp(r)i;g oerc:eS gfa t(i:lg spring

16 toward the opposite side X2 of the push rod protruding side in the push rod longitudinal

. direction X. As a result, a passageway Pp of the pressure sensor connecting nut 20 and a first

transit path Pcl of the push rod 12 communicate; additionally, the push rod storage space SPc
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and the second transit path Pct al so communi cate
(refer to FIG 1(c)). Furthernore, as the screw ng

t oget her progresses, the copper gasket 13, which is
ef ormed by being conpressed by the surface of the

d
B R
screwitig I‘t@gﬁthe@ Iprc)grafrsds tieecoppirfgasieet 08, whieh Eﬁﬂdﬂoﬁ@d}bybblrlgrbohhﬁessed

push rod 5 rotrudln side Xl .in_ the push rod
by thefs sBHgta fdhe st Pt Popn she appasite si¢reXy aﬁths Puglewd nrpfauding side

{.aaft
o e S e A0 00 BELEEAO oy o) S PER
protru@ihgaidet®bkbinthe pss]nrred $epstodinabdiredon XQ ssald the @alabfﬂ:ween the contact

part 1 E\lLJPfélfdl ‘:‘q{%%%{g 1{1% gtﬁl?&rtﬁf‘eg%&%g fga{]j)glgﬁnt e d4p angl the Tt tapered

part 2 F8f{RE ?)I‘ésﬁ‘lﬁ'e RéHsorChnnb&tinddk bb ARy suﬁiﬂﬁeﬂ pﬁl:‘g ﬂhéreby sufficiently
capab In cooperation wth a flare cop er pipe 1 l(Jf)

Seallngﬁwmentapfrmirhma 240 thtepessuedsensorieb@eb{isg puick). connect i ng
icted.in E

30.d G.1
2 BeRions R B R R ot tnaimyon it b bosPet e
conne@R@aHifl 40 depisict iPBRID 1R Zoﬂiconh&‘%mﬁJ aQldtéd ddppbSpipO BN ﬁ@ﬁl@t‘é‘d in FIG.

to the fluid passageway of another copper piping
1{d) with gapthegopper RibiwE (ot shwem)s &nehermorg thdwsconktmansit pa 02 of the

dd
joint 15 EaEGe] R MEEPREEL RS oPilory bl A il snely® py
bra131rfgL theedme ap fethe RiROT R Ibras suftsehit@Qohieclibg AGVN tLaddMidh, to

egﬁenl ng HL of the flared copﬁer pi pe connecti ng nut
conne% ara@smeéalppﬁom the joinf 10. theiflened copncs pipgI30rdingerted in

adva.nc‘feI Lﬁfoeegl lg?I-iL ?1‘ th%: @lﬁﬁdl Cﬁ)g& é}%}?@&%e&i geﬁu? QO Qﬁ,’]cﬁjeé)?tttéwih FIG.

apere coppeéer pe conn
1(). Foutherddra Iahbtarghta(ﬂdaai pargBit bfths datedccopperfpligs 3 4nd, a dh %pered part

h g part 31 of the flared copper pipe 30 and_the
41 of the,fl afeg GaPREY p&srqonaqctlag nphE) RsAeld ‘:@d@ﬁy seqlgdyia FIG. 1(D), the
flared fROB5E6E i‘h@gla%ﬂtcogg Igf u}?‘et %{m(ﬂﬁe %ﬁ?@%érle&' ik 90b} %fﬁ?ﬁ@dec%pper

in this state r nore tlnlngvvl
pipe cmetﬂﬁgmMMewdsmrﬂﬁhghﬂ)hseakd ipdri¢ stdd, of the joint

and f th t 42 he fl . .
e reconiighe e Bocrias (grir be Tyl Bred sBang of e oint
10 andfd fefialdkas paRabag Ehe\’ﬂa&&i éd])%elf hipE @&uﬁ@t‘iﬁ%ﬁﬁ 49fthE 'a&ltact

flared coppeéer pipe 30, and hen t he pus

tapered past E2tefirst bﬂak¢s cpBtageyith theoﬂamd/para@hoﬁ@ts flated Qg)ppe;rr]gae 30 and

for f oward the a Ite side
wen b L6117 08 BPERITa 1S obPAs i ERa BT bt 108 Fullpring
16 towh Bk bpﬁd’sﬁt@ lsidé Kb frtRE phishroX profudthg $&dintthe ?JSBQ§($ RE@HaEYnal
Pf_of flared copper gpe 30 and a first transit

directignaKphAs paesull a passagsueh Pf o6 thedlaceshenpiernipe30 andia fits trpnsitrpath

R e e
transit phth PoQ faisol coghnivegeitd@efer @ TIG eI Surthditiot) Pk s@l%&*ﬁ% together

13, which is deforned hy being conpressed by t
progressgs.flag ePnper sasket 13oMhishils defprmabhby bring srmprsssed byéhesﬁuaféce of

e conf e 26 USO8 40 Ao 5D T o
longitudoety dﬁ:dctmn X trel the sixface ebf thieahaindiody 15 ol ehe plish ired produding side
X1 in PR s ReHeELATocHoR 1 5505 R 63D bifb el oyt et 122 and
the maﬁltﬁctd?qu ”Pﬁl%nerﬂnﬂret it t§1s~°sﬁa% ®he f%l%l‘éd ‘lbe if Fgf ﬁférﬂar&lco‘%eltﬁiﬁe 30is

| ared copper pipe 30 Is ressed
suﬂicmnﬂbf@mgi mgﬂrgosmgiy\b@wetm‘dle c:ontaaﬁhpdrabpm'e t2padt thd bt tapeoted

part 41 SO e S S Pk o B8 Rt v par
flared part 3
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3 1, the contact part 12a, and the flared copper pipe
connecting nut 40. <PATENT DOCUMENT 1> Japanese

Publ i shed Patent Application No. 2002-276866

DI SCLOSURE OF | NVENTI ON PROBLEMS SCOLVED BY THE

NVEN] I.ngi.dent al | when the angles P, y forned

31’th%7y |nch9r§z}1 Ell’g%gyilder@%ﬂ %@lpgeég{peg?mgfzﬁ?igﬁ#& t aper ed

<PATPHETBOCUMENT 0 Jih@ciy Ristdidhe] Bedétf Apphedtioatid. RgoNnur6 &
the flared copper pipe connecting nut 40 with the

or
DISCEQSURE OF BRYEN | direction X is smaller than an

BE TE mg%ﬁ iQRtion direction Scl of the
PRO m@%gg?r@g parfI 1 V\}

cont ac t he push rod
| oingidentedilnatheditheatglar, X foinheibyt ihelirations diegionb Sensf ¢f the nut

that, .as t screw ng together, progresses_10 to the,
tapereg paty 2l r“g %twe%mpscgggmtlag o2 i flidad copRer pipe
conneBIESRH UG wiNAOhu$HA0A %g{gluggipmir&ﬁonmggm 1&&% SPRRY o

pi pe connecti ng nut 40, orm and, in the
formed by en incbingticat ditegtion Sckof the ebmtactttapeFddGartl] Abayith fe@ush rod

oIS 5 o S B et R s

to the ?mmhae theddopbBezalk & 93 4§ 8cBRAGD theRBRE ! defihr EHﬁnecﬁ%Enut 20,
| ared copper pipe connecting nut,” and the like. 1

- the flaggd ANSPEEORDSONVENBE THE4BRERIEYBN) if) Sierworaimse, domgletay crack

§ St ti i joint for bringing into
(refer%oﬁ%%{ai&l?of@ﬂgngﬁdﬁg@g.l ui d passageway; and a second
f 1 ¢ ischndeta gethe Yredntdn Viiitio BaHRkideh i6iht GRS F8%ent AR cracking
second fluid passageway, a fenmale thread part, and a

of the pressi¥e sepeycoaneriing nuk e Sayad eorrenpipg cpurssting met, anithe like.

ANB .‘gﬁx@: uid passes through the

ME fi 'F?%IP?% pagglgggg%ﬁg.l‘wém addition, the first
t afistchep@tlingits thenf@ist ineehtiodvigh goihifer BitbEig into communication: a
circunferential side and toward the fema]e thread

- first flpid passapepeay; #hda serord By passiasivey e5a Auiynambergvhich eprapyises the

; . . .
e e T o 1Yt R Bpeit oy e Bl pusty
rod and pacn badys Esrthdrimerg ashiid pabsasathtdugh thenfrspfuit padsagdveay. In

RO I FE TN NI TR G

- femaleGRFEIY Phi® &k NEhWhiifl bolig c&hﬁﬁ:t,asfalr?ﬁglg r&&%ﬁ?ﬁ%ﬁ%ﬁ% 2 mmunication

Furthernore, this conmunication path i In
path, atshd strufturedfonyingrpagtnarsirmwelettbresd gart. dFheguslpusistorage space houses

rotrudi ng sid th sh rod storage e inthe . .
the pufl{ {84 5 Biel B iF o e e s SloP g uaBROE Bpelidiped directon.
The con@fiififgioR peth ik & pREsAydwBdfoRtoRMuBREt MWt B BrsPUER ph@bgeway.

protruding side in the push rod | ongitudinal o
Furthegmergcthisgemsgni¢psion pathgs pravidedsn theemeintbedy en e appasite side of

s 5B Pl A1 ROFo B2y BB RETR B

The sesltstructuty riihgqantia gidvitedtaen bhd sdrt &P tghdoRPrdtrudidiEside in the
mal e thread part is capable of screwng together wth

push rqchlengigidinad diregtioncothat dt sironads the opies eirquafereaer,ph the prsh rod
sors 8 K 4 M5 o S T P
structutdhisy setdcting theusiutaperbd part. (hemadlé theeudt et is cagald dffsdtewing

tapered _part. In addition, one part ,of the portion of
togethqrygth tga e hreadarart slongythe pysh Toddongigminabdiregtign Jgathermore,

‘when tRPRERICANA Tt 288 SrPRAE (HEad Pht HdlsclTaTR Bgetiel Gnéh the seal

structure forming part contacts the first tapered part. In addition, one part of the portion of the

push rod protruding from the push rod storage space contacts one part of the nut member, the

4
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push rod noves toward the opposite side of the push
rod protruding side along the push rod |ongitudina
direction, and brings into conmunication the second
fluid passageway and the communi cation path. Here, the

- f ] rt contacts . the first tapere

push 8o N o R SRR RE g el L RED B o
longitlidifid atepiur, avd Bris@rigednindgaédtion thd RosaNTE A PaskagdWdynd the

this joint, the nain body and the nut nenbér can be
commyRIGRGN 3fh.t he seal structure forning part of the main

b L.y St

i o R ol Srbee o RBRE R Bl Ble Anabbtts PR R e female
threadgappead tigasklethrdad partare saewicd teretien \(Rmikéqueally, jwithnthis joint, the

main iy O ABORY EUTTSECUER SSBIebY o b S PP b o main
body argea nt%e ﬁﬁ?f&h&gd‘ﬁh&'&f% i hénib%% g@mﬁ{&&%ﬁ t %ﬂ'fe s[:{é%jhgg’{ﬁfg?ther

) er ca e prevented. In rtron, w thrs
until thehewppangnske slefoirmb, a it o wueventiond joinb Artordimgty, wathtthisfioint, the
push

oot ti f th h rod.protruding.fromth .
main o35 o3 Bt e Sl heled vl o eifhing B el vith

this jolnfi&r, JfREk ARVESM R \VaN Be ?fé%m@dp. RREAdiBos vieh s jbl8, the same
.push rod protruding side along the push rod
as with @ pejiventdonsbjointi preparoef, theportionof fgpusntel protmding Eat the push

t he cond . fluid ) e and the c ni catjon
o s ARG RS s AP R TR o e
opposieOdide et i@ pudh o pedirlik difkealbhg Sl puklidd 1oRARRIAS YRYtRhCand
. brought into comunication by a techni que such as
brings piptg icamynisation thesecand kgl pepsegsyeyiad thewonmwirationpatnd
g I I .1 hen e fl yi i ng
Conse iy 0% 1TgHR € vE L A28 lchoniLiAFR it st B
passagpaas agdstayght Lite coanmniation ba eechoiquesnichel dkaisih@phbr to20
Ajoint accordi hg to the second invention_ is ajoint
screwige fgefheh he el dmend et i b mmalsireagjparethan (ifehid dowing to
f ' i S o f . .
one B4 AR 0 0B 58 pSSEEY BRSHAE 1015 henins
joint. circunferential side and toward the opposite side of

A W—
whereih @ WeB0stRRMke fo%nlir??paﬁﬁ% %@gcérﬁlﬁ%%e%h The SORE @t phrt is

. .. with 25 this joi the seal struc ure form ng part
inclinef $ovgargd Al euterf cifcumféraniial vide sied koverd distappesibysidaof the push rod

ont.act with. the. first.tapered part. Accordingly, wth
pmtm(flﬁ% %18']3 gt tm: push ro?ig? . @‘M @“E%Of"or ma satisfactory
S@Rdre, $he $tal R turSNRHihg PAERMEYE f8ohPtabt¥ed Bt Consequently, with

. . invention is ajoint acqordln%:to the second invention,
this joigh drecsepl ety fosming pastiis lsgpable ofifetming theoseabistrusbre by swface

coniac 3 RSB ABE B AU bR 1 3ok oty

satisfaaog sealfshiuoiee. by an inclination direction of the first

tapered part wth the push rod |ongitudinal direction
i M JQind pegoadipg & thedbirhnverting is a jeint egarding to thesecppd invention,

. rt - . e
s 3 S DT 058 B O Lon i b Mt
rod longapdinaldiigatién isiléss thante egusiho andngdle fgided diyrnalinélinatieh d@gttion

Ls | ess than, or equal to the angle fornmed by the
of the ﬁrﬁ‘rcqapq{gql Pt with the gus% rod ?ongitudinalgdirecﬁon ina stat%/ wherein the female
thread part and the male thread part are screwed together.

- Here, the angle formed by the inclination direction of the second tapered part with

‘the push rod lqngitudinal direction is less than or equal to the angle formed by the inclination
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direction of the first tapered part with the push rod
| ongitudinal direction in a state wherein the female
thread part and the male thread part are screwed
together Consequently, with this joint, when the

e RS A A8 R 50T Frb G Aoy wherei

the feragledindad pareastithp aidlc maeadq_ﬁfttm Scréhed Retthee Cotetaaflyofvith this

the first tapered part or the push rod protruding
joint, whepsthg ferpplg @é@‘b?ﬁﬂ’t gwlqofar%adumﬂtan@%mw tpgeiher, then the

-entire E etog%ens%l:o%fjfa%%% h«'ﬁ{] gﬁ?&n‘&{%’é‘&é‘e 1{3&?& t{’lg ﬁrst taéaﬁred part,

protrudi ng si I'rst apere par
or the Ipnsh roqum@:ntdmg sid¢ ofithe eﬁfond mpefk!dqmﬁdnmlgﬂ yush\md ltbngimudinal

dlrectljsgagrtl St R B EC?@P%@P a0t & rté@%ggreéxpﬁ% thlthe push rod
longit@éiﬁeﬁ I 6He Dot %cE&@mgﬁ,“ iR ¢hi g& % ééffé%ﬁy é%l%ﬁt@ﬁ%éﬂ 39 main

t he second I nventi on I nvent1 on,
bodyaﬂdéh@nmmmb@@ambdad;}amded part is provided with a

% {) %%%g%%%ngpf LSt gﬁ { & ,Iggqnﬁlgasécgond invention

.or the Eﬁfd ine&Rhewhédm the E&bnd Ei?@ieﬁ‘ﬁaftQQ RRided VRN BHAt ﬁl%jaéctlon part,

structure by contactlag:g e first a ered part and
The fitgbprojaeting parltlermects tovagbibo wuter ap@m&rqmml smics Fprtherimpae) the first

prqecﬁ'l)ﬁ E%rE Pe fsé{:s?:ztﬂ o %retcb ' o%ﬁ%% géeaﬁ.ljrsét?‘ﬁ% a%{/(l:i]e%ornnng
C OHéra, Cthb @@:ohﬂ €apketddartlia pRVRIEdRALH the Milst bPoj Qﬁfoﬂrpﬁhnﬂm’thennore
Conse uently, with this joint, it is possible to form

the firg projgFLipnRag fogm u89al, pauctyre Jbajucmlta@mtgathq g t@@rqdn@rtfemﬂt h

_ defomf\lﬂllﬁé e@JﬂsQ hﬁgﬁm{ﬂﬂh&t r]ufﬁ;f choirs Qﬁbﬁe% E‘J}% E[ héﬁ eél %ﬁ'ﬁ%}

rern ure orn1 ar onvex

s ph intcebomling tackee fflli invelrédieis alj bllﬁt sa:afdnsg folthé ﬂfS‘E invention,
|s t.he convex spherical surface part.

m part
| Where’eéh%éf&g Eiratyre fQRing pHt & 4 canex sehesiclsnrfacanatiet ur e

{ R i BaH rhchurRARKE pllt i AL 3&;&%53{3&&%1 Sifapd patf Ure

y meking [ine contact Ion on t r st
Conseql&}mﬁy,esdlﬂpﬁns jointetha el spectak foimang @agllaecapﬁblb bﬁfcfrmmg a seal
e t accord o t he si i nvention
strucsE B ool comlabi W 15 RGcnid 1R FeR ARG, s Ofthe

“angle (ﬁﬂtﬁ@firslt{h\p@féﬂlrgﬂ through the fifth invention, wherein

he seal “structure formng part conprises a sealing
ne%jmmt ageordingdp dreadixth haptiofr israt jomt moroeding kreanyeaeiimgention of

eal tr r.e b nt act t he
the firq NG Figt, e T P S YIRS s g Bimpn par
compritd #15dalih€ nfe@ibah BOa RpbtatCRIM F&ﬁ&n&ﬁﬁ: gRakING MBABG oRSs a
a separate bo%ﬁFurt herndore, this sealing menber

seal stjughsby pentassiag te fitsttanered pyrt eohdeforming. t he fir st

| RS A e S ATROP o RARS PRl bl i e
body. Flﬁﬂﬁﬁﬁbﬂél iy senliidmembsr fohithe sbileusertd hgcdmitaa tliééﬁi'st
be arbltrarl l'y replaced. 30 Accordingly, with t

tapereq pariand 4qf@rm1§g|<%ﬂﬂ89<meytlbfvnﬂh@lsgémt léamowblpﬁ@fcwwngld seal
structufd)$8 addiGO SRR 0inR D S1iRE nlebdtEP carlbd Bbibri gpr%gfa?%cf‘g

seven rntron 1s°a 0|n accor

Accordingly hwitnthésjoirathe relfabiliey of ﬂlbeeaieah bsimpiovet whérotightagng a
t. further conprises a groove for supporting the

numbef gLIMEY,  merer . 6

A joint according to the seventh invention is a joint according to the sixth invention,
wherein the seal structure forming part further comprises a groove for supporting the sealing

membet,
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Here, the seal structure formng part further
conprises the groove for supporting the sealing
menber. Consequently, with this joint, it is possible
to forma satisfactory seal structure w thout the

%\hg{h&tsg thi nvenlfn:ﬁgg% @lﬁ] g fcﬂ]t% gﬁe@&% dgrﬁtavffa]go% gﬁéj};()%g the

seahng)ﬁﬁmbﬁkl Sohbaently, withtthie jint, $t is pBsstié iooforh Arsetighctbyeeal
event h i nvent I&é wherein the push rod conprises a
Stmcﬂge@e‘#aut 1BF et the Aeqbag anerrbarsbifiyes ti on protruding from

t hﬁ H?&cBﬂ%ﬁB%@&%ﬁ?Qthg lﬂse ﬁﬁ%ﬁ%rdlﬂ gxﬁ%rﬁe& venftlon of

par proj ects towar he outer rcu ere
the ﬁrsrthevqmuen through theisdveathiovention] Waersiathe pushrrof ecﬂnpﬂﬁes paetond

erab wi der thap th rraxr m assage w dt h
proj eCﬁ?ﬂ pgLat fg% B%ﬁ@nquﬁtr@%@ ég ﬁfpr%er ﬁﬁ%@w%réﬁor de
projectiSAPAre pidficBAd whfd the 80Er EMI’&M ﬁsh]rgd af‘rr,l?l:hermore

scr evved oget her, then the secon%1 pr o] ec
the seavnd tpag e@mrmrtmrrfsltabbap evidet than the nmxdnmh@asqagsm}r wnﬂth of the

sconf R EHE, SRR b Rl R B e e o

are scrdive@ edgethds, ﬂ%ﬂh@éécﬁﬂ@ Fidj@c@ioﬁ%ﬁﬁ‘éﬁhtﬁ?& 'tH%"ﬁr‘sthtﬁpér% B4l and the
cofmuni cation path. Here,

fluid passageway and
push r@chelorﬁe%ﬂawmgth@ ORfpAsits sisle o ghegmish metl pmbp@og isigle ahmgtthcapush rod
long1tl.{(f]1$al @8‘5%{ lj)?l? %tgc{ %{Igg Qﬁtaﬁg%]ﬁ}slﬁlfé({ lrgn € e?e??{%&gﬁg ggﬁlge and the

commm’ﬁeutmlpeththread part are screwed together, then the
second prOJ ection part contacts the first tapered
pdfgre. the peshygd gompdsardiesecorshatopctipe Parp ploke pertion peotpiding

from tllt;é;;ﬁ.lsﬂ 93&' stf)&% 3115295% rlktg'ﬂfgﬁngfedgfg%l ﬁlggeéﬁg tlgrgg‘ch arl 8‘9(1 e male

udl na rection, and 0] CO nica
thread phet aszesmembdftbg&thierpﬁﬁﬁ dgesstyndaidjectifrepaDeontvitCtht ifiost tapered part,

at Conse ly, th this joint, it is possible to
the PU%QE mpYVES FTEEL ﬂarrpzeﬂ flithe H‘é‘Shcr% egot@éaa $if¢ along the push
rod Ion%ﬂﬁﬁfﬁbﬁcﬁréchgn SHE fbﬁﬁ #td caﬁ H& I, aﬁga'ssatgefvay and

[Ffongi t udi nal dlrec I on of the pu |s Co
the cormumunisatictephthyCarlsequenty svithethis Jomt,srpa rpnssmlgle tdmakeln tamrection

e EBER o g OB
directiée5Bthe phidH Bads &ﬁﬁﬂlet@l}cguh%ﬁnm lgrl thBeRAMsRABA sﬁ’dbﬁmg the surface

screwed together.” Ajoint according to the nint
orthogena) énthie prsh s)ddplagl‘wﬁmabqumongaf the sebandiujé passagamytm arstate

R e R

| Cjolrd %.dcdr@iﬂg félthie Hl@ntﬁ i Rhti6h [CAfotR beddrdial tSihe i g%ﬂijlnventlon
toward the opposite side of the push rod protruding

whereis theesepond preles arbepRIifgh & lirdhtaperad partt Therthird tapered part is

R o S RS0 AP e P
protrudu@ﬁﬂeth t}ha pﬁstﬂbdﬂ@%ﬂﬂdﬁxﬁl dh@d:tloﬁ MirthetrBort h@hdr tlhé tfemale thread

per ed and the push rod noves t oward t
part an 6@}5‘0@ é€r§r parbare serEwet &eeetiprrthen the dhird fapergd mﬂef Hiedygh rod
contacts it YPRALRA ph RN bR odlhl RS ro%mgmgg}e,snatggqeh%g%e push

communi GatT o assage
rod protrodingrsides] orgnthp pudh ro&lémrgltuﬂhﬁl direafion bhd Briggihto communication

' rises the thiyr aper ed art Consequently, with
the Secrrfrgm dpgssagevaR e ngﬁﬁ %‘?Pche second proj ection

P#feke, Ak O;srta Rofiif? rse§ fHedhing bl%ﬁ aperg&% @g@ﬂy, ‘gfﬂﬂ this

o | ongi’t udi nal ect | n contacts
Joint, iff the emipartrefithe rsﬁ;conﬁr Proj ecltlonq)aptamshd:)pushtrod Protruding side in the push

rod longitudinal direction contacts the tapered part of the nut member, then it is possible to
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achieve a satisfactory seal state with the nut nenber.
In addition, if the angle fornmed by the inclination
direction of the third tapered part with the push rod
Iongltudlnal direction is less than or equal to the

 achiev? thser eféc%lgestga s%{at% %thlrﬁ Chﬁtﬁ%}%%ﬁ @;agiﬁl%:oho' Bff];awtg eefarmed by the

mclmzit@ngﬁnteclibrﬁﬁﬂ thelihiiahpeded pdit @ith tiad gashied Rinpithdieal fdeeel @ is less
thre art and 5 the nale thread part_are screwed
than o %fg)@f Wetge angleEprmed by thging ipationcirosiéan alhe EpRsA@ar of the nut
f
bR E5A0F o Sl R D A B 2K 6

the malashecadipart a:resscawemtbgahexotlﬂn igis mssaﬂg tooavhiave demdre eatistdctory
first |nvent| rou Eh the seventh invention,

th
seal stg@ﬁzapquqn{l}?eenslpgﬁ ¢ BEdembt rth  tapered part.
Th& ] (flﬁ’tlﬂ'ct:&dﬁf%&@ "t}féjteﬂlﬁrlﬁvé oR iV ofie ‘%ﬁi’é’dﬁl Fo & &io d;%h{relﬁfén of

push rod protrudlng side int
the ﬁr$t@m@|ntmdﬂmalghdh¢ sevehtrinvdmiondehareionhe pttsh rbd ummpnses a fourth

tapered BRE e DM tehfret Pi G vidb A e ehbbeshiio Slernust reflprgiruding

side intthe pidhsBd I itdiahr difbchish. I8 'a@ditlbﬁ‘ tﬁ@ﬁ)uﬁﬁ%eﬁ'&ppaﬂ is inclined
| ongi tudi nal” direction. Furth ernore, when t femal e

toward the enier pissum fareatialride anditewaiditbeopmsite side of ﬂxerpewbmd protruding

d
s RS A R R PR
male tRRADFArt & Strd®e® todetiRr, Thethe Gslr @pdrbdlpit8citslts e TR tapered

15 the push rod longitudinal direction, and brings

part, andhths pesihapdAneves toard e eppositriside of the ya@sr@gemﬁwdaws%@long

the pupr ovi (g‘lgga a]klg?(ﬁpe%{lﬁ% par ?ingé n]?%é&l% 1c£tﬂ331 pr O gtﬂu

pmmmﬁh@pmﬂh&bhemﬂm&hanmdthngltudlnaI di recti on.
if the end part of th

Oﬁ'gfﬁ Ptl ,W|t this joint,
e T ek dhe 9 TS th Pshrof pegfriding

side 1nrt9é-j}i)ﬁsﬁ'}9d Idﬁgitﬂcﬁhalcﬁ n{) @ﬁ(?ﬂ. 4 é\&%%&ﬁﬁ, E\fé&ﬂ?ﬁ i%nlf, ?Pliﬁé €84 part of the

par t he nut
push rggbersihb ipesht wdaebtinglieg sids at ths pash mdymmldma};:ﬂmaoh ebmeetn the

he e rt thereof . a the nut ne I.n additij on,
tapered P 0% R e Bt S8 158 M, B 18 pavSib o aghiPiscs S TAGry seal
state b&tﬂ%eﬁ Melehd phA RRE&F aﬁa Eﬁe it tnﬂarﬁﬂ%? IR H&Jﬁn&? dr ﬁl@%ﬂ?felfgfn'ﬂ%! by the
|rect|on|sless t han or equa to th eange or ned
lncllnabyn tirection of thedbiugh tagiered praitovi 1fhe pheh roddengitidpat diresttion is less
h..t he hrodlonltudln
than of {315 o AR S rrnbd by e B O SscioR o e tRp i oy pf the mut

membéR@iPle bhigh allendifiERANdiRRLbn 3 £ stﬁﬂ:ﬂ@ﬂt@éinttﬁkgﬂhﬁw thredal §art and
it is possible to achieve a nore satisfactory sea

the malgythread part areassroived tegrihgsathen ithepessibletadichisee antorersatistactory

- seal stz@a 8&%619&1%%59 &gtﬁe(l)eotflgﬁd ﬂ{e g:?ﬂ{egabepvem' on is aj oint

bringrng nto communication: d third fluid

paSﬁ)&gad@)‘dmgnﬁtlﬁ el@uhthinidntion i@ dﬁﬁﬂ@f@t\ﬂﬁﬁmg@ﬁg @tdi pi ng,
which conmprises the fourth fluj ssagemay and, a

Comquqﬁﬁntaafbgﬁéhﬂlfbawage&ﬁa, @srpongh flyichpaseagewiap @f a gipieg, which

compriffh e RALY f%‘?"ﬂ?ﬁp%%‘sagg%'gﬁﬁ%%&w%%@%% g dHisn d. o
main bbdg lahde dut resabet. Al‘imut patse thebupk clid thivd dfuid MSag'emangf erfifth
ta.peredtr vva,r d Igg%te nd e rgdlglzﬁfﬁgggilé gf &g%}/}gﬂgg gpp flg%é?%&le end rI;art The
o 83 T8 LA ] 3
formlng partpadt nodle ﬂtreaqopﬁsh The gpu:ﬂr ot rstcdw @hmig)mesphe busrhmbd so that

one part oF 81e pugh %l prgtlrtrl esa 0(1)1% a pusﬁ rod longitudinal direction. The
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communi cation path is a passageway for comruni cating

wWth the third fluid passageway. Furthernore, this

comuni cation path is provided in the nain body on an

opposite side of a push rod protruding side of the

rod st orage space in the sh I. ity

commBBidr ot s MRS aeBRR B ablipicae wifigne B i b geway
Furthepinom, degcahmanic@ivh e is peovidedPiathe math FId9tonU dpgositcdede of a

in the 5 push rod |l ongitudinal direction so that it

push redhprodiyding sideeofdle ishapd sloraze sparedn 8te nusk reslongitustinal direction.

The se?%%tfnl?:%ge p@?’tﬁ% gﬁg g"‘:}g‘g‘tﬁe £ eﬁﬁiaﬁ Sa la l{; et S;#E)&u(%l{lﬁ side in the

push rbg lcﬂxgiﬁuﬁﬁﬁll d’i?cttdilfsd ﬂh&ﬁ in Stfjrﬂjmﬁeﬂlewdr mr&il&ﬁfemﬂce @ﬂ‘i@@iush rod
conp a female threa rt an openin

storage SRR f%@i@%ﬁe AL pﬂ%@btegqfsfowag\sﬁ@al

structt?% by gus ﬁétp% hegeh %yg#ﬁh@&%&&%ﬁ@%&% fenﬁle%ﬂ:ad part,

ongi I rection e openin
an opepingy antbalsikth thpered pare The ifgmalh ¢hrpacpparyis cﬂijxﬁ)hso&sckemng together

NN e e
for 1ns@ﬂfn@ thé: tﬁb r%eTH@hﬁth AL pdreishifiTRks tdvibr8 At RAdleiRNr fdrfial

hr ea art are screwed together in a state

side anmtewerdwth@ fﬁ@nfﬂﬁ thireagl pagt. Frdkermoe, |When thenfemabgtbread gag end the
s .the.sixth t.

fifth t d t.
male 38 pbf fresotelda s BRACE R Q6 RGBT iR stk e
openirpl sstthat {RPRAR ehpBred tpaft ROAMES ARG RERSS MRE€ tHRakhe Qb1 dthRture
ifth tapered part. 15 In addition, the end part of

formingpartsnd fhe %mwmwdm apd prass Qnmgarg plibe Eidihttapered part.
In addﬂﬁ?xt tl.?lg @g&% 0{ p‘ﬁgﬁ rodI tﬂe i:ngs% ﬁ%{ L%%ge cogtlt'acltjs an%ﬂler part

& POpposi

of the ﬁfthltatpeﬁhdqgar@ thideush ﬁj?ﬂgném i th@ébﬂo@i’ﬂ@ sideldf tha fpush rod
di recti on, and brlng) i nt.o conmuni catign the ourth
ng.

- protruding sige glong shenwsh rak ﬁ@lé@rﬁ%ﬁtl%ﬁ% Aripes iRto qqapBunieation the
I nPkibn 384§ the sixth tapered part
ﬁmﬂhzgﬁgﬁﬁ&ﬁﬁgﬁgﬁgﬁggs one p rt'of the fifth tapered

pdilgre vthe seal I;tmdtlﬁﬁﬂd)zmmglpmadnm sixainthptled parlsendwicleant press
wed toge tate erein the

one Pﬂﬁ%ﬁtttf‘gft il tpted P e thteeH@ rﬁ’@l"é"c’% alg hreqd parhre

t
screwéggﬁgéggéa éﬁ tﬁl'%t)?/atecﬁwﬂér@ﬁ tRe gllﬂﬁlgslb Hs&{t%cgﬂﬁd'aﬁg Eo dyg $0 Htat the fifth

taperedpaut eaptacinidhe tsheh taperedpaltbe(?cortsaa;uduﬁy,wﬂl thik Jb;nt,tthe nmzgabody, the

pipingg e HieSacshbg o8 hB Sela el Soal St e ap: PR grsAat body
and thé§k@Whhded PAEHMNAE n%eﬁlb%whﬁmcaamtngq% K&Ewﬂl%ft@géiﬁer until

as in a conventional joint. Accordingly this

the coppst gasket degonms, as mwm;werttmalp pimit. nﬁgccoah@glicmﬂhtlms jowidshe main

* vody, 8Bt ST et A R Sons Brdiguap o rosu
- with ﬂﬁﬁj@nﬂ cr et tBel nutl Iﬂerﬁﬂﬁl clh ®8 prevehtdd Riadditidh With tHiej olt]nt the

sanme as th a conventlonal@%0|nt t he end part of

same 28§41k & mvglﬂlqnﬁlel opticthe prrbipaat ot the apshgrodoindbe peshirad protruding
i RO B DR BTGt S

side ofphopushdod grcﬁmdﬁlg&hc&r@oﬂglﬁe puﬂimﬂct@hé@ﬁﬁmt digkanidh, and brings into
di.rection, and brings into _comunication the fourth
commynicatign thestonrb WA pastREERaY é%fmsﬁiomwtlea@ﬁth Consequently, with

this joiPRSEEH eFtht ¥omWuhRatiblh eﬁ.RJaH('l t@ﬁﬁ} pﬁld Ot;aaséetc guafaet brou ht into

conmmuni’cat ron path and passa
communiaatighby aitedhmiquesnetuas bmxtsngrpriby tcascroxing itageehes ﬂtetfemale thread

rai sin or to s t.oget her _.the fenmale thr
part angélﬁm t%gha%ﬁip%ﬂ%enﬁﬁ? g‘a@n %%thg t9 AR flpid Papsage e @aavtf%to
to one fluid passageway can flow to 9
9
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anot her fluid passageway, the sane as with a
conventional joint. Ajoint according to the twelfth
invention is a joint according to the el eventh

i nvention, wherein the seal structure formng part is

ot Y AR R e T B IRRM g 0 00t

t Ondoidt adeerdippnshé vt vehtidn khgoiptisdtordsh 1rthé éllédéﬂtﬂ
side in the push rod | ongitudinal direction. Here, the

mven%% whetein, e @Pft.l strafthiefgrpEe Partds & peventbtansred pasbdbe seventh
tapere@?)%}t is {Rfi% H%Efdl e oWkt arcuhmer% 18' ﬂf[e HQSN%Q%% opposite side of
ucture rmn part Ts Caa of Torm ng thersear

the pus]n raamrutmdrhg sigde rxt me @uslcmﬁttmgttudmah ditrdegioh) f t h t aper ed
with this joint, it is possible tg

Accordin
F oMisie the§a%1.5§rf§t%té<§99n@g aprtds g eevsh fantrei\p%.qﬂnsequenﬂm with
this joRRCAE e SriQurk '?@mhl\?\% P%r? EsrUaPaBIQ Yf ﬁ)trfn 8 séhl kPhdtire by surface
according to the t nventron erein an angle
contacft vitingtle fifth saperadgiaitnAtéondingliyr withitlds _]CD]flt tt hepasaibient Horm a

. ~tapere art wth the push rod | ongitudinal direction
Satleaﬁc %f‘ég “?‘tté‘tr or equal to an angle forned by an

i ngli d>1ﬁ?écb@ﬂ2!uﬁgi to @ thteefith ihi&itiDhXd Aj dizﬁraeé&él g% theWiwelith

) the push rod longitudinal direction in
inventigiie WETein dreanzimfpraed by elamemttonarh@ctubreoﬁthe sevtenﬂretapered part

. t th He h d
with 0B85y 8610 EH B ahrena s o o i Lo e B B
mcllnzm@htdu\étﬂidh oftthesiRthSper &TipdroWith B Eocﬂlohgi@ﬁdu‘i’eﬂ dirscti®@Sis a

han or equal to the angle fornmed by the inclination

statc Vﬂterf'é% fhecfﬁméte thrsed kel the prledrendmartare serevied tpg@herr od
! cﬁ&Je %"IE fmﬂ'g{ ?%2 'tl?é’] c l%aﬁlrogrtd?egtm efrtﬁe seveﬁttﬂ% de?é?pa?‘t with

threa par are"sc
the pusbgﬂtllmgttudﬁiahd;lmﬂem (d lyss thar br édtlaBto theinple fotrxhied f)%r] fHelinclination
red, part cgn be .sandwi ched and pressed by

directigh Df 1 S feReied ATt oY 1B pusAmA i@ﬂ&i@él@ﬁb@mﬁa@t ingghgfaletyeherein
the ferfRalt 'tHr@a FHd]hO afe'tﬁreﬁ&t _ 8{1293% tggertﬁer @&bsgctﬂ.?eﬁtel&,f\;zﬂl this

tapered part can san esse
joint, the §ifth taeraul mtrtraadiba gamivdehedfanﬂl]msﬁi/lepthb eh’ﬂme:uﬁ‘dcchﬂ’the seventh

[ h ] | d | dth h
tapereq Byt SSBP SifingodproLghe TG Lapere 5&5@%@%&%@%@ bart ign be

: sandwfbﬁ&h afPtedsLd 81 tHhRR L‘oc%rﬁﬁ*ﬁ&h@ BideAF BV AL &k in the

ol nt, a satisfactory seal state betwe n
push rfrrhlongtbmbyal dtrh@lqan qoid the pushdod pmtlmdmgrmivmfrth&:ﬂmthb@ered part in

e po AT RIRR kB 5l 5 A st s

betwedn'tHE AlairOFbdg! the Behikd)iahd BRMHuP nicMRALAL ackiREgi N t he
seventh tapered part is provided with a third

préojodigitacesiding e thehertaenthr igventisinds & jaint asaerdingrto Jﬂm:wlfth

: ntial |de Fuyr.t her .

imventio 9 e epfih T L s engf e s PR BB i a hina

project@npzac The chitdero dfebﬁdﬂ‘tpdrﬁfﬂﬁ_feefé toWaddithe S&teHEf@mftRLtial side.
seventh t ere part is provided with the third

Furtheppeyp e thivd praieetionpart foampd seal struetareryi qogtasting thetifthtapered
part part forrrs a seal structure by contacting the fifth

" tapered part. Consequently, with this joint, it is

pHsm tHeesevemtt tapened paut §d phosiclet! with the thirdeprofdciiéi pdrt. Furthermore,

.according to . the fifteenth invention is a joint
the thitd FRPH TP OB 8oL HEHENC bY FPBREH R the JRB tenered prat. s cal

cmse%raer;lrtrﬁt»rirrorehts%ﬂr,ws RBLbIE B ArhUWEY sefRendigdl surface

A joint according to the fifteenth invention is a joint according to the eleventh

invention, wherein the seal structure forming part is a convex spherical surface part.
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Here, the seal structure formng part is the convex
spherical surface part. Consequently, with this
joint, the seal structure formng part is capable of
formng a seal structure by making line contact with

TNk AR b R SR B AR L 560

" Consegoenlyflivity thiejdittetheissdleaattird foreingipan i$ apableiofiforming a seal

ording to any one invention of the eleventh

ac .
structyt Py RAKGH: 115 <onRt YHB nY facader on ihe Viavitansred Rere Fegardless of the
I rﬁmf ormng part conprises a sealing
anglerérg%gété%‘egéﬂ eparate body. Furthernore, the sealing
meAtjeint dooomiing ta thesikteshth uttertion By joimn havokding td 8 driefiVention

t apered part and defornming..Here, the seal structure .
of the iR gmisafien @5@1&%@%@% GWERaTy WheiHRDe geal gtructure forming
part c@%ﬁ%’e@ﬁ SealthB nRQher 2EH Ecgérﬁ?%gggc%n Fﬁallé‘l;le?nl%?@ hlﬂieer%fﬂ?ﬁ%@ﬁlber forms

rms the seal structu ing t
a seal staputure by pantactingthd Gftbrtapengl pafoanslalgientihgs,, with this

| Bt P SRt (o g Pt APP R hser g R AsgRa

body. PertiiRiotd; &id dehlihERlepbeiformS el fabire MY Edhtddfing the fifth
joint, the reliability of the seal can be inproved

taperedpar apd defouninagCensequentizrwigh this o, it SHosjiblerto form a rigid seal
I di. to.the se teenth invention is..a.join

struct 3 SRR ol (s BREBE SERBE BRI HrPe difiRetsiiePhrged.

Accor8iggly, ®ith gt (v, fhehelidbditp ar thefsillche be GRPIOKES GReRNOTHE a

for supporting the sealing nenber. Here, the seal
numbegof il e forni ng part further conprises the groove

f Of - ' e ' e nt.J W t.h
o g s LA B SRSy D
inventi®, sherein the seahktilont foieing pak iothet bemptrk b RoIVR THEsupporting

hifting. Aj oint according to the eighteenth
the sealg&pamis% s a j oint according to any one invention

of j ' : v, -
B SRR R b FRIGASRER Bypori
sealingpmember Consegaerttlyawith tids ontt it dnpgssiblertodomga tatisfactdre seal

ro t.Qr ce. he f.ourth projection part
Stm"t"gglsﬁ’j%@ftgh‘?%%a‘%gﬁ? ?\%ﬂﬁ%f"ﬁn-{’@f ?IH&ﬁ}ﬁer egt i Jal s: de gf t he
pug iﬁt‘h@eoraﬁlg el EHerb@éH’{%Hnﬁl invBRidnas s § &npa[c@bx%l%{g Bnf %_ﬁ%

) retferably is wider than the maxi num passageway ~w dth
inventigh of Hee dleygnthhinféntiod thraugtathe wementdentht ineantion ewheshiarih¢ pesh rod

femal.e t hread. part d the nal thread.part. are
COmprisky ae\tf?él&ﬁ‘tpé‘a S%P@rpaf’tr?% ﬁ‘e oL BT;HEFP%‘P% ffPH"ethﬁ ipBthﬁ’di slorage space.
The fouiB fdj@tioh Phd pﬁdg&:t@md‘ﬂle%ﬁiter thaimfeh@tibl fiddot B BuLG0d.
part contacts the sixth tapered part, then the fourth

- Furtheppere elde fonthpipiectienoprraprerably istieidenaan thefmatimu gasspgeway

. . & d Ves A owar.d t he
widih SABERFAAREN pr Al T B b R 5 Ao BE et W s g mate
thread plie apugheweddogetting i & cfateabvhddbineld pipihg iaREertdd inGSthe Bpéhing so
nmuni cation the fourth fluid passageway and the

that thé gﬁhﬁﬁﬂe@éhnasﬁowaﬂﬁ thegixih taneresd pats Fhendle fogrp mrejeetioninart

comachih SR PR SHEH ok, MAELOSHE) B0 LI D 9

side offtbevpitsh rod peadidipgrsideautchg the poshl red 1drpitedicdalpditdctian,end brings into
conm 53 B ki B LS5 o, P

Here, the push rod comprises the fourth projection part at the portion protruding
from the push rod storage space. Furthermore, when the female thread part and the male
thread part are screwed together, then the fourth projection part contacts the fifth tapéred part,
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~ into the opening so

the push rod noves toward the opposite side of the
push rod protruding side along the push rod
| ongi tudi nal direction, and brings into conmunication
the fourth fluid passageway and the communication

t si.bl e

the pfRbdl SRS RIBG Yonablns Bt Of e oRitiiod rebupidted SASURRE iy Push

rod lohgieudsnsll Hire@ioal &E1R8 intb QomBRinidfibn ﬂﬁ@oﬁrﬂﬂﬂhﬁﬂﬂbsﬁ%&wa’fy and

direction of t he push rod is conpl etely surrounde

the copIniGagien Pallie mengsélmvn@ thinieindy it sepassiblsrte msde n&pnmtmn
cveni 1 PR Se | s 00 S 0, 8 P Bl

directjoalof tlﬁ:rrﬁhsh i‘c&i mbmptekeﬂﬁ adrquated by theedss vedlioh@painhgY the Aurface
he nineteenth_invention iIs a Joint

orthogdgElg dRaTsh 604 e Brdji dBepn b Al prspaseray sl
e A T 8 S o =

t h& jont ecoclingtonheniacterdh irsiedigoraisch jbovascdrditigtoahp eighteenth
side, in the push, rod

' de. of sh d t 1 udi
inventiagm whetsin i Foiy Beler s PR AT b S RP o FLBAT e gt

tapereH 'ﬂ[u% Mn@lﬁ{etd t@ﬂgrdttﬂ@oﬁ&l GrdulitaaiA/de A8 Sovodrl ﬁ’(ﬁg) o%}te side of

ogether in a state wherein the piping 1s I
the puslnmd nrm;ucbwndﬂ i e pushatod ldrgitudinphditerpion.dtirihampore, when the

femal§ el Gt ahd el b DA P Bbyig tokeer iK1 Whsrin g piping

is insektB@irftd ﬂie'bp%ﬁ‘lﬁg 56 thab &HelfifttAaperbd Barl SoriHihe Ak NRBER part, then
toward the ogp05|te side of the push rod protrudi ng

the cighthyaperrd ngrt ohthepyshradsgntacis ragoﬂlardpanmf th¢ ﬁ&httap@rﬁdam and the

push rgtﬁ éu%ggs foWalod He' ngﬁ tg %1d'e %g{lﬁhp%ﬁé ?oucf prP LBg 8 dg gf ngﬁheep%l%/sp rod

Iongltlﬁﬁﬂim ﬂireﬁﬁantdﬂd bﬁ;‘lngbiﬂfo éc&mﬁﬁﬁdatnﬁf the féwRMSALE 9ﬁﬁshg{awa\9ﬁ ahll the
this, joint, when the end part of the fourth
commppigatioginah part on the push rod protruding side in the

5 .
£ 1883 0e bAfckiB e ibiDteathd it UnckOIBRE Einicifenty, with this
joint, aladn thy enchparaid thé datrthrprojeeiion pﬁratretthtlth xtohleprcﬁtnpit ifOsidd i the
i.nclinatjon

d
push f%‘f E)@ IJFH%EWI @Ffe%f?fél %'%%afsﬁﬁé’ 'réﬁngfﬁé et sf ﬁle\ﬂlﬁlﬁ&tth@l 1 {rsppspible to

‘achievk g@%&m&%aﬂu&@@m é? ﬁngeﬁsadd%f%ﬁnlfﬁ{e e&@te%nh&l byhe

angle tforimed by the in tion rection-of
1nchna_t1ap dirediopanf tthaafﬁlg]ntheamrqdl gt with the pulsierqnll_leilgmnimal direction is less
i nal |re a.state mher in the fem
than of e e ibte frme, by i Bk At oB e re bt Bl piping
with tHeQiSh fﬂﬂrlonélﬁﬁlﬁkﬁl Hirb&ioR g8 8 'sﬁteewﬁé?elﬁQHé Y1 SthfRdart and the male
satisfactory seal state between the end part thereof
thread par aterﬁ@rq&quutﬂ@eﬂlqﬁben Hds posmble ta aplueve a mocosatisfagtoroseahgiate

verwed Bk RS e el % 6aBE O < hrough The

S e/ piiteesrlink Y GettiveRtictMMiReflidh & AoiRtadtofddtl ©URR One Bvention
ninth tapered part. The ninth tapered part is

a
of the ¢lespihympention; theough thesay entesath inwersipahwhergiraibe pu&int nod gpmgrises

A e

protrudib@sidel irethe pusicrodfleigitingl disdctien. dndddicivn) e hiveh RpResbhe is
si de of the puysh rod _protruding side in the push rod

inclined Spwgace dlaf FtEer rcpmdPRin] S Ah el the appayitetside gidhgpush rod

. protrucflﬁ% ﬁaﬂ n tﬂ@ Sl‘?ﬂ?}q h%@‘?tu ﬂﬁl%lfé(}l%é&E ﬁlgd%?%f:%ncﬁ% %ﬁ&rtﬁg\?e%aale thread

er I I's T nser

part and meomale ehm;ixiaparng'e$orehhdtogeﬂfer i 4 sthtetvelpedin thedping is inserted

contacts fhe, s h ta ered art, then the ninth 12
G tﬁat the % i)%l taper part cogtacts the thh tapered part, then the ninth
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- joint.

tapered part contacts another part of the fifth
tapered part, and the push rod noves toward the
opposite side of the push rod protrudi ng side al ong
the push rod |ongitudinal direction, and brings into

0 nication the fourth.fl uid passa nd.the
taperef] BRTERMEAS PE e Tl B0 | AR e B SEGHE e g iR toward the
opposfé Sidt detheust A ROWudIRG §idO Blohf ErepEA ré DGRl dird@io, and
side in the push rod |ongitudinal direction.

bringsdpiesequeini¢aionhe fourth flyiq prassagcway apdidhesnmupaiaation pathe
o oG SR B R PEEE B CF e Ty B W Ppcine

side irothe phish fidpbmgiudinabdirdction. SCaReQIchE With tidjbiiy,€f the end part of the
satisfactory seal stafe between the end part thereof

push rgéh gn theepysh ppchprotrpding gidedn g push radiengitdingl dipqtiog cpytacts the
aprch BB RO el R0 DSt Bl B8] SRRl

end paot thegufénd the bipingl n additien, ittheraoglb yorhied bynkd innktdtion direction of
.djrection of, the tagpered part of. the piping with the

the ninghy Aperg A HLE TR ToRGREIebireaion s B peqauphfo the

angle fiied B Eintiaei8H dRadtTon@thd Qgegg&“b%'lt bfhe @gailﬁ’ga{ﬁth MeSpush rod

_screwed together, then it is Ss e to achieve a
longitudina dératticaf iactstaty wherain the &trealb Stremsleprart dnd thewhaleghiend part are

t hereof, .t he .nut er,.the pinpi nd the |ike.
sorewid BRERE. 3en FEDT TR IR AERioT S AT Y e SEtgravTeg the ond
part theRof, ke ﬁ&trlﬁémm,vtﬁ@fﬂpﬁ{g, atd'@eHEN body and the nut
can be sealed wWwth a low tightening torque. As

menber
EFFES TSQH KHEWNMENTRIQN] 0i nt, cracki ng of the nut nmenber

(oF:Tal I nted. Ln Ltion.. with this, jolnt he

L S e e e
can bepedltd onthef loWiighpsdy torge. prot rudi ng from the push rod

storage space contacts one part_ of the nut nenbe t he

r

As a prsalh, Wiskitpiomsvasecking Rfithe pwenerphrisan be sreyented. In pddiforwith
this jolg IhPELAS Y Mlla BhinGo AT thise Gt ot ot BRE i Hudftod
protrudihy if‘]&dan’pﬂl‘e&*plagem;stcﬁﬁgbhstph& cdtrﬂzﬁitﬁhﬂe(}ﬂ.lﬁ: of Ithe]EIait Enember, the push rod

Consequently, with this joint as well, if the
moveseewgrﬁ% geRdsHe pde pf hspusihied prptrading pide alopg eyl ar e
- o i t Al i . i .

tongini 4 Atctiohl ehcPRTRARG Shinfillnitifn HRSORAURIE BESa ¥y ond the
commupEcdtioarmitht. Kensmuenttyh with dhip goint, astvndl iff the céthmidichfimvpatiyand the

t.g 25 one fluid passageway can.flow ta another fluid
first lyd g& S ey rE REoveh By Catiop B R ERAR sLch f Bgising prior

- to screWitdtolzBBiel Bk MmAS AR5 138t 4n thd'B1aRARRAY phra MBS the Fluid¥idWing to

this joint, the seal structure formng part iIs
one fludd pagisagevely chofloimig anetbersiiuitl pessegrayy thelsgme as with@ conventional
contact with the first tapered part. Accordingly,
with this joint, it is possible to forma satisfactory
S eith $He 8t UERrdiR®10MhE Bedoh@ idvRhfibn, 3EEOHE |58t 18 deBBstructure
_third invention, when the femal e thread part and the
formingyat i§ panahle qf denming thesetlsimeuredypeturace cortieah withahefirst tapered

: . SeC rt nt e

e A b e R IR L

r ORtith thed joind et@rdingl & @k thikEinvé/RaNehérahe fadalp dirtad parf 41l the
push rod | ongitudinal direction can contact the push

- male thrgyyl parbateseneigd tegethsr, dhen;the entire surfacend teesepend tapgied part can

contac?lﬁ? Emjﬁ%%r%ﬁ%éfttﬂg .fiﬁ?{apgf.eﬁ ‘f)ﬁft,' Stthe ﬁfs‘fm%;&i b%ng%&%f the
second tapered part in the push rod longitudinal direction can contact the push rod protruding

side of the first tapered part in the push rod longitudinal direction. Accordingly, with this joint,
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a satisfactory seal state between the main body and

t he nut nenber can be achieved. Wth the joint
according to the fourth invention, it is possible to
forma rigid seal structure Wth the joint according

. asatis agcltcﬁrqur Seal sg(ehlée:sxg%?% a?%%’?ﬂeynadﬁzj‘%li%r& Ct¢16[5 E?I'LE i

neifithghé johe a@@d’tﬂﬁigtto Vet fouAi hveBG@L, (19 pORibld® thim atngld seal
tapered part, regardless of the angle of the first

structitgper ed part. Wth the joint according to the sixth

' nW?fﬂtth _E)‘mt a'ccdr ig{igqg ﬁ‘leqjifﬁ] %ﬂ%@{tﬁ]rnn{h% SEAl %{rg%tﬁ% léna_ilnfg I?a.rt is

structur ol nt
capablemfiieningn st sﬁﬁdiuﬂeﬂ:@rrmzﬂgmg Bnd étﬁﬁ&tt witheae lathtieh yn thal ﬂrﬂ

this j , relia iIit of the seal can be
taperegd i?ﬁrtor\%@ﬂitﬁﬁ%’p tﬁr ghaleaf the 5st taperetp@er of tines. Wth
t thﬂlQ}’l@}OHﬁ% &ir!-iing% bR s :{iﬁ iRRUES, 1's Y& fb%nhta rig?d seal
possible to formd satisfactory sea structur
structtmtlhcaddmbh,ewrt]h s jointt the s@mginmnbm wirebe ablt:ifahil)n@pla‘r&éd. h

t..accor Lt ei ghth inventio it .
Accoré’&&gi B it Ehe 2 ik OF el b et itoning o
numbé‘r(%ﬁ'ftﬁ&@ spanni ng the surface orthogonal to the push

rod longitudinal 15 direction of the push rod is
c oWthdhejoint saearding tethe isyvaﬂvﬂelmfpmgm gacpiseivlestodomi pgatisfactory

s o5 535 P DOBRIR R BuR o0 oL 49

Whitithe foif at@@ihg td the@athtlp ﬁfv%ntﬁﬁij itti SosaMletotidi@abonnection
art are screwed toget her. Wth the jhOI nt accordi ng to
even if the crispseetion vpaimingthe srirfaqﬁi@ﬂéﬁaori@hmt ®pushred dengiindinal

dlrectlgﬁ gﬁ%}%g’g&? 50%‘3'5 %: urgﬁlﬁ ae?f %].?foe cP 9 @10 n%os%' ectl %E gpéir%ungnthg Ofiface

orthogoagias e fakh todlongineinl Hltﬁﬁfdh&)’f thd feend ﬂurtl?aaﬁb@.@@we@l i af Bate
achieve a satisfactory seal] state with the nut nenber.

Whereinrih%iéqaii%lr Bysead; martiand thegple thisadraert asp sereaver fegethsat i on
d f d
onan Rufpolink & 18 i ARRCEROES he Phd Bl BFtpBURRAG°

proj ecogpat {)m)t}mq:dsh nd griveuding kide &d thepush roddbmgitudofal didection contacts

t aper ed rt of the nut. penber, with .the push rod .
Erﬁgi et gpemler (e it 5 Bpsulsitg ai?iﬁsrea it%storsé#&i gate with
the nui RERBE: H@s{ddltﬁﬁxd iffthearpid ﬁ‘m&l@a B3 %ﬁﬂﬁéﬁnaﬁf)ﬁ dreciRR F & hird

toge her thenit 1S pOSSI [e"to achieve a npre
tapered pari wﬁtachwpqshsefb longrtacilaalbbrtem@msﬂcse tleamcbr eiaal tto theemglefformed

and. t he nut .ne Wth th accor dj to.th
by the FTinhelch Beei PR AL B tanefed hebp e P oreg vplide PO
longitidigal dReGidnifd sREOkhsteinHe fintife tHieddRrind fhd Adle thread part are

| ongi tudi nal direction contacts the tapered part of
screwadtegethar: them e possiblritotachiche kmore pasisfactory seapeigisitishweendhe end

hj IS actory seal state between the 30 end
pmm&%?tael}dﬁhg%tf Tthe nut nember. In addition, if the

a"WitH tHegbiie dcd@)Ydlh@ﬁJ thB edriti BiveMtion, i theetd st &ff thé Pish rod on the
- fourth tapered part wth the push rod | ongi t udi nal

push ref] protrifliag sids in thegush e longitudingd diregionirontaatyitee Bperad gart of the
nut m eUéﬁ ltﬂccl nﬁ'iteh?trl b sfil jtoo efve ré gal% té béi:(vcen the
e nufi Tember - Wit e pus on [

I Na
end paftithﬁediﬁ and themd nsdnabied. Infaddigion, i ﬁ&: efn@l’ﬁoﬁnéchlﬁ)eﬁé imdihktion

Tilh | e threa art are screwed t%et her, then
: dlrectlrli of the gﬁg‘gi%%e@sara dhepushyred longiudinglslizegtiqn is dess than or

equal 5 4R ﬁlg']e“’for_med by the inclination direction of the tapered part of the nut member
with the push rod longitudinal direction in a state wherein the female thread part and the male

thread part are screwed together, then it is possible to achieve a more satisfactory seal state
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bet ween the end part thereof and the nut nmenber. Wth
the joint according to the eleventh invention, the
mai n body, the piping, and the nut nenber can be
seal ed by the seal structure formng part of the main

s sHR et Rl ABBERRS o her ke

COPfitIthd; Ogﬂ%k&irdﬂngt@ kel evfthl iRvéhtioR Me MaiOhaly, iheipiing, and the
Accor di ngI y, wth this joint, the main body, the

nut mgsbaregn beserledey the seatsiiirredanning g af ¢ wain od ashihe sixth

tapereﬁ g@t&)?ﬁi& I’ri%h'xg)lé W&%uﬁ%dérgﬁca%ﬂ%\%}e \gll.rc]) eet(l]'ljero +1ﬁ11 the copper

gasketadhﬂmtnspﬁs in\ dohvértioal jolntAccbiiéngd @ Reittadis jBint,fhémain body, the
.. cg&/ nti onal J oint, the_en part of the push rod on
Plpmgp St PeRbEr Gbesealed witha lowdighisaing taﬂkb‘?h‘&afi’aﬂi vth this

e i e

. with atohevepmshalnomdt tloeneridt pacti ofahe plishead oo the pauskl rdai progading kide

conacGERL SELLERLG LOUELh {1 d passadevy, codLhte e e of

the pu¥ttdd protrudifiesig® QIEHQ keAusR PoPRhBindieh] GhREctidd %&H Brlingls nto

passageway are brought” into conmmunication
commu@lcﬁmnqh@f@mt@rﬂla@ pb&sageezvatygmp rthemommummtmmpa@ Cogsghently, with

this joj s PTG Bl QiR s R mal g e 0 i S EfoReP U into

commiSicatttyed tefiditet FRE SABRAE pridiSo S@ERING%o dgﬂtﬁé} the female thread
conventional joint. Wth the joint according to the

part and,{b¢ male thead partghen thedTuid Spwingrta @n@ ﬂ@ldfnﬁsmgngapm flgvg to

anothef Sl R A BB o Il 51 i gy,

Wi With i j8int @bddiding to ihs tReIS 1M@t1b1@ the©sdal ansohire $orath©patt is
seal structure. Wth the joint according to the

-capabIF QY faredng the seal atusture, by syelaeq gantact wirk &hiape@émaﬁe

nesor SRS RSSO Ll o 01

siWith thegpit eci:opdmg fo the thitteerfth frivinticap dfe&tﬂ}papéred phxt ban be
e ressed e push rod protruding

sandw SRt prered B gl ok %}5%0@ o tha sPV<rih teherel g appthe entie
surfacé Qjﬂ;ﬁé Elb&ﬁi Bdred|] &&@ NN Eltéﬁ pQ.H%?IF] 6o galﬂ(w%l{eg b8 Gressed by

de of the sixth tapered art e push ro
the pushcmg Ithlmdn@ sideipfrtbe séventh tApared phrhigl the pudhtriod idrigituglinalndizection

and oS is? ik S EP e BB Eo: baeER oL el

directién) (Adc@r'diﬁglya%ﬂf tfisN8int,Q s‘aﬁﬁa@tw e EIORHE bLINSEN MeQHam 'de}l' $he
possible 10 forma rigid seal ~ - structure. Wth th

piping, asidribe quarabergan be atheevedi t eent h i nvention, the seal

SRl e eI Bl SRR i s

 structutdle first 30 tapered part, regardless of the angle of

the first tapered part. Wth the joint according to
t FWéitls theyjeiahegeording et the fifteenth inyeptans el ssak srucon oammg part is

copa o PHEEH D by i 1

taperedisart) trebardléss of et dhglehifihg ﬁfsﬁtapefeﬂ@a.fta i abl lity of the
seal can be inproved when tightening a nunber of
t i Wghs the jgint according to the sixteenth invention, 1t is possible to form a rigid seal

structure. In addition, with this joint, the sealing member can be arbitrarily replaced.

Accordingly, with this joint, the reliability of the seal can be improved when tightening a

number of times.
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Wth the joint according to the seventeenth invention,

it is possible to forma satisfactory seal structure

wi thout the risk of the sealing nenber shifting. Wth

the joint according to the ei ghteenth invention, it is
n I f.the c S.S

SRR ShE ok Rl o SRR, BB Hishut WD FRE B =

satisfamdy Seal spgitiire diithalit @k Fieke bi 0 sedlidghterbaRhitosk. i
gyletely surrounded by the cross section spanning

18,1he 198 agsardiag dnthe etailttqﬂéh r@u@ﬂl%a 1§ prfgitlafaimke a

o355 S PRI g

longityhnal dmemmfe:hepluﬂmgéistte:tnpléatéltyhutrbmdedlhytthacmm getigh ¢panning

the Su#fg%rf{fﬁg%te Ep:p?}ﬁf%fg' i$higapred Hﬁiﬁﬁgp reltffpg%la t]atdrtgﬁssageway in
a state%t?emrﬂmt ﬂ%ﬁaaw{ﬁfbaﬁ ggn Lod Hetrgli 'ﬂﬁ‘laadjﬂt) en I&ews@[tga @l .

t he tapered par t he pi ping,
t oWahhhwmtacwdmg ftathe eincteath ingemtion, mtlnEhertdh:arthf p]ner@urth

proielfy B0 bbb et S RERE B I o b 5 G comaces
the ta;fefb@ pabndithdigiphal théh (9 bobRIblé B dcBfFe h@@tﬁhf&‘toﬁ%’aﬁ's‘taﬁt@mth the
he ‘angl e formed by the inclination direction of

plpmgt yreldawnpiiithe atgle faempd by thy intlitation dirpetion of da elghth tapered part

ction . | e| n t
with i3 RO Bl B Rl i e PP D b e e
inclindtiof dirbétion dfiB&tapéred part 5f PR JEpiBE ¥ithah&pikhaye ltﬁtgffﬁcﬂxﬁal direction
sat | sfactory seal state between the end part thereof

in a staje, wheredn theifpmalg thregrhpartyand the glalq/ﬂlqutdtpﬁg arepicprwed together, then it
is poss%?gt?(L hﬁ'élze a%b%%aﬁéﬁc@a#g%@ﬁ sna[t].é’ 15 ?the end hgﬁ tHeh dfg)f BRY the

push 1o

pro

- pipingt &vel thetlike.r od | ongi t udi naI direction cont act s the

t ed part of . the ping, then it is possible to
acWiith die Jains agqoeding t%thy e el PRl iR L Glre Pishyrod on

the pu%lﬂ%ng)d f t%g ; In Eﬁ@t 138 I%Jg[ﬂtuéﬁggl ditfon E&nt&&?thﬁ@%e?ed part of

ation ditection o e nint
the pipizg éhoadt fsossible th adhtmremmhsfaﬁdr}t sealptite &iemlen thieread tpaanhereof

I le.f d byt :
and thg fipii i <6 Ten Bt Rople PR By islp Bertoa dreeonqidte ninth
taperecp%aeﬁ’t {fth \thd ﬁlSh'?Sd ?ﬁucﬁﬁﬂ du‘é%ﬂ 4diQhan dii'eﬁﬁaﬁtté ﬂﬁ a!n@leefonned
ate wherein the emal e t hread part and the mal e

by the instisatipnpdiraction ef e tapgead partagéhmyplngt\tvuénthmpusisrqddgmlmdmal

t 0. achi ev a. fact or a ebetvveenthe
directiggR g e WhePsil Bledo e, RisRE bt b B8 meTt ReSSgtBrRES Soarnt
togethérhﬂaeﬂl itk€possBit fofackXbe A gﬁsﬂi‘r@?@é@l MaR tebfzch(tRd endpat

| ongi t ud| nal cross sectional view of a conventi onal

thereof, fieqiut nepiben, (thy pipingaanddhgiikedi nal cross sectional view
- BRIE]?EZX?’ %ﬁgi\;l\?ﬁ 6F'iﬁ?AWCt' ng nut. FIG 1(c) depicts

ate ereln the screwi ng together of a

C GIGENh) @raabnglmdﬁtal eiosk sedflorml RIOSSIH envemtiDal joint.
conne i}l ng nut, is conpleted. FIG 1(d) is a parti al
| $ikGi Hakispdpngifudingl erosy segtanal vieswior PIgsureseasPr copprsting nut.

pi i
D196 (AL o L ORAL UL 08 RSBt K
a pressteends colmeectihg et 1Whanp]|ettdt he flared copper pipe has
b ted.into,th,
%‘?8 f(g)sg ra peartlali rl]onogltud:tgal cross sectional view of a flared copper pipe.
FIG. 1(e) is a longitudinal cross sectional view of a flared copper pipe connecting
nut.

FIG. 1(f) depicts the state wherein the flared copper pipe has been inserted into the
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flared copper pipe connecting nut. FIG 1(g) depicts
the state wherein the screwi ng together of the
conventional joint and the flared copper pipe
connecting nut is conpleted. FIG 2(a) is a

ﬂaredlgg }giﬁ%'c%ﬁhec?hgﬁﬁt sectional view of the joint

present 5 invention. FIG 2(b)

dePic: 1 &) fdhplcﬁtﬂﬁ Qateleicadin tHe RrSan L Wgbet SORE beivedfiotal foint
jaoint according to the present invention and the

and thg flared; foapd iRsFonBeRIRE AN WFomplettd conpl eted. FI G 2(c)
deﬂc?bgag'ishaelgﬁ%ﬁc{? naMd s? b&ebhR &k gﬂﬂago%ﬁ&gﬁgﬁ{[%@fthé Bfasent

ol nt cor present 1 nven
inventidrareel copper pipe connect| ng nut is conpl et ed 10 FI G

3 cross sectional view qQf one
i fﬁ‘r‘t Pl 38%%8#@6 e 3hsrsan fhee*&reve%mﬁ@m( %tgthe Jﬂune ae%fmimg to the
preserﬂt @i Qg tHe Pﬂ:@iur@ ER6Sr &)%ﬁ&é ut ¥ c%ﬁ’xg?gte& he pressure

sSensor connec nut accor to t nmodi fi ed
exkElifhEe) depicts IﬁleCStaé wﬁerbapﬂaetssretm wether oftike jpint acéveding to the

ng t.ogether, of the oi nt acco din he 15
preser, Gy ERtaitefRG eRpres Atpe Rafis: BE T & Caleled
COFI@EQGaD R s seSticRMRITne Bhibof HeGdint §cc@rd1ng o a modified
tudi nal cross sectional view of "the flared copper

[
examnlﬁta% and a flared copper pi pe connecti.ng nut accordi ng

t . JFL.G 3 depicts the .

s B LR T bl A B BRI s ot s
accordifietofth@medified @R@RplefApe connecting nut according to

the nodified exanple (A) is conpleted, 20 FIG 4(a) is

a 1H03E) denietp Qmﬁtat% whgyest th@ﬁerepara togethenpf thenjot according to the

modiRI SRANRTAY thd e AL L 6lcr ESAIBLS, APl kB D) 15

Cross I ew o one par

addor 8ifdn s 4 longinelinad didss esbtiopad gl of ﬂl@)ﬂardal doppdrqipd andaa flared

cr.oss sectional view of one part of the joint
COPPG%E%FW@“%U‘F ﬁ@%@ﬁg fq thg m 1%3(%?}8%@‘ @5) FIG 4(d) is

S8 85 k3o 4 ot

coppercyips sormectirigome heoording 6f the meodified emin;ﬂm(aﬁ)j iotoxhipleted.
' to th dj f.i ed 1G4
KA B Rots e ep Ly G o SR PP i aropiing to thé modlified

: examppé:@fdi ng to the nodified exanple (F). FIG4(g) is a

cross sectional view of one part of the joint

addor Hibhiy a wosstsectinndl ficwdlonampit of (he)oinFa@onifig toithe modified
examg s sectional view of one part of the joint
PEc¢drding to the nodified 17

FIG. 4(c) is a cross sectional view of one part of the joint according to the modified

-example (D).

FIG. 4(d) is a cross sectional view of one part of the joint according to the modified
example (E).

FIG. 4(e) is a cross sectional view of one part of the joint according to the modified
example (E).

FIG. 4(f) is a cross sectional view of one part of the joint according to the modified
example (F).

FIG. 4(g) is a cross sectional view of one part of the joint according to the modified
example (F).

FIG. 4(h) is a cross sectional view of one part of the joint according to the modified
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exanpl e (F). EXPLANATI ON OF SYMBOLS 20Pressure sensor
connecting nut (nut nenber) 21Nut tapered part (first
tapered part) 22, 42Femal e thread part 30Fl ared copper
pi pe (piping) 31Fl ared part (first tapered part)
ared copper pipe connecting nut (nut nmenber) 41Nut
exampﬁggﬂg‘red part (third tapered part) - 1050, 60Joints
EXPIANATIONOF SYMB62RUsh rods 52aProj ection part
52bProjection tapered part (fifth tapered part)
20 1 cPresmreseBePoRRgsHpg Bui ARt mewbednd t aper ed part)

SAVR! I h rod tapered part (fourth
21 tapertg‘tpftr%iz;\ %?(f?%ffg?&%g%aw oj ection parts 145,
22, 421 TFeveflathredadartngs 20147, 187St orage grooves 155 O-ring

1 nvex spherjcal surface part 5Pp Passageway of
30 p?@%éarcgpgeéﬁ%r@’é’b‘@ecti ng nut (second fluid

31 PARRERMRYTapBRaBagPVaY Of Tlared copper pipe
(second fluid Bass geway) Pi 2 Second transit path

40  ( ddamd eoOpmEr ppe ceandtfinSRt (Busimember)st or age space HL

i,ng 0X Push rod | ongitudinal direction X1 Push rod

41 g}g‘frt%?‘?fgpaﬁ %P%gé’ i} e side of the push rod

50, 60Pr®idigidi ng side Sp Inclination direction of the nut
tapered part of the pressure sensor connecting nut

51  (iMeinibedyi on direction of the first tapered part) Sf
Inglination direction of the nut tapered part of the

52, 62f Irlﬁlrdéao @opper pi pe connecting nut (inclination

52a dipreetticipef the third tapered part) 18

52b Projection tapered part (fifth tapered part)
53 Main body tapered part (second tapered part)

54 Male thread part

62¢ Push rod tapered part (fourth tapered part)
123a, 123b Projection parts

145,175 Metal sealings
147, 187 Storage grooves
155 O-ring

163 Convex spherical surface part
Pp Passageway of pressure sensor connecting nut (second fluid passageway)
Pf Passageway of flared copper pipe (second fluid passageway) |

Pi2 Second transit path (communication path)

SPi Push rod storage space

HL Opening

X Push rod longitudinal direction

X1 Push rod protruding side

X2 Opposite side of the push rod protruding side
Sp Inclination direction of the nut tapered part of the pressure sensor connecting nut

(inclination direction of the first tapered part)

S Inclination direction of the nut tapered part of the flared copper pipe connecting nut
~ (inclination direction of the third tapered part) '
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Sil Inclination direction of the nmain body tapered
part (inclination direction of the second tapered
part) b Angle formed by the inclination direction of
t he nut tapered part of the pressure sensor

.. CO rod. | ongi tudj.nal. ..
sit. P EoR bt Seds bl BYS ke pRl RO tiresion e
secon®faptiea phity st tapered part with the push rod
Iongltudlnal di rect.i on) G%Anlefornedb t he
b i népgladermsd b the iefipghasrditerdomed the aptanercdagtt obthe prrssure

sensof Joﬁﬁ@&mg (ﬁﬂpﬁ'{tgl h‘r\'@c{]féﬂﬁ%{n;ld}&;fl 'ﬁ%ctgﬁrbenél ?oﬂﬁiéﬁh)y tﬁg

| ongl t udi na I 'on
mchnatmml direetiorool thel firse ¢£Iplemd paft viittethe lpuﬂdrdiamlﬁﬂnﬂhdlfredhbh}‘l

e 1 rafhinmisdityof fiehBtinaieton pih %Q}%w?a%” Db gared copper

pipe c?ﬁi’e‘éﬁ Mg bl ibethe gslpﬂﬁl'loﬁ d rﬁ[‘@frécﬁghg ?cﬁ bﬁ the inclination

ngl e formed by the inclination ono
dlrectlsa obtig thirdppeed ppewithihe pusﬂhed ﬂm@ltuduﬁl diosetjph)udi nal

& R e BT M S oo AT B

push r§@ EonioRidhal\diRet i (ahgle ThRhdA byAGE ﬁ[dﬁh%rl Qrdchgn Bf §i8 %éHond
invention is_ 15 depicted in FIG 2(a). The joint 50

tapered pap Withebe pushuod longudipal direetiom) body 51, a steel bal |

BEST QN B Sy Y BUT SRR R s o e
JC@stUC"KuREWSEHBGDmQ)The push rod 52 conprises a

pro ection part 52a, a first passageway Pill, and a
ltbéﬁ@éla@ewyctmn@lszww therjeiné 8eqosHng i the Hragentgnvention is
t the outer circunference of the push rod
depmt%g@\ﬁg%dg( 20n’pri ses a projection tapered part 52b.
FuFltetjeimns0 eomphises prpvsiecdd 32) atntide bedly PhratstdePball 55, a spring 56,
inclined toward the quter circunferential side and

andaqump%%%ﬁldﬁﬁc@ﬂa%ﬂ@z@ a push rod 25 protruding
S| dongTiaUehpL efeng o Higbdiy ecti on X

e projection tapered part 52b is
fc(ﬂ)lBHSHcR@Bat the angle formed by the inclination

th t d t 52b with th
RS A PARIFRSR PUISDR B D3 T3] R BH lofon 2

.seconcp&g@ge&gypﬂzprescrl bed angle and is | ess than or equal

to the angle formed by the inclination direction of a
The Pmcmdmwyt Yapepredidedsat the @u(ed |ceclu3®eailcb af the)puslh rdd S2%hend

d.l . 0 30 additi
comprEL B b Pl T S it gs. the rdadina fnerid BL St
inclinet Q6w QSR e SHASEM fSBhtial (e $6d $&0Hd Iaﬁfoggasuefmdel}@ o'd 15hsh rod

body 51, the end part of the push rod 52 on th

protrudipg @iée maa Bﬂ@éoﬂ(iongﬁﬂdmhledwﬁhn Ko Hupshesmotrthrgprajeetéorn tapered

pu IR GRARH o BB L R 08 5 e cion
taperecbp@’hﬂb)dltﬁ heangh tdteloppigelind directhh X $s gl"é@.@ﬂthh@%@é@aﬁto a

rod protruding side Xl in the push rod
PfeSCHB%fi@?&l%H?MI lesgithaacr iegval 5o H angls f@mcﬁ@/ the ingligatiemdiFection of a

main body tapered part 53 (discussed later) with the push rod longitudinal direction X. In
addition, in a state wherein the push rod 52 is housed in a push rod storage space SPi
(discussed later) of the main body 51, the end part of the push rod 52 on the opposite side X2
of the push rod protruding side in the push rod longitudinal direction X contacts the steel ball
55. Furthermore, at this juncture, the push rod 52 and the steel ball 55 is urged toward a push
rod protruding side X1 in the push rod longitudinal direction X by the spring 56. In other
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words, if an external force is applied fromthe

opposite side X2 of the push rod protruding side in

the push rod | ongitudinal direction X, the push rod 52

is capable of noving toward the opposite side X2 of

t L id I .
words 8 BYS ol s ApEIH 6 B G e 22 JUE bl fodpprotyding
side i the posined ledgitndinahdirqatist X, dek huehgod SRlisrapablé sRabviag totvard the

5 the second paséiq?geway Pi 12 is forned

OPPOSiWn 835942%%2% RUEREY Woﬂlé&lﬁéﬁﬂie ngrthe Bushed fangrudisal direction X.

mhe B ¥y S8l UMD AR .1y siin
the secomd pessapewaalil 2 is farrded @ong thefdirestion paperidicuertidr tHei push rod
ongil i e e T P ST S B ) e
Pi12 aRORNcohARE@MioR AR fordra ARfirAnHGHANA 1t ransit path Pi 2.

The push rod 52 is housed in the push rod storage
spar ¥ BODY hat one part of the push rod 52 that

' | ud t ' ti t .52 t
e RIS o8 bORERias P P0G fbeP Shpce, BT dynelg g part 54
the maBibody @pé&edpat 63,MAE aekebrditinsi Pafh iR A R %ukis rodcs N Wseskd in the

is in comunication with the first transit path Pi |.
push rquhglorage epack S ep thebene Bt afshppeshirgd 82 gt inehades the projection part
i e of ush rad .
520 SO Mo SEYTL NGRS 9 yaprein e

push r6d 6P prsothousHdn{y is co@mbhichtién Withrhd Ay rirdtgaoPipallic Bale thread
in the push rod | on&i tudi nal  direction_ X
part 5453 priadsipiodhatiharieunds th paiey cisampieraice of thg push rdstorage space

o e SRS EAENE M8 ok L SOl FERBPR S BBl o

- the pushomdilongiiudmmbl direceot XoRFurhdriebg thd maleltiiead p4rb}4 is chbable of

: .main hody.tapered part 53_.is. provided at the end part
screwigg tqhethep it Al dhrep earb%é RE  BEPSPIT® Fe1ISRN Gognesting mi 29 along

- the pust@d RubRd! &clioNg ﬁ&'éfgll RAGAL {5 ThOMath ﬁtﬂgﬁ:gi?eg%fl part 53 is

_surrounds the outer circunference of the pu
provided atrthgend pphethSRiaimbulyi @ the phshied prawaling $ideXdun dre push rod

. ci.reynferential, side an oward the 0Si si d
tongin Gty {ECGiOER pthefit SEFOR RS o AEBae dieggish rod Storage
space $TRGH 3R HRd EvERGhE OitereirdMfLRATNM R antl MSwardBhopRdMe side
tapered part 53 is forned so that an angle 6 forned by

X2 of tha pusleradmaetnehingsiden the pusi jod longitwdinakbdigestian Xo ffurthermore, the
. lanai tudi nal..di rection, X i s greater t.han or .equal ,f0.a ..

main bo@P oot s2dt KPR SF e b pBOEB KB b Ghet R gserfn i

with thepubierdd [bagitwRithabdirédtioh NC1s diedtéraRartlor @fihil 0R pPsceibed Afyle and is

nut tapered part 20 with the push_rod | ongitudi nal
less thagy oreegpaldn ax apgle § formaddbymrinelivationalireeiian $p efthe aut tapered part

0wt B RESEOAL S50 LDRESHADR B R 2 o

the prepaishisanect donngiting 20 ard the eidl@thretd part sadeé tdrewed fokethbealong

_ joint 50, in cooperation with a flared . copper _pipe
the Pus(’é‘&ﬁﬁif&gi‘tﬁ ngl diregony&nn-additiqn, ifthegoint Yein cosperatien with a flared

L AL . i
conpe 4 o600, 1 i BB T ey MLy cphiltl
depictaddp #l@dl (dpaith ab@hérsopparpieing fndt shdvwhhehea iyl wai Hody nagpered
hy .the.inclination directjon Sil. w.th fhe p r.od
paxt 53 Hymedgp it gl %ﬁnsé P the;nelingtio HEPPU(S’PL@E AP thgpish rod
longituBl@8 Giddaed )@R%&&t&@ﬁ’aﬂ ¢t elyffiSo bR AP IR andli® 130 than or equal
angle y formed by an inclination direction Sf of a nut

to an allglp e'rfet;qudm andificliatibn threctipnsif of eciut tapengil pedi4hatith the push rod
Iongitugh%iaéitréfgiggﬁ Haesgﬁcsz %v%te]?eirég ?e%lgelxlg th?*eafde pra?'tl £ E}.n it eQﬁrregd IA)'a?rt 54
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are screwed together along the push rod | ongitudi nal

direction X. The fluid that conmes flowing froma

fluid passageway of a copper piping (not shown) which

is to be connected, flows to the second transit path

. - . . :
e sfte e STREL Ry T Al X, 1 AR Sl
flowirg@rom tlfmiEpassgepay af h bgppze bipgen(nohshopus vhidds $¢ bE e@mected,

space SPi. and the_second transit path Pit. (4) SPRI NG
ﬂowsﬁ‘ﬁ e spfond frasgt path Bk posed in the second transit path

PiggSWEELﬁﬁﬁﬁLaS the steel ball 55, and urges the
pu rod 52 and the steel ball 55, as discussed above.

1CheSecO@PPER s BispBsddARTheTdeeombippeit pathddi2 pad tirgsd by the spring 56,

conprise third transit path Pi3.and_ i s connected .
therehf SRR e sl (b PYSHOSLBIOFAER SBgFesS T B the Sprcn raget path B2
Fuish Rprirogze, the |ower end of the copper pipe part 57

is connected to the copper piping (not shown) by
br Bliesiprigg Bé findispresad insthe sécond tiansippatls Rije Weeysaole as itlee steel ball 55,

copper pipi Rat sh 5 ich is to be connected,
and urgﬁsgﬁ? H‘éﬁ]tlﬁfilgg 4‘? %ﬁsﬁ%?e%g’i ﬁiﬁis??%?ss%@bocv&pper pi pe part
S7(53COPPER FIPETRARTat i on. ( CONNECTI ON MODE OF JO NT
AND PRESSURE SENSOR CONNECTI NG NUT) When the mal e
t hFlearePpermirelparb7 eomuprises a tiordamansitpethf Ridané ist qpnaegded to the
lowergﬁ({&tﬁgm%{nl&{hgS%qﬁpe[ﬁﬁtﬁ%”ﬁ. sensor connecting nut 20
get Her,

are ‘screwed € end part of the push rod 52

Furthiefmébrepthe avedt end df the@bppitipiise wardy Xlconectddeo fesddpp@chiping (not
%n%i tuydinal direction X first cones into contact
shown) By ragsipg belorstipndiadthpidpe PASRERIEY OH tharropprigdRE éndishawn)
. u w ]
wich OISR e ] BEnRBEH S orSletempd il pl 7 B3
commimingficnudi nal direction X, and the push rod 52 and the

TR N 108 SR 0Bet AR FRESRERE B libevG

NuTyof the push rod protruding side in the push rod
| ongitudinal direction X. As a result, the passageway
PpWbén thieengle thesadpartsldadarjoind it end thademalt ti2@adpait £hef the

first transj.t h Pil of.the push rqd 52
pressus i DRttt 20 priewed ooieph ok fad5pof st et 52 om the
push r&chﬁroﬁﬁ@iﬁ? dide N 13RS p@htrBd Rinitaling GRENBNKGREEIiRfi@b contact
.. to FIG 2(b)). Furthernore, as the screw ng together 30
with a flabyjirase pyt fasined ep therpressird seasos gphrasting fiut Heomthie wpbesdly side

h i f f .
x2 of PGSl SEFOPERS S Bl s Rhi R Boflnod petion
X, andtthepushirod bR diyd thepeeEbhll PRihkn Begih o iaee Rkihst H¥kpring force of the

| ongi tudi nal direction X contacts the push

d
spring §p G HATAIPRSOBES e 3P Of HiscouiiFod prpBvdiag side in the mush rask

o : gitudinal direction. Furthernore, in this
longl@@?g{rg%ﬁéggnd part of the push rod 52 on the push rod

As a fesult, theopasgnosivele Plof ik pressure sensor connecting nut 20 and the first transit -
path Pil of the push rod 52 communicate, and the push rod storage space SPi and the second
transit path Pi2 also communicate (refer to FIG. 2(b)). Furthermore, as the screwing together
progresses, either the entire surface of the main body tapered part 53 contacts the entire

surface of a nut tapered part 21, or the push rod protruding side X1 of the main body tapered

- part 53 in the push rod longitudinal direction X contacts the push rod protruding side X1 of
~ the nut tapered part 21 in the push rod longitudinal direction.

Furthermore, in this state, the end part of the push rod 52 on the push rod protruding side X1
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in the push rod | ongitudinal direction X and the fl at
surface part, which is forned on the pressure sensor
connecting nut 20 on the opposite side X2 of the push
rod protruding side of the passageway Pp in the push

. ' I

n e A RO R GBI SHEA) Ky he

PressusEstassT conmEay nnngzm thE@pptﬁsﬁtelsideém Sftthe pushinbllipedtandidgyside of
seal ed ody aper.ed part 53 and the nut

by
the Paﬁsa&‘é’raéfo?wrtpe push tlareptipEX crre seiiaenixseatehrED
B 0T LM g L
sufficienthnseateid by theitnaitbode papeteeichairtnd 3Fdnd the eyt tafredcpar2lct | ng

i R ERNREREO BTNy AV FE AR P orEBR MEEor &

CONNEEIING Riy150 and anot her copper piping (not shown) are
connected By braising, the sane as in the case of the

prlagddition, the franirS0cie narable frgcooperation with theiflared orgpet pipe

he fl .
comeAISE 0 LA Y B SEARS o RABRo e ekl 30 bt
FIG. lﬁg%th%oﬂ’ﬂer edppehgipidegaheitkhe VAR Furthbdeore, RO HRRIFONEd RHbther

in a node as depicted in FIG 1(f). "Fur't her nor e,
copperNipIE (Rt shownkate donngeted By brasing, thhedme asriadheenspef thpipprssure
sensor%gm?er&qn% nec%&'&n Ecﬁﬁt?({n %bcpo%ngct%ﬁe ﬁgre% Eggper R{H%%OCI% gr% d amt 30, the

ear

flared Ed;ﬁeﬂ.ﬁlﬁ)}: SOﬁsthSér‘[edﬁﬁ ddpmce 1Iﬁd-a1@6pdnh% HL@E&Q LREP&IppRI Fife

and the nut tapered part 41 of the flared co
COHHecémﬁéluE‘éQ]HJe%mp%amﬁpww igFdGnH{). Futeamers, ayhoqghgwﬁqrw part 31

[ e ' .

v BERALfll ®eo LIRS PIE LIV Bk i

nut 40 2fpqgaotonbe Behtlyredaled i Fiéna(fp thdflaed ppasil of thedtardchepper pipe 30
flared nut 40, al ong the push

- and the gy Wn?ﬁ%f Wikt %gﬁ theyflarg 25&% Qe%etq?én%ﬂag But @{etnab%%%ﬁarﬂy

tightlyRed1éd B4RisQtatd.ne push rod 52 first mekes contact with
the flared part 31 of the flared copper pipe 30, and

t Hamthedeorgohtingdg $2th thnsbrewieg segedier biithe ride tieqtdrpattcﬁtt of the

t. th f f th d
joint S R FEnASE vl P B0, pe PR sQnerier St ingion P gt the
push rddloh, @Jdﬂ!kh‘i Qire&@fnl 0 RE ﬁﬂd)jiﬁ!cﬂ@h téﬁbfeﬁ%ﬁ%b%f th%%mgﬁ r&l 52 first

resu a_passagewa flared copper pip

30
makes gﬂl@athgtlf the &aredmar: ltof p;lm ﬂ;arpxji Cmef pipe Blsind thergthe Zaush rod 52

dth d
and 6 RPN 3 Eein 0 o S B B S LB RSk & Lo BT e
oppositeGidd X2 8f ik pustrodtretuiesidesm thb gusCiogWoipgtu REEdiRRkon X. As
rogresses, the flared part 31 is interposingly

a resulg p@asagevit Ricd ihe Aered penneepivg AP sue thstfinstzanss |pﬁthtﬁjéiyvf a push

rod 12 Ica Iy uﬁ%a&aﬁéd %% pu%{}%gtsﬁb \Aeéerh&)%%eeSﬁ ézﬁ% 558‘%}&0 t? glﬂtath Pi2 also

commumm (beeBQ) HG. 24e}). Faitherboty as ﬂﬁebledm[gatrogetﬁ& prﬁgﬂeb‘@s the flared
rod longitudinal djrection X and the pus

part 3 1;}? B%t«?reeﬁ%jy BresEechactysenhe cafire syrigrerod dhepapip b@@y tqpefqd@art 53
and thdgetkhzl?ee%&éhé BP0l oDtk ?Luft Q?tdg%gyeteﬁgf’éébﬁ&hﬁg ﬁrotl;uﬁ gb i X1

e proj ect on tapere
of the mpaintbody tepered pactfBiin iteerpusk r&iebhgﬂhdnhfrl dﬁﬂdldnl Xand thegpush rod

 rore R e SR B e 1
~ Furth&iHokd, h 814 diteS@apHE A %aﬁekéﬁr;%gt B dnd e 14BE pARBD ak?

sufficiently sealed. In addition, the flared part 31 is likewise pressed interposingly between
the main body 51 and the nut tapered part 41, sufficiently sealing the flared part 31, the main
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body 51, and the flared copper pipe connecting nut 40.
(FEATURES OF THE JONT) (1) Wth the joint 50
according to the present enbodi ment, the main body
tapered part 5 53 contacts the nut tapered part 21

[y the femal e thread

body%%ﬁd%@eﬂ are Oéj%?{e@g%c ogléttlr%zell}lﬁq%onsequent ly, with this

JO(EEATSRESE)@TPE]EGONH}/ 51 and the pressure sensor

connecting nut 20 can be seal ed by the main body

taﬂéred part 53 and the nut tapered part 21 w thout

ad ' : | [

coNhERICD eyt imb QDR S rhjin PR/ k0@ par
33 corfactnthdinngtaperediptitt 24 when jtiod méaleShread paat frhami the cﬂqmeﬂ& thmzdi part 22

t he re sure 10 sensor. nec seal ed
are soigeq} Tog ﬁ&%‘f@ﬁ?ﬂt@ﬂﬁhﬁ Mbtgau@n ix@g%e wegﬁr ml thefrgssure

sensot &J‘nﬁéctﬁ@ nuE @6 RGeiEd b hPhERHIS ta%%fbﬁ(ﬁartoj@ NRARGHd Mg tapered
20 can be prevented. In addition, with this joint

part 2 5 @flthotﬁeadyma@e wirewing togrbario rthmaimtj vaieng thetchppes gasket deforms,

f the. d.52 .on,t he, rod ,pr.ot.r.udi
as in xdeipoal il R0t ol Fing B it 151 At pressure
sensor AhABAING fut PRcRI RSBAIEE m&@ﬂ%ﬂﬁh%x%ﬂgﬁbtq& A¢h redBlt ORith this
t he opposite side X2 of the ro rotrudi ng side

joint 5§f creekdng gt @aymgﬁwsmqnﬁeq’tﬁ@ it 2h C@lbbﬁ previgited, dn addition, with
s o S0 Sy A8 EOR USSR, B8 SBER T 1% e

push rbcﬂ] prdmxﬂhlgfsﬂﬂz X Dogitddieihe dlat stirf226 bh®iwhidh isl formaétibrt the Pressure
si mul taneous thereto, .the endhgtart of the push rod 52

SENSOIFQURFFENG HEHE] pretheiogROske SidsrX3 E@Efﬁl tog ArFuding deef the
pass S5 PRARU KBRS B Lo L NS S OHRLE g

- the opfiosits atflecXi bfthe pmﬂrrod/iptd’tmdh'lgssqu@alnng e putihmddammtudmaPBirection

X. In ﬁdb{] aconvent| ghrt]ag%?l, L&% gr\t%l ]@%t r;alfl 3&"&1’1%16} c?pp%gzte side X2

of the PashSad %dng%z@lde (WnH&tsttﬁg steQliHAll S@Ovvﬁﬁ:ﬁ%&t}e@ Svbd Eﬂéequosne
pr esen enbodi nent, mal n body’ tapered part 53 |

side XPof ﬂmplsb r@duabtrtuﬂmg aldgl EoBequenttgceviy withehis jaihi Fhtheosame as
dir c of . t.h

with i SEh0RA il 5 Y B o St pCLReT ey GG Fo et fuid

-passagefwagqual to a prescribed angle and is Iess than or

equal to the angle P formed by the inclination
di®ection Sp of the nut tapered part 21 with the push

t e¥ich Qi 54 Biari 5 e FReshn iRl Ml bty Afeped part
53 is fﬁﬁﬁéﬂ\@dhfltw&ﬂ'g@df 3 tr@ag bfv |ﬂ€é inbisttioA direttRdiil Uelieahain body

direction X. 30 Conse nt if the femal e thread
tapereghpitt 53 withihe Pyl RS ﬂfélgt @ld%/ ifggtien E4s gicates thapwe aqual to a

I
prosr OB 810515 4 e R MM By Lh BB O Bon

of the bidt t@[aailectpﬁﬁ 2ctvith e mih irdEloapitdding dakctidheX Mud starpeliceein the
or .the push rod protruding.  side X1 of the

femal‘ff)%g;qtad Bady2 ea heanalp Hireadspers 3 a1p scTgyedh tagsther alape thedusarod

1 ifalhqhyccan contact the push rod protruding side
Ongm%l ?rﬁe nut tapered part 21 in the push rod

Constqrgtly, iffihn dtm4l8 thread part 22 and the male thread part 54 are screwed together

- along the push rod longitudinal direction X, then the entire surface of the main body tapered

part 533 can contact the entire surface of the nut tapered part 21, or the push rod protruding
side X1 of the main body tapered part 53 in the push rod longitudinal direction X can contact
the push rod protruding side X1 of the nut tapered part 21 in the push rod longitudinal
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_ ﬂared £PRPSH 0P 3

direction X. Accordingly, with this joint 50, a
satisfactory seal state between the main body 51 and
the pressure sensor connecting nut 20 can be
achieved. (3) 5 Wth the joint 50 according to the
duect{?ﬁl ent enbodinent, the flared part 31 is interposed
‘pressed by the main body tapered part 53 and the
Acccrrdingtyapiﬁhehis ot 5 04& sitivEtdrh eal fseiebedwtdin tha ehapabddydd and the
and the male thre % are screwed together al ong
Press"trﬁéefﬁ%‘f?np%mglnb‘hg‘? £y erPA’IIE;UEd’Pﬁiectl on Xin a state
g_ﬁeln the flared copper pipe 30 is inserted into the
opening HL so that the flared part 31 contacts the nut
t apéthatle jramtt504tcordihgGo tisgmousent darybodl\linblht t}ieifbrédqianit 3150,

e o Sl S i o

. femalé ﬂﬁedﬂ?a& 4908 tﬁ@ﬁﬁfeQHreQ@bﬁrt @3 al%rh‘éretvsréﬁ tS%éfthertaﬁ)rﬁ lifadp rod

art wi t hout advancing the screwn ogether to t
10ng1tp@mtitdlmhfe¢texm e siatwlkereigabk Bored defper pe 383 inistrtedainto the

vt SN 50 Bl o T 50,

Consely@dn@e, WapHed j oﬁiﬂé@ 150 ARSE bodES 1 te ﬂe@e@ajpp ;§1§@9b &fhd the flared
wth alowl hten| t orque. a resul

coppet pipg cpleptingmit 4@@3@ ke Aeplest bt ﬂsre nfauab@cbf t@mspfépafpﬁ b @nd the nut

e RO M ol SRS RE UL B b b

deforrhd) @s et apantentibnilieinh Wsofdaglp &nﬂﬂhish@npﬁ@ hihe ﬁdm body 51, the
pr ot r udi n% side XI contacts the fl ared art nd
odndghe Hated COPRRIARRE qoRBeCtiBg 59t $bcan; hfeseaézd &rlth alow

L T e R

nut 40tdae lbeipmvenﬂade. landdifantwioh tHiheiR G0pths barmeas wiZh amoﬁhﬁtwnal joint,
ruding sid

the end B EHE FRMLIOG 2R e PYetbied Prodl SR L4 codaRt eeed part 31,

and th%’%ﬁ@lsﬂcﬂ %2%’1@%3 Hwl ﬂk%ﬁeﬁ&%ﬂ@ﬁz Bf Bk 6)5:15&% ﬂJg p?b@l?dm% side along

nsequently, even Wi hi's j ol nt same
the pusti 1od lengiwdinghdirestiah X. & additiory elmlhltandoﬁslthmemgtl'lb @ndpert of the

push 84 B SRPBOE e K7 G o A PGBt 8 Bomspct e gtepHoall 55

which PHRES twaR MR GppBite sidel 122 BBIWR phathodtRnaldsk 8aL. (Conddestly,
formed so tha the %ae8forrred by the 1nclination

even withr thistpishS @lthe tmeraseviftad porysijonal jnpess thd flvid flowBgwp ohe fluid
S Inal direction X is greater than
passagtgggxég%haﬂm%g %%gélgﬁ)ag@a&egﬁl Ie and is less than or

eqypl to the angle y formed by the inclination
direction Sf of the nut tapered part 41 with the push
r oWith iegping d9 Aegording &xthe presxt w@d@qﬁéhm@quﬁtm@r@paﬂ

53 is fé@g@{,\sg éﬁe{io ?ﬁer o rﬁ'igd % ghe %glé g}rg{tl%ﬂ%1 8F fhe 4313 {)gdy

ud| na

taperedipare 63 indth th@ p@ﬁ&@wmghhdhml dM&en’loﬂ Xeés éﬁﬁﬁi‘ thah bf 6@@1 ﬂﬁd t
part 54 are screwed tog

42 an t he, e thread
- PreSCHQF% § ﬁ‘@e ‘ﬁgﬁ thegpr IeBW’é itQ ﬂ’& argle vdoraed b}b‘qlgxexnc ltﬂﬁ@zon dlf@Ctlon St

t
ot e s S, T NSO B0 S
femaledhabad pire 42 and the nsale ﬂmwi it 3dhae Bd:rhwbdi’agemér aiang thé plish rod

. d t X
long1tu%5na? cehtrg\cﬁl%ﬂ )% I&n@ uq?lgnt 32 wherrl ?hert% a[]e ea Ie;art 42 and 2he male thread
part 54 are screwed together along the push rod longitudinal direction X, the flared part 31

can be interposingly pressed between the entire surface of the main body tapered part 53 and

the entire surface of the nut tapered part 41, or between the push rod protruding side X1 of
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the main body tapered part 53 in the push rod

| ongi tudinal direction X and the push rod protruding

side XI of the nut tapered part 41 in the push rod

| ongi tudinal direction X. Accordingly, with this

[ t . .

the m%ﬁ bﬂﬁy éBe eg p%tsg% g& (}33155% ro%ﬁ%%%ﬂ;ﬁd?\{laz Flfefr g)gl%% %‘?‘P%]f% égggrod
protruﬁ;nga;[tté Xhef the avedpeared pat 4 pipthe pasinedtlbngtudital dectibn 60)

gyth the joint 50 according to the present enbodlnent
Accordinglyy, Wit this fr1isp5G: gipistaary aeal siag eanheiehisypd bebygenthe main

h [ pace

body SRt QSPERE BP0 (R b TRed Ry Pl S e RS

FI@D 2(c), even i f the dlaneter of the push rod 52 is

th h f th .
R eit o e tinads Ul sat ioab iR eR. B Rsrdorcamprises 2
projectib® phrt 30.£54 tﬁéﬁém%ﬁ tpﬁftnfdhfg fda 1SRRREEoRISE §pasl SPi.

Accordingly, olnt 50, even in a case as
Consgeuenilybwith ﬁwent SOh@ @mdrluilez(c)a avenoyf dletcbavaﬂdr ¢ftibe push
push rod

rod SRR T8 oy uod R SRRl P et Aot 10, e push

rod SZMahh.oﬁthﬁ th¢ flamt pafl 31 @Y et flded SsppeRsipc 36. &&%Fd’mél? Ayith this joint
above, the fluid flowng to one flurd asseg can

50, even @@ qage andnspabediabovel thapushgedad can meve tover thewppwtemde X2
of the Bﬁﬁl}ﬁ%g%koqﬂﬂ n‘pér sqg@eél tléé %‘rl%qg% Edn%ﬂh(%lé%:q,%gtlglg% ggtﬁsgsﬂlt with the

joint 5Cpeea dthrtdaye asdebdritictiaBoye) tat 1B ﬂowﬁlgst%tdnaffﬁi‘d ﬁs&ag‘éﬂ@& can
state (%lan be achi eved between the nut nemnhe th

flow to,paqthes thud passageway e Sarps With theipavyngionel Joint. dn additiom ghe

i S LRG8O T 50 CE4) B S 0B 0

a satisfaniry sl stete cdn be athleveddfethfm the oitendrhioa, the pipiey] an®the like.
pa@al 52b with the push rod longitudinal direction is
reater than or equal to a prescribed angle and is

| ewsih 1B 50 88dHlink %o fh'% %rt%@ﬁlj e?ngoﬁﬁﬁﬁﬁ 1Ry¥ gi’d}@cufon taﬂ)ered part

inclination direction of ‘the flared part
52b is forared go dhop Fim’aqgquerrﬁal by thie indlimapors firgotidn lof thyi prejelétivel tapered

on X i rei.n the .female read
part SEER e o ted Vo BfiaBial afetfo RS ot i Bkl Brtpettbed angle
and is (R§'ERAYLBGUaY to e bhgle Fothiedibg thd inefinat@n BBt GRé tﬁé B6le@Yrt 31
seal state can be achi eved between the projection part

of the Hargd copper pipet3Pewvith @p@gslpmdtlonglmdn(ammpg Paige BdErein the

rematecad bt 4t 4 (R e RERES P sGub? BBl cPlvemy. wit

this jon§0,suthérecatidactbiyeeslitdle Eathenichiekedbéitresh B préjedtida part 52a
sh rod _|ongitudinal direction 30 Xis flat;

andthelﬁ%@@@m 3% push rod 62 may be adopted, wherein a push
QMABREERE %ﬁ is provided at the end part on
protru i i

the push ro ing side in the push rod
| ¢Agi t udi nal dlrectlon X, as depicted in FIG 3 (a).

of, this type, a atlsfactory seal
‘é{{ﬂéa’@d nE,éO agko 18%%515&% e E@Fé’t‘ﬁ thspugh TOC} Heis adopted

whereill rt%eééié‘lgs‘ﬁrigﬁé‘d&?gle %ﬂlﬂEgﬁt sﬁg é’h@ @tlé]’i I%rdq aﬁﬁf direction

X is ﬂfB( yWever egush fod %nppbmadc@&dl wherimepthshdott mpareﬂfpart 62c is
provided at the end part on the push rod protruding side in the push rod longitudinal direction

- X, as depicted in FIG. 3(a). With a joint 60 of this type, a satisfactory seal state can be

achieved between the push rod 62, the pressure sensor connecting nut 70, the flared copper
pipe 80, and the like (refer to FIG. 3(c) and FIG. 3(¢)), even if the joint 60 is connected to a
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pressure sensor connecting nut 70 having a shape as
depicted in FIG 3(b), or to a flared copper pipe 80
having a small dianeter as depicted in FIG 3(d). In
addition, a nore satisfactory seal state can be

pressuf€ g@n@&@&nﬂ?&ﬁ%ﬁb‘i@?eﬁgﬁ? ? ag)g a8 %e &%8 i ﬁf‘(}s é@)) ?{g atstﬁred

connecti n pper pip
coppef pﬂpe BOIhﬁvaa spiafi Rfigmeert z&rﬂepﬁt&dﬁﬁ HIGERE). 1 adiinﬁcﬁf A®ebrs 0
t he angI% f or.med the inclination direction of

Sa‘ﬂsfaﬁ?éy FRAL Alatesdn g pehietr eeetzibe PahgRg 62+ike piestire sppsor

conne ﬁt%' |ﬂaﬂa’dr %g]%éd- §n(9 ﬁi%%(%rﬁ ] Sg Fof%ﬂ%h% b&t 82c is

SCri be angl e ess t han’
formedt ng thet ﬂmralt[gli fogmedney tha mdllnaitorodlreibtlbm of thepusH rod tapeked part 62¢

aper ed f the [essure. sensor connecti nu
along U556 e e oytiah e ionohi arseiPrar o el Porprsectiped gle and
is less't]i‘éﬂ drtRhilan 1 dfn%fetfoﬁﬁed)lg the 1hﬂﬁﬁgmpaﬁéct1%ﬂ 095 nfif¥8pered part 71

| ar ed copper pipe 80 along e push
of the Ipmsglrc sefispn¢ongeetagtnub A0 Xlong ﬂm mishired anltmimal directicerdiloethe

thre art sensor nne t
inclindihEREeBF 6 fed b B oPlf TR oo P SERORE ftohidh Fod
longit@ligdl ireBgonIN S a k@At wheddidithdbinlhdd thebati 9Bkt PP oPthe 9&35\&8 sensor

femal e thread part 92 of the flared Copper pip

- connegtingug 7 and thetmale tireascpartfed araserewhd mﬂqgaalpn@ﬂnemueh rod
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onginBEEARRAROR ke TS sRH SR e LB0ERIUPHRRy compestn nut

90 and the Irraﬂﬂhr@dqaaﬂrm% sepavel tobBendon): the PMsH dEesRakulmeL direction
53 is fornmed so that the angle 8 forned by the

X. inclination direction Sil of the main body tapered
p 53 with the push rod longitudinal direction X is
greater than or equal to a prescribed angle and is
| e&shttheajoing 50 e.qmmdimg to the@raviglseenibddoments thymbindody tapered part

i 05 BT SR s i T
tapered“Bﬁ*E &3 %ﬁlhtﬁ‘e phBY ﬁ)nﬁgﬂﬁﬁﬁgl cﬁfbﬁfmg% i E%a{ep gqﬁzﬁ fead

part 54 are screwed together along t pus
prescribed gingle didhisllesdithanciriequal Xo thdangledd formbhé bynaherlnd:inﬂyion direction Sp

o the BAARESEL R 31 PR B e e Lk i S e
femalenBedid banep %ﬁd ﬂﬁ:frhalé Shridd fhrt SPaR UsRwell QibelRPSohY ﬁie%%h rod

direction X is greater than or equal to the ang
longitydinakdiredsipnihdlowryer, g ain trdy dineeas iadrd33papbe fowaaeda sa that the

21 h th d.l d
ey T T -
rod lorig??udilﬁdlt %ﬂé&nﬁﬁb@s featathapadite 15@& ;&?ﬂ% a?lg{:eﬁy\%%nl)a(@gﬁﬂi%ﬁchnatlon '
al on | | | .

ush rod | ongit &
directiqq dpy Of the qubiga@reé Oathed éi‘flgl the push nod dongidingldirection X in a state

Wherelfl gﬁé&%ﬁ%@?ﬁgiﬁﬁ %g%g l%org%l ?ﬁ@% ﬁﬂ‘b&?%ﬁ: sm%gve? %%@er along the

push ral loagitidhm] Girecttfn Xhe nmai n body tapered part 53 with
tRS push rod longitudinal direction X is greater than
équal to a prescribed angle and is |ess than or

t
G At ticQoinfi50 BRIl BE BRAION chitatiis AR AR body tapered par
53 is forontd|so tigt thecingldl & ﬁblrmed:by tre ixclimatian diredtion@it ofihe mdiebody
d the male .thread part 54 _are

tapered GHEyEH 3@%@% fod OaﬁlguC[] Il GGEPT K iseter than or eqial © a

prescribed angle and is less than or equal to the angle g formed by the inclination direction ST
of the nut tapered part 41 with the push rod longitudinal direction X in a state wherein the
female thread part 42 and the male thread part 54 are screwed together along the push rod
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| ongi tudi nal direction X. However, the main body
tapered part 53 may be fornmed so that the angle S
formed by the inclination direction Sil of the main
body tapered part 53 with the push rod Iongltudl nal

oGS B PR e oo
angle & ﬁn&f.‘é diyniaa"mclﬁiaumﬂire&ti’tm $1U i tHeQflaith O tapekicd Phrt 53 with the push

rect gn Xipn a state 5 wherein the fenale thread
rod lo WSJ%E I5eHOR els g thaneai apalite tsmangless Hamadiby the inclination

direcip ERFLIRE i, @R6ted Pt 4 BT (h B il LB K e
whereimrthe ftinmbnthseadtpas 4Qeal tisd maletthreed pirt Shere sorwedhoglyher along the
ered rt 53, the nut tapered part 21, as well as
PuShr?‘ﬁg’ %%ﬁlﬁﬁdaa?tfo -is formed by a 10 tapered surface;
ver, a metal sealing 145 may be positioned between
the mai n body tapered part 53 depicted in FIG 4(a)
anWith ithe jaint 59 agrerdiug pathe pPaviars entbedinhents thepmal stditturaobthe
. t utur be forned hi,s
main tod? apffipal 93 TP pos T el e Airel o ayis orgd by a
tapere&l.{rfd@@; MV&HM nﬁ@al%é@ﬁfg‘ M@tlﬁ% BeOposttitngd BEMRbn ﬁl%@ﬁélﬂ Body

145. In so d0|n the netal sealing 145 can

- taperedipast §3 denicted indkiCh A andA@xeemtamgnesl partRé or ghei %ﬁg@d paryy3hfand the

e sty 5L WS R A5, BLAGH. B g 40

an O-ring 155 mayHeGhbsthutel Gsrabie mailoeMenglb, frofo dongs, MRS @btal sealing

sealing 145 or the O ring 155 may be provi ed on the

145 capge ﬁrbéfei%wy T?I%%F@iie%c‘-‘ﬁﬁil{lglysl the §<ﬂlahtht3hgf 8 sepd cans berinempyed when

tlghten?[lgﬂilslp forne ng opﬁ?ﬁg r@ﬂﬁ%&%ga%td mﬁ%ﬁedéﬁ?@.?ﬁ%égtg?age

grooveZ]G%t the tiietal jsedlinig 196 oadmibdh:rggl SSandynie: groeidedos the mam body

odi nent.s, not.hj in particular. wvas formed on th
- faPefef-ﬁeﬁfh uge lfl%e;?e‘%a%‘fl ﬁgm Sesgstf%utre Wb?%@@%%??@hqg%thﬂt the

metal s%:gﬁ%:%york?ﬁ‘e OWidEIs witf @y ded, as depicted in FIG 4(d)

(e). I'mso doing, the seal structure of the
méEh  body tapered part and the nut tapered part 21 or

53568, B8 o bR B S50 s

. fonnediﬁpﬂléhﬁﬁl batlyFth recfh(a&) 53,100@ prgectibh 5@;@@123@, 139 A5 B4 further

circunferentia de is a Ti ng surface centered about

providedsas gepitied dF1Q 6@@4 ﬁ:tiiIEIG: #((e)ak w, dodng thersealsstnut-uceofthe main

oy g RS e S 3 S ARt BNy prsgroecion
parts 1239238 Gurarntbis, §GtH GO p?@éedtmnqﬂﬁl 10B#Bepived th Flee 4£1d), the
projection part 123b a epicted in FIG 4(e),
surfaceqpy the putenpirqumersntia sids; ip @mmgérl@‘mq cghtestdorbonstha push Tod
nal
ongiu! 18 68 A ASOAL e Uil A0Sk Sy e o

the surfase anhdgovairtd eltk mehiredlongitidinglelifcefiddXr Rsddaiion! @ith fiiee
r ot r.udi ng side X1 direction) centered about

_ h
proj ect{%ﬁzﬂﬂﬁﬁ?gb b NRGIKIGH fiee). the perace on the oytencircppyierentid sideis a

¢
ST e R M i
circumfeBentialisidd isias imeerted boﬂyaltsaﬁhce@viﬂﬂkﬁpeﬁ&omp@hsed peotauding

. 27
'side Xf&?éé%’én) centered about the push rod longitudinal direction X.

&)
With the joint 50 according to the previous embodiments, the main body is provided

with a main body tapered part 53, but this main body tapered part 53 may also be a convex
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spherical surface part 163, as depicted in FIG 4(f).
In so doing, it becones possible to form the sea
structure by making line contact with any | ocation on
the nut tapered parts 21, 41, regardless of their

spheriﬁ?%?.&ﬁéaei ﬁé@t Lstsgcg f(!rﬁgh %%Gt %(?f In @Uc'dlcqﬁ%'ﬂ; ﬁ%gnfeg 9545‘.1%'16 to form

the sealisarpctamthyanaltihg liae norexct syitheanyd adatist ioh ah:eenmazt}iere‘tl@n@ 21, 41,
he sh rod 5 profrudi side |t|o
regafdﬁf‘éﬁ pEteH rpspepie anaﬁeﬁ)ln a4diions %g?éplgit 847(8} gimiglgealing 175
i
o O WA 15 8 W

protrufjmgtsrd@&(h dn sidigox s dbplc‘sd idBIGh Q(h)t hetosgalgratve l18t7 tiorethe metal-

d,not .on he co vex herlc surface part
sealing $5'SEn0 8yi8g 1 s by be RubadecRbans BN evan ¢ bigon the
push r&@ Erotﬂuﬁlr%tsm%rX "k Q§ dom@ M akal 38A¢URYE Wiidd %of’éﬁly B$ the convex
for med € joint according to the

spherigsd éuﬁfwsnaetdtﬁé dbtﬁ@&ﬁosbyathd meted seabiog di76 ot ther@dingrtdai i aglaer words,
aduﬁsmg % Rere portion is provided at the push
prOJ ?? ﬁ ; the end part of the push rod,
an@nt he i ke, but these may be convex spherica
surfaces. Hé 15 The previous enbodi ments expl ai ned
motEE thejeinsipecordiag fothepratoysenhodiraentitend the ehavementioned
. t a o
modiili S25fs, BEAIRAA SHIGR R AR b O il GRAARE end par
of the pashiedtdandnhenikd) bat theesaay Be Somveg Bpheticslafighyesval ve, and
the like. |NDUSTRI ALI AL APPLI CABI LI TY The joint
a rding to the present invention can prevent

Cragk B o@f erﬁﬁﬁiuﬂ&lgs Q@ﬂ&m&? rqoags Wh&eRAUhe E}Enttéﬁem ﬁonnected to the

pressure sensor an use In constirtutin

_ pressureesfen‘scgenmﬁctinfg nutidQ, tlmfﬂami enpper gipa dthu des j@n&tcl;an aBo be

CLAI 1. Ajoin , for, pbrjnging into
adapteg G GREER PO MRS FF 558 S ﬁgeﬁga wdoﬁ% hrough
INDUSTRIALPAE SR LRWBA ASCoNd fluid passageway (Pp) of a

nut menber (20), which conprises said second fluid
péﬁgagmwo(dmg to the prseriténvention darpprevent 2@)cklnamxﬂ the nut part or

apered part, .(2 e ou
the mu 6156 i SR P ot 4t S Somsn o b Rt b anai
conditipasd anditeelikd@nd conprising: a push rod (52); and amain
body (51), conprising: a push rod storage space (SPi)
that houses said push rod (52) so that one part of
said 10 push rod (52) protrudes along a push rod
| ongi tudinal direction (X); a comrunication path (Pi2)
for conmunicating with said first fluid passageway and
provided in said main body on an opposite side (X2) of
a push rod protruding side -of the push rod storage
space (SPi) in the push rod I ongitudinal direction

(X)
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a seal structure formng part (53, 163) provided at an
end part on a push rod 15 protruding side (Xl) in the
push rod | ongitudinal direction (X) so that it
surrounds the outer circunference of said push rod
storage space (SPi), andci e of formng a seal
structure by contacting sai Irst tapered part (21);

1. A jedmd56, 60 lfer Hrimp@radinpadoinrhiddativapa it flafd p@g@wag wherethrough
together with said female thread part \@éalongthe

fluid paseeh: 3G Seaonst FudipaspecyaydEe) w)meralef:r r Which capgrses said
seconc? Al =808k ®a} maﬁfeﬁﬁf& thﬁe%a%a.ﬁgﬁb A cga sea 1{%? %@ Sf?@rntlclmed

are scre t oget her
toward ‘dlemumg; cpamhfetGtial ﬁ&eancbtomscbﬁwd femialle thirgagltpatiajiier et
art (21); and one part of the portion of said push
COMPIRE-(52) protruding fromsaid push rod storage space
d Bhrod Maglds one part of said nut nenber (20), said
push rod 52) moves toward 25 the opposite side (X2)
aomaiprhedp H:ﬁcﬁdprﬁﬂl@rudl ng side along the push r od

o o sne e (e ey BosRa iR R ) fotppt apgepart of said
S apGshcreaTsD) &ﬁam@@ V\Efapﬁlﬁh?&dlo itubieal dRbdion(X§) as

recited in aim1l ereln sal seal structure

f oR APBEBInatoT BEh (H@Bforucgmal@w@ng withgreidefarspfvid ppsageway and

LR i ) DY LD Sl o

pr of the ghustgrosli sdﬁagersptatsa(sm’mﬁh thopush@bd dngthidiahl ditetest GO
(X). 3. The jo as recited in Caim2, wherein
ana | P@uf(t@l)e ff"é‘iuﬁé aa%ﬁ%ﬁ 63 Harpyidad po @drr@atqncﬁm(s@m

I oﬁgl t u p@ ect | ggs?%dtloégqﬁlh %#Bg 1? gm“é%unds

an@ie@u(qn)cxrbmnfmdlce of mid aush rod Isicnadel spacaJ(SngandxrapélBB bf
f.the fi t.(21 th th h d

" ofFERRS 58] SHCREE B Shtesne st Bperoq B LY 98 ¢

f e Bla thiva@3ErtRed) capAde oﬁéweﬁlﬁg%é%e? mﬂlmmﬁﬁrﬂaread part

(54) are screwed 't oget her he"joint as recite

A &2pralpng theQhush moBlonginetieil dictéai K)second t apered part
wherei 53) is provided with a first projection part (123a,

23b) that projects toward the outer circunferenti al

vﬁheﬁ%md&ﬁﬂa&&hﬁacﬁ bar$ {220 %ﬁdl 048 hille Padald ;faﬂt%@ﬁ) ard 3&9\%& together,
forns a seal structure % contacting said first

thenpeidessabyiructyre formingipatefSdr 3 qontagts $Né|ﬁl‘siltaner¢£lspart (21); and
0
ohE P BBk b LI g R ol Bl bPS S

spavet(SPi) @3tacts One pheof QidiutaSerhbet (R sdid pﬂﬂhyro@ 82)Gh@teBtoward
of daim.11 through Claimb5, wherein said sea

th QrPOSile Hide G¥Ai o ghapish Tedprotrudimg sidsraenestbe pashsredﬂmgtudmal
dﬁ@émﬁxr(}é),léﬁ brﬂn%é intd Zél)nmuﬂf’caﬁor? §RE k54 %Wpas%gway (Pp) and

said communication path (Pi2).

2. The joint (50) as recited in Claim 1, wherein
said seal structure forming part (53, 163) is a second tapered part (53) inclined toward
the outer circumferential side and toward the opposite side (X2) of the push rod
protruding side in the push rod longitudinal direction (X).

3. The joint (50) as recited in Claim 2, wherein
an angle (8) formed by an inclination direction (Sil) of said second tapered part (53)
~with the push rod longitudinal direction (X) is less than or equal to an angle (B) formed
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sai d seal i ng nenber (145, 155, 175) forns a seal
structure by contacting said first 15 tapered part
(21) and deformng. 7. The joint as recited in Caim
6, wherein said seal structure formng part (53, 163)

. i 7 . i g
b RN SpPEORY it kiblrednfafd ol Plicn BHORGA b S
lasgineiind difedtiondKY iroa state! velareiafsaidl famnabe threld pargi228hed said male
vvhereflﬁ 20 sai d, push rod (52) conprises a second
%ﬁ?fl@é’ﬁé APRFTCYBLRECEEr t he portion protruding from
4. TheJBirt aPtbefled AL IRHPS BYCIAMAL Suilerdit ) and that projects
toward the outer circunféerential side, wherein said
&a&bmchémapq:red: pard (53 ag provviet adths: St ptojacnmt para(ieéded 23b) that

t d h 5 t dth
%8@“5"3”@%0‘%%)%%@ %Jfﬁ%tl%ggiﬁ'(%fé% rrgygf r ug:l\ﬁgrg si d:
lPngt lsﬂa}%cﬁwgmg 03k, 01@%? fme alsedlisracihieasy Jo%{iacaﬂg said first

brings into onmuni cati on said second fluid

taper ) @mpJefameingai d cormmuni cation path (Pi2). 9.
|ted in Claim8, wherein said

> Theégmghsdreﬁi& ﬁ(l@%lfﬂgﬁl etrelf152a) conprises a third tapered
ARy deal Sheibhurd ﬂﬁﬂnh@qﬁrﬁ@%r@) id @@orﬁf@k &bﬂ%ﬂﬂﬁ&f o d18B).

side and toward the opposite side he push r od

6. Thepw!@i awmgl igjagp ongclpive 05Gmnrlotbrqugl(agilmu$ rvéhiereinr ect i on
18 ettt BRhe il G FRTCGpRRGS Sl SuBiiiad 135, 175)

dsadeparute bollpwadd t he opposite side (X2) of the push
rod protrudj ng@5| de al on the push rod, | ongitudinal

sgidrseglineomenkst (A 159 Wg% DTSR YBhATIIGTER bY Gontaciing said first

way (Pp) and said communication
%‘at%%ﬂgﬁ@%g oint (60) as recited in any one

. 7.Thegb1atmmé1te@m|0?rmﬂnﬁhmhmgh Claim7, wherein 30 said push

Ao TSR P50 T e C et s et e 4189 for
sﬁpﬁ&nﬁg%e)uli gémlhgﬁwmb%p(mdwmgs} udi nal direction (X)

iRclined toward the outer circunferenti al
8. Thegoinib(SAhes teoied i any eno plaus iof €1$mdeth(0(g)1 (Jéint hewhqmush

st et Rl S i oftol Prf b ot I eGP potrading
froh 6haidl Fﬁﬁiroﬁ@ﬁb@z{g%% pR& (SPOZhH, thé?y?oéﬁélé gm%k@ﬂmero%@br( 62)

noves toward opposite side the push rod
cpeenfatentiahside.adicatin sejd speond peeieetisa palrtawgtaptmmdeﬁrst tapered part

QUL R i L) I3 P RO SR oh sy e
peettitiiidide dldng Ne@ush rddIOngiOlindl @fre&fdnr(m) agd bihgs into
conmuni catign: a third fluid passageway wherethrough

cwmunaﬁaa% said second flaidpassagemvay (Priaad peid cagemBycatipp pa@f(PlZ)
ses said fourth fluid

9 The 5]% 1(3%?9&151\@1 %gs’;‘%ﬁ@% h tapered part (3 1)
saﬂtsbd:dmdd)rdsjachcml payt (ém@ domlmrse’s afhudl‘tab@af part (5abplinclined toward
COF{PFI si ng paTst& ogl
the outer cucumferentl side an towar the 0ppos1te side (X2) of the push rod
protruding side in the push rod longitudinal direction (X); and
said third tapered part of said push rod contacts said first tapered part (21), and said
push rod moves toward the opposite side (X2) of the push rod protruding side along the
push rod longitudinal direction (X) and brings into communication said second fluid
passageway (Pp) and said communication path (Pi2).

10. The joint (60) as recited in any one claim of Claim 1 through Claim 7, wherein
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amai n body (5 1), conprising: 15 a push rod storage
space (SPi) that houses said push rod (52) so that one
part of said push rod (52) protrudes along a push rod
| ongi t udi nal directlon (X) a conmuirication path (M

TSNS RS (LY SBSSERE Y o

provi pp03|t

R Yodproduding bide Qﬁlpﬂhﬁhd& p@hhrigd Istigitadihl difvetion @h) drddhat is
st.orage space (SPi)) in the push rod | ongitudinal

iglinsd toward the outerpitgumderential ﬁl&‘étami owasd gherppppsiia sigesX2) of the
A o AHAEE ok e Fith R bn b SRR RREY 1 @

saminfgitth tipesek pdrtrcenﬁacts mazﬂ)@rsts:@drdfthibart 1), su0d said pdsh tddg62)
e b S e o
1685 RAG H?igec%(%h X &gc% %}iﬂéﬁ%%nﬁﬂﬁﬁcaﬁan@ id 8§coﬂﬁlfﬁud passageway

t hf ead part ; 5 a nut nmenb
(Bphmdmd@mm@mt@h@aﬂf(ﬂ’e%)d part (42) capabl e of

1. 3R B BERARE 4 bR e S BR RS apo  hertmongn
fluid paRe8iang a fhlknn figld pagsagé\xramf)s@ﬂ éjplﬁin@'(m GABRh; coﬁﬁa@hs@s said fourth

si xth tapered part inclined toward the oute
fluid pé$smmd§é)n amdaa fifh memd@aﬂdﬁ/é} incligl rediplly a@df@mrd an eadpart;
andcog'%r i | de; wherein, when said female thread part (42)
id male thread part (54) are screwed together in

a&plﬁhﬁida(sﬂ'i%@l n said piping (30) is inserted in said
HL) so that said fifth tapered part (3 1)

openlng E
- agp#ipRedy (o eomyrisng: tapered part (4 1), then said seal

PR AR A s P 528 B oo i
fi I)Itslh rocﬁ 6128 padrudas ﬁoﬁ@&puslﬁﬂbd lomgtudinat diedctibh€Xporti on

of said push rod ‘(5) protruding fromsaid push ro
st dFygRunicalionpaticthiy) fos semeugicaheg Weh saéﬂhlrgﬂuxdﬁassageway
fi aRBhhinG \.

o{i/\l{/aofr‘b ?ﬁg& glgspo& %u(rel b;é?% 011??(2?})&?1%{} e pu ﬁ?ﬁ 8]?& fod prémdmg
pr sitle olkha gush wéd s‘airagmg;phctae(sm)sh theophish edylonpittadiad] direction (X);

PR TRBRAEHL LM aACLo BORARAT DRUTgR body ona
paisﬁsh ) gl)otmdﬂag suﬂ;f(m i b pﬁ% foR9bh Bfhdinal @rasu&h g so that it

wherein said séal structurée form ng part
a setpendsihe gpler adctmafﬁteneeelj sgichpuishrred stotaga rsgaceisPt)mld capable

out CJrcum‘e e .and .t rd t ite

si Ydorsing aspal; ﬁe‘r&:ﬂﬂﬁw ?Odlgacuﬁg 8??333&%6? cg%mfﬁﬁihe push
roidmlagrtgjew% 934)%dect|on (X). 13. The joint (50) as
recited in aim 12, wherein an angle (S) formed by an

aingt mepdet ¢R) epmprtingn (Sil) of said seventh tapered
PaY fern{aSthread part (42) capable of screwing together with said male thread part

(54) along the push rod longitudinal direction (X);
an opening (HL) for inserting said piping (30); and
a sixth tapered part (41) inclined toward the outer circumferential side and toward
said female thread part side;
wherein,
when said female thread part (42) and said male thread part (54) are screwed together in
a state wherein said piping (30) is inserted in said opening (HL) so that said fifth
tapered part (31) contacts said sixth tapered part (41), then said seal structure forming
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with the push rod longitudinal direction (X) is |ess
than or equal to an angle (g) forned 15 by an
inclination direction (Sf) of the sixth tapered part
(41) with the push rod longitudinal direction (X) in a

BT, 137 a0 g By PR ot L St e VR PR e i
apérad p@s(31@cinded in Caim 12 or Caiml13, wherein said
seventhtapered 3).is prowded with a third

tsrpostion OESEEéHlShm@EﬁZ ) PR lrmfrcﬁn spidPush rashsarage

S L e AT U iy
mwatchbi(a bpgpsitaiide (K2} ¢f the pﬁglhr red pﬁ-u]i-fdd\ll\%geﬁde alding th'gfﬁﬁsh 1|'od
oi.nt . recit in Caim erejn sai ea
]JQWFP@P}?? 8 r?%&%m(%é E%rme%@to %@%ﬂ%%ﬁ%@%&@w%@w
fﬁﬁpﬁl@@'ﬂmﬁéﬁm a%? $. The joint as recited in

(g%y one cl alm of CI (ﬁthrough G aim 15, wherein
12. Theaoidt ssaatitedtin Gdaior H, Mlemimg part (53, 163) conprl ses a

ol TR Bl ringa?. o2k J%fé,‘lfth"i‘a;%?fdf%?%@ﬁ Reliigd toward

16¢ butet éifc%nﬁ%eﬁt‘i’dltsﬁ!étahﬂ Gowal @Jhe‘ dipobite 51@@ &f dsus_h 3dd
and deform n 17. The joint  as reC| in alm

prefrudipgside in t gapusls@dllowmdwhdleecﬁon (Khg part (53, 163)

.147, 187) f ti
13. T S G B R TP A 175) ) 16 the [ oi nt o
ane@pledd) foRnady & thclih@ion dfectibra{ 911 YloF shidlseaiih gp@fe@p%ﬁ {53)
wherein said push rod (52) conprises a fourt

Witlbihe @Pﬁfbwdé@?aﬂumwwmﬂ ) tjlesstthan asvearal to ﬁ@ aaale (g) formed
ShelflafiGH B &ABAY A or HciRRlagk RS pg@Fg&; iR AR L

rom sal pus torage space " said
I6wgintimapdiedotion (Xninpestite eeteis tAd fnelldtireadarat @h) &ai @id male

ifth t red part (21), said push rod (52) noves
t{;f&%% ?ﬁga@ﬁﬁweééogﬁﬂeré (X2) of the push rod

14. ThE (ﬁﬁtrés‘%&ﬁ? ?bﬁ&m hoREILRE] PUsfdiRd | ONgI tudi nal

rection brings 1rito conunication said 5
saldu;bwntﬁ tapcrdd pais $38) emprp v{dep withrecthiyd iptoj ectivm pairt(@232)123b) that

t . Th t ted in daiml8,
P%ﬁ &%f h&“ﬁl??ﬁF{rﬁ&Berg‘%l’g’@{ ?ala‘i‘t glrt e(5|221) cgln'g]rl ses an
sﬁuqﬁ&ﬁ?mﬁsﬁga@ @1@3 a{ BAB) £drhE |a's@ﬁ%trh@tﬂ?crﬂf c&n%ﬂﬁ%&%?( {1)&11

circunterential de and toward the opposite sid
t&iﬁrqdmdaéh rod protrud| ng side in the push rod

disnal; d 10 said eighth t d
15, i 98 G e bl GRS “anot her par € of sard
shidfstdl sﬁrﬁ&@fe@dm‘i’i@gbmg?ﬂ-)l&ygladmﬁ%ﬂh@gc TRV EEecl RN 65).

t he opposite side ush rod protruding side

- 16. Theyjcinigs reritesh insanyrang qlznnvgqftQI@mn hfﬂmagéﬁlamlﬁ Xyhereind

B AT 955 Mt 155, 79
as a separate body; and
said sealing member (145, 155, 175) forms a seal structure by contacting said fifth
tapered part (31) and deforming.

17. The joint as recited in Claim 16, wherein
said seal structure forming part (53, 163) further comprises a groove (147, 187) for
supporting said sealing member (145, 155, 175).

18. The joint as recited in any one claim of Claim 11 through Claim 17, wherein

said push rod (52) comprises a fourth projection part (52a) that projects toward the
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19. Thedoint 5 1efitR

20. The joint as recited in any one claimof Caiml1l
through Caim 17, wherein 15 said push rod (62)
conprises a ninth tapered part (62c) provided at the
end part on the push rod protruding side (XI') in the

: . Cool i Do ‘ :
Sk S5 S 5P aE R Pl E i o g B sl sgrpee space
SPipntietehesaipfoasthipeojedtida pa2bntattstahethepistofisal fifth tapered part
%é)tsgjgdi ng sjde in the push rod | ongitudinal direction

) seid st Fd{OR) aperewaiddhe opRastta £idle (XAairibe pyslrpd protruding
8, ot b et FRASERAN rlion TR p B SPgt B ctiniliion s
foucth fluih paysagedey dmngd t4ié cpmshnication bathgPiRdi nal

di.rection (c@_l and_brings into conmunication said
Gany R pPp) and said communi cation

28 Rukf ip?&jecti%ﬁ part (52a) comprises an eighth tapered part (52b) inclined toward
the outer circumferential side and toward the opposite side (X2) of the push rod
protruding side in the push rod longitudinal direction (X); and

said eighth tapered part of said push rod contacts another part of said fifth tapered part
(21), said push rod moves toward the opposite side (X2) of the push rod protruding side
along the push rod longitudinal direction (X), and brings into communication said

fourth fluid passageway (Pp) and said communication path (Pi2).

20. The joint as recited in any one claim of Claim 11 through Claim 17, wherein

said push rod (62) comprises a ninth tapered part (62¢) provided at the end part on the
push rod protruding side (X1) in the push rod longitudinal direction (X) and that is
inclined toward the outer circumferential side and toward the opposite side (X2) of the
push rod protruding side in the push rod longitudinal direction (X);

said ninth tapered part contacts another part of said fifth tapered part (21), said push rod
(62) moves toward the opposite side (X2) of the push rod protruding side along the push
rod longitudinal direction (X), and brings into communication said fourth fluid

passageway (Pp) and said communication path (Pi2).
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