; uvwxe3e- *<| F6ATSPECI FI CATION -1- PIPE JO NT TECHNI CAL FlI ELD The present
invention relates to pipe joints, and nore 5 particularly to a pipe joint
conprising joint nmenbers nade of synthetic resin and joined to each other
by screw neans. BACKGROUND ART Generally used in fluid control deyj for
exanpl e, 10 for manufacturing sem conductors are pipe joi ni\mm\wmi\mm%rl se
a pair of tubular joint nenbers, an annul ar gasket interpo he
abutting end faces of the two joint nenbérs and screw means fori6*ni ng t he
two joint nenbers. Wth such pipe joints, the tubular joint 15 nenbers and
the gasket are usually made of a mEFECIFLGARIQN Sus316L or I'uﬂ \ﬁ“m“mmmss
steel. Wiile various fluids are passed through conventional‘w mw “ of
stainless steel in the process for manufac turfing sem conduct okgyihese
fluids include those having 20 properties to readily corrode netals, such
as acidic ammoni um fluoride, and it PEPEIe®OINTI to i nprove the joint.

Al t hough it appears feasible to nake the nenbers of the 2 pipe joint from
PFA or |ike synthetic resin, synthetic resin nenbers undergo a greater
alteration in shape (e. g. stress relaxation or cold flow with tinme than
metal nmenbers, and the specific preesmyiea®Cetikipng between the 5 nenbers at
the abutting portions gradually decreases, possibly resulting in | eakage of

the fluid. An obhechrekehite iPhRH 0N PR tioS piPeP R4S @ P d. S Nt
wherein the portions to be brought into coﬁtact &%@ﬁpgg nﬁ%ﬁ §§§P d€ of a
syntheti ¢ r gairti2Rd aMkCho a pipe joint comprising joint members made

of synthetic resin and joined to each other by screw

means.

BACKGROUND ART
Generally used in fluid control devices, for example,

10 for manufacturing semiconductors are pipe joi;ts which

comprise a pair of tubular joint members, an annular

gasket interposed between the abutting end faces of the °

two joint members and screw means for joining the two

joint members. With such pipe joints, the tubular joint
15 members and the gasket are usually made of a metal, such

as SUS316L or like stainless steel.

While various fluids are passed through conventional
pipe joints Qf stainless steel in the process for manufac-
turing semiconductors, these fluids include those having

20 properties to readily corrode metals, such as acidic
ammonium fluoride, and it is’'desired to improve the joint.

Although it appears feasible to make the members of the



10 retains ability to prevent fluid | eaks despite the | apse of tine.

DI SCLOSURE OF THE | NVENTI ON The present invention provides as a first
feature thereof a pipe joint conprising a first and a second 15 tubul ar
joint menber of synthetic resin, a synthetic resin gasket interposed

bet ween abutting portions of the joint nenbers and screw nmeans for joining
the joint nmenbers, the pipe joint being gharacterized in that the first
joint menmber is provided in an abutting énd face thereof with an 20 annul ar

recessed porti.Qn. [ n ning.r,emaining therein with the gasket
entirely fiFPE% ¢ 2%%?%?%?h2& e@gﬂ&%iﬁ 26 FEHG prytdetig th an
annul ar rid%e Qn agwgputtin end face thereof, the ridge being fitted in

t he openi ng*GF PhEEEESs SRUFTHO &n SHeaTatha lfesiadiion tire¢har® i (e tde
recessed portion, an outer surface of the ridge of the second joint nenber
bei ng press8FTEGSEi Kl 3R HioRe OTs Golae & Lo )t i the ddswe cthpor tieralof the first
joint nmenber with the gasket interposed between the surfaces in 5 intimte
cont act t heMERPERSap@indxitiet elPpcdfde presentrier oczuirfrdcyy aaaahamhd he pi pe
joint is properly tightened up, a portion of the abutting end face of the
first jobPntmepipeas [Bds itthieo radal trtd aiga oy tioay Ynadifa 1t1Re deRGRE:RM; portion
being then in intimate contact with a portion of 10 the abutting end face
of the secopdsisdblly mesdrip@sSin Qeettagrdicd lohd MYy of the ridge
approximately . over the entire surface areas thereof, a portion of the
abutting end fapa objebe biff thel ke MeLaRTIH 94 out war dl y

ial.l
of the recessed portion being then in 15 intimate contac q‘\ﬁivtlﬁ%%aportion of

the abuttingiead s S ngl Q. r. positiqned radially
out war dl y o?@%eﬁ’%ﬁ‘e%’ﬁ%?’g‘% ﬁg)t%e yr%l\}e%?’%rﬁreg)g’r?t ?’rré)u&lj‘r 08 Gentaqter eof .

The present Lkryent i rQyides sas econd,.feature 20. thereof a pipe joint
conpri si ng ghgﬁrgtfgﬁégagégbgﬁggtgﬁu%ar%ﬁ%hﬁ&lﬁbﬁﬁ@FnUPHQyHFHé¥1c resin,

and scregy neansfar 49N the_join nhers, the pipe joint being
charact eri ze% I %hg%ﬁtl%etg’?it?sp el e :@M}Z}r iesakﬁr Sesgddanithe dpaenul ar
recessed por%i&g in an abutting end face 25 thereof, the second joint
menber bein8 p fded with an 4 annul ar ridge on an abutting end face
thereof, the ridge of the second joint nenber being fitted in the recessed
portion of the first joint nenber, with an outer surface of the ridge in
intimate contact with an inner surface of 5 the recessed portion '
approxi nately over the enti PESELOSHUBE OFcZHEWINNENDEONiI pe joint is properly
ti ghtened up, a portion of the abutting end face of the first joint nenber
posi tioned radi @heypresent! gnuénthenr pressa@dspakt LOFiRakNGeLREF N i Ntimate
contact with a portion of the abutting 10 end face of the second joint
menmber posi themeefr adipdpey joint comprising a first and a second
15 +tubular joint member of synthetic resin, a synthetic resin

gasket interposed between abutting portions of the joint

members and screw means for Joining the joint members, the

pipe joint being characterized in that the first joint

member is provided in an abutting end face thereof with an

20 annular recessed portion having an opening remaining
therein with the gasket entirely fitted therein, the
second joint member being provided with an annular ridge

on an abutting end face thereof, the ridge being fitted in

the opening of the recessed portion with the gasket fitted



inwardly of the ridge approximately over the entire surface areas thereof,
a portion of the abutting end face of the first joint nmenber positioned
radially outwardly of the recessed portion being then in intimte contact
with a 15. portion of the abutting end face of the second joint nenber
positioned radially outwardly of the ridge approximately over the entire
surface areas thereof. Wth the pipe joint according to the second feature
of the invention, the ridge of the second joint menber may 20 conprise a
portion forped, jntegrally with the second joint nmenber and a portion forned
separately f?oﬁb?hﬁ Fﬁ?ﬁéﬁaPOﬁEFPPon?ntH&tﬁérﬁpéﬁapﬁt@ér&hewrﬁﬁgEh@fridge
of the first joint nenber being in intimate contact with the separate
portion of the SeeeRd jeint member hRéngt brepspd pgamhsitsadsipneger |y

ti ghtened up. 5 The present invention provides as a third feature .

t hereof a pFpEfpeenefctherrecagsedf ppstiandod sheofiflrsgbybant] aehberenber
of synthetic resin, a synthetic resin gasket interposed between abutting
portions ofwihk tbengaSkeenbaterpogedcbewwaBanshbokuirehbbldjhhe j oi nt
menbers, the pipe joint being characterized in that each of the joint
nenbers bs pnevided banaacebuhéicaqienda%ﬁ%x&h\s%@% w,ER %Eea%‘é"%
recessed portion for formng a portion for accomopdati ng the gas%et therein
when the josptraeabereadOwnane t agaknst ;ea , L0 asket being
inintimte contact with ané?nﬁgg %3??agg&§? %%eﬁgggégggdt%8§F|8ﬁ§of t he

first joint e J .t he ticre area fhereof when the pipe
jgint {slprggzp?yb??gﬁ§gﬁggaﬁgéyggégﬁ%égeeggrIFgﬁ 8? Fh@ 6é§§§t38%563edplp

f 15 th tiQr i th i i_nt | mat tact with
[rom 1 heasaE ORS00, OB P e kTR camict W th

approximateI%gr ver %he ez%'re area thereof, a portion of the abutting end
face of thePPTTsP"j 8PARI Br 1PoiPtiBALE FaBtarkyvwiEhapdppraionhefr ecessed
20 port'8n %Rereof being then in intimte contact with a portion of the
abuttinb eniPPaRUbFipgcerd EARe] BEnthReABEPNE0dPLNENBEmbEY al |y i nwar dl y
of the recessed portion thereof approximately over the entire surface areas
thereof, a BBFitdAned radiablyt inyasddyf afetbe rhdge@Sapprekijaitelymenber
positioned radially outwardly of the 6 recessed portion thereof being
then in intPHEFetkenentirei shrfaper areasotheneosbuat pogtesd bacenaf the
second joint nenber positioned radially outwardly of the recessed portion

t her eof appabuttingl gndveacéhefether €isstl 86€nk, manBas EBEE%@BneEhe first
to third features of the invention provide pipe joints having sustained

ability to paéﬂamlyleﬁkﬁaﬁ&ly of the recessed portion being then in

15 intimate contact with a portion of the abutting end face
of the second joint member positioned radially outwardly
of the ridge approximately over the entire surface areas
thereof. |

The present invention provides és a second feature

20, thereof a pipe joint compriéing a first and a second
tubular joint member of synthetic resin, and screw means
for joining the joint members, the pipe joint being
characterized in that the first joint member is provided
with an annular recessed portion in an abutting end face

25 thereof, the second joint member being provided with an



fluids despite the | apse of tine although the portions thereof to be
exposed to the fluid are nade of synthetic 10 resin. The pipe joint
enbodyi ng the second feature of the invention further has the advantage of
bei ng reduced in the nunber of conmponents, while the pipe joint according
to the third feature of the invention has the advantage that the gasket is
easily renovable in disassenbling the 15 pipe joint. The pipe joint
according to the third feature of the i nfenti on may be so designed that the
portion of tLi end face,of .the first joint nmenber positioned
radial ly in§§§%?§¥o%laﬁ8 PR-80s BRULEAPEoR AL EFEST theraPEy Theprdpdset s
beyond t he rgdtﬁll% outﬁand_ ortion thereof, and that the portion of the
abutting end™f 528 BPCPRE dBLIBNI™PBPRT Redper fpsspdi dnegheadieaelspednwar dl y
of the recessed portion thereof also axially projects beyond the radially
out ward porPPBRiPRePéotheThérpsr §PdRtomemberabutthngnendtds bas€aek t he
first joint nmenber positioned radially inwardly of the recessed portion
t her eof mayobetheushdget hnt hetboatencenthatewdttht Ba LasessedrFack oF
thereof, the radially outward portion of the first joint nmenber axially

proj ecti Ay beygondcehselopbomistr bppeofimbie1,e6088€€n5 BAKY AN h@%%%%f’ t he
er

portion of the abutting end face of the second joint nenb radially 1 nward

of the receasedspehehoBhibhglpefl j8xhal k¥ B&Bb%%&&ﬂ@'?ﬁ¥89gdtﬁg bgt t om
surface of the recessed portion thereof, the radlaﬁ y outward’portion of

the second perblonmaEbenebebngsaxiabhy Hoecoesiad ELREL! he, Ret tom surface

of the recessed portion thereof. Furthernore, the por h&<H ﬁfting

end face of ! QI3 F i,tLen radial Ly .i nwardl f the
recessed po?%?gﬁi?%géegga%%§ﬂggygggggggdb?rgﬁ?tﬁgcﬁgFégnPgﬁFFS egﬁﬁnﬁhe

d Lons L h 5 di al t war d ti f the first
o nt monberaa Sh T Enase eRACRETChA e BoF EuAnLar! kb8 BPutRamBecessed

portionléheéﬁﬁffathe gog%ion of hg abutting end face of the second joint
menber tadialty" FhRal ©t RBCPRLed SR pBRIPER PRELESPNEL| aRAFaRRAY] ecti ng
beyond the 20 boéion1§urface,of the recessed portion thereof, the radially
outward portPBRATSYt RE §BBoREIPSi APPREHBEAtBAYNGVEXi Sheyensdeesed from t he
bottom surface of the recessed portion thereof. The pipe joint according to
each of theSYERRGReTBRS2EheEeOfhvanPPElips pfetbeabbytsindeshgnedckhat
when the pipe
of the first joint member positioned radially outwardly of
the recessed portion being then in intimate contact with a
15. portion of the abutting end face of the second joint
member positioned radially outwardly of the ridge
approximately over the entire surface areas thereof.
With the pipe joint according to the second feature of
the invention, the ridge of the second joint member may
20 comprise a portion formed integrally with the second joint
member and a portion formed separately from the integral
portion, the portion integral with the ridge of the first
joint member being in intimate contact with the separate

portion of the second joint member when the pipe joint is

25 properly tightened up.



8 joint is manually tightened up, a first gap is present between the
portion of the abutting end face of the first joint nenber positioned

radially inwardly of the recessed portion thereof and the portion of the
abutting end face 5 of the second joint nmenber positioned radially inwardly
of the ridge or the recessed portion thereof,

VWhen thus constructed, the pipe joint has portions of great specific
pressure, porefeRt BfPHe8i IRivbeEPPPEipingsar 1aAl podt fometdndf snal |

specific pressure. During the first half of the period of use, a reduced

pressure octwpylar jaénporenbas of gymhhetpecresinpressynehenher easinhe
pressure drop is suppressed at the portions of nedium specific pressure
during thi sgaskebdinTerposedbbeswedr pbpetingnporeiorsaos 2Ref haiiat eak
preventing ability over a prolonged period of tinme. The first gap is

pref er abby mémbenstafdlserekomsahsgreat §oihhag Ond ﬁalnﬁvﬁémBé%Eer%gby at
|l east 0.15 mmto not greater than 0.3 mm The second gap is prefera

25 | east o.aiﬁa13@1ﬂetbeiﬁgt@ﬁakaéﬁe91§eaﬂhanhstpégéﬁr8?'¥hﬁego§kt'eaSt

0.25 mmto not greater than 0.5 mm The difference
and the firgémBapsi $sPpebiabhyiAt aheashclif

etween t

t t,.greater th
mm nore preferably at least 0.1 nmto not g?egﬁgrg?ﬁgntggggg%nWﬁt t he

pi pe joint accordi grtgeggﬁgaggFg?ﬁiggagg%e§oof t he inveﬁtion, each of the

“joint menbers may be provi

i nGTRARIf BcROFREPBOERi th a

e abu

flange portLgBomhB8a2ihg "t HE2 PR ROIPLhREEIn IndN"the" 188nE Sambare "

10,

15

20

25

are butted against each other, the gasket being in
intimate contact with an inner surface of the recessed
portion of the first joint member approximately over the
entire area thereof when the pipe joint is properly
tightened up, a surface po}tion of the gasket exposed from
the same recessed portion being then in intimate contact.
with an inner surface of the recessed portion of the
second joint member approximately over the entire area
thereof, a portion of the abutting end face of the first
joint member positioned radially inwardly of the recessed
portion thereof being then in intimate contact with a
portion of the abutting end face of the second joint
member positioned radially inwardly of the recessed
portion thereof approximately over the entire surface
areas thereof, a portion of the abutting end face of the

first joint member positioned radially outwardly of the

a second gap greater than the
first gap being present between the portion of the abutting end face of the
first joint nenber positioned radially o@twardly of the recessed portion 10
thereof and th ortion of the abuttingaend face of the_second joint nmenber

posi tioned radi affyPHotTRFF)VERtIPR PTQYLdes ffiedr ERExdefiepstrron t her eof .

'y at

second gap
n 0.3



10 having a forward end face in bearing contact with the flange portion of
one of the joint nenbers, and a cap nut fitted around the other joint
menber and having a top wall in bearing contact with the flange portion of
said other joint nmenber, the cap nut being screwed on the nale screw 15.
menber. The nmal e screw nenber and the cap nut are held out of contact with
the fluid fl ow ng through the joint nenbers, may therefore be nade of a
metal or can of course be nmade of a syntRetic resin. The flange portions of
the joint nenbers are pressed axially inward by tightening up 20 the cap
nut on the ﬁﬁPﬁsé“éaeRP AP8r thmerdbveing then dinntintdmedes caretgati ned
fluid-tightly. In each of the pipe joints according to the features of the
i nvention, Yithe@sPoskéonf of $pecabbdibiegn ende fimmlee ofc b neaidesid and t he
flange portion of said one joint 25 nenber and a space between the top wall
of the cap d@iningembed pheitiangd mariiadlyobutwatddihert flhngdEydy may
have di sposed therein a biasing nenber for biasing one of the joint nenbers
toward the pbieiohoitheraebapprAikimarely’ oveeaiRaCenaY-De S qed i nsi de
the cap nut around the 5 flange portions of the joint nenbers and may have
an annul ar spaaser tHegspeged therein, at |east one of a space between the cap
nut top wall and the spacer and a space between the mal e screw nenber and

t he spacer havi figeasbi-gsi r i.ded _th in for hiasing gne of the
10 j oi nt menbers tomarg tﬁg g?%g? f%%%%&%% grik vgﬁvﬁptﬂﬁg Fﬁgﬁ?gﬁbnbers

and the gaske e“ﬁbEHtérﬁ g tic.nesin _undergo an alteration
e.g., stregsbre axationag?ggog s?%% ﬁwﬁ%ﬁlﬁ%XEFOap§ g&?ﬁ d Sfr e
(e.g
greatly inflkygaging Eﬁg bility to prevent fl ig | eaks_can then be 15
mai nt ai ned to ensure F% %g iéﬁ??efP%i%lpgaﬁﬁﬁ evght ithe pertdommce
because one_pf the joint nenbers is biased toward the other joint nmenber at
Bofg, B a -
all times. PrefePanry, P§ SYRPREL &or &ben finddserei mgdes oifnsympdedd chet ween
the cap_nut top wall and the flange 20 portion of the joint menber. As the
IB . o "
cap nut “Ps FBFiPed FBP PiBRt dRIAY epbodldnghtbet secngdt featuaress nhe
sliding contact with the cap nut and the joint nenber, preventing the cap
nut and t helP¥fRtipenberthesnhast shengdvensbger ofl bethigs redseed he t hr ust
ring may have an outside 25 dianeter larger than the inside dianmeter of the
cap nut, the number of components, while the pipe joint according
to the third feature of the invention has the advantage
that the gasket is easily removable in disassembling the
15 pipe joint.
The pipe joint according to the third feature of the
invention may be so designed that the portion of the
abutting end face of the first joint member positioned
radially inwardly of the recessed portion thereof axially
20 projects beyond the radially outward portion thereof, and
that the portion of the abutting end face of the second
joint member positioned radially inwardly of the recessed
portion thereof also axially projects beyond the radially

outward portion thereof. The portion of the abutting end

.25 face of the first joint member positioned radially



11 with an annular recess forned in an inher periphery of the cap nut for
accommodati ng an outer peripheral edge of the thrust ring. The thickness of
the thrust ring is preferably equal 5 to or smaller than the thickness of
the gasket and is preferably as small as possible fromthe viewooi nt of
stress relaxation. Exanples of synthetic resins useful for making the joint
menbers are fluorocarbon resins such as PFA. 10 Exanpl es of synthetic
resins useful for making the gasket are 1 uorocarbon resins such as PTFE.
Al so useful.arer$L§er f%$orocarbon resins, such as FEP, PCTFE and ETFE, and
ot her synt hetYd i RS. YR TPEPRECHeRAELd O8N Fherecga gyt beay Lvehmaddh r om
y . ! ! . e
the same material. The synthetic 15 resin for making the thrust ring is,
for exanpl ethEHROELAR FUrfReepfeithgl TREESERE Pasitdon Ahérewf,behe resin
smal l er than the gasket material in coefficient of sliding friction (nore
snoot hly sl rﬂ%@bgy BREEATBEBCRERPNONEOEhEHE iDRAVNES t2Blembe®. akiiad 1y Vi ew
i n longitudinal section showing a first enbodi nent of pipe joint according
to a first prejerting bhegondvehei bottbmGsu2 flakel wdethenkargedly agnment ary
views in longitudinal section of the same, (a) showi ng the joint as 12
tightenel uporttonl therebf,shkbw perthen eiNihds abudtitleend face of
the second joint member radially inward of the recessed
portion thereof axially projecting beyond the bottom
surface of the recessed portion thereof, the radially
outward portion of the second joint member being axially
10 recessed from the bottom surface of the recessed portion
thereof. Furthermore, the portion of the abutting end
face of the first joint member positioned radially
inwardly of the recessed portion thereof may be recessed
from the bottom surface of the recessed portion thereof,
15 the radially outward portion of the first joint member
axially projecting beyond the bottom surface of the
recessed portion thereof, the portion of the abutting end
face of the second joint member radially inward of the
recessed pqrtion thereof axially projecting beyond the
20 bottom surface of the recessed portion thereof, the
radially outward portion of the second joint member being
axially recessed from the bottom surface of the recessed
portion thereof.

The pipe joint according’to each of the features of

~ 25 the invention is preferably so designed that when the pipe'



up properly. FIG 3 is a viewin longitudinal section showi ng an enbodi ment
of pipe joint according to a second feature of 5 the invention. FIG 4 is
an enl arged fragnentary view in |ongitudinal section of the sane. FIG 5 is
a view in longitudinal section showing a first enbodinent of pipe joint
according to a third 10 feature of the invention. FIG 6 is a viewin
| ongi tudi nal section showing a second enbodi ment of pipe joint according to
the third feature of the invention. FIG.37_|s a view in |ongitudinal _
section showﬁng a 15 third_enbodi ment of plpeé}m nt acpqrdlng to the third
feature of #R&MEnIENPRDHIEYGEightengd, gy ian insd gad sl prestaron show ng
anot her enbodi nent of pipe joint according to the first feature of the
i nventi on. Petrpen $hesperiiewn of thegiabuditialg eedt ifaces b@withe aiaider
enbodi ment of pipe joint according to the first feature of the invention.
FIG 10 i s doinswnenbesngosidiioakds ealiian 13hawwagdagobiFe khamhedidmnty of
pi pe joint according to the first 25 feature of the invention.
: portion thereof and the portion of the abutting end face
5 of the second joint member positioned radially inwardly of
the ridge or the recessed portion thereof, a second gap
greater than the first gap being present between the
portion of the abutting end face of the first joint member
positioned radially outwardly of the recessed portion
10 thereof and the portion of the abutting end face of the
second joint member positioned radially outwardly of the
ridge or the recessed portion thereof. When thus
constructed, the pipe joint has portions of great specific
pressure, portions of medium specific pressure and portion
15 of small specific pressure. During the first half of the
period of use, a reduced pressure occurs at the portions
of great specific pressure, whereas the pressure drop is
suppressed at the portions of medium specific pressure
during this period. This enables the pipe joint to retain
20 fluid leak preventing ability over a prolonged period of
time.
The first gap is preferably at least 0.1 mm to not
greater than 0.4 mm, more preferably at least 0.15 mm to

not greater than 0.3 mm. The second gap is preferably at

25 leaét 0.2 mm to not greater than 0.6 mm, more preferably



13 FIG 11 is a view in longitudinal section show ng another enbodi nent of
pi pe joint according to the first feature of the invention. BEST MODE OF
CARRYI NG QUT THE | NVENTI ON 5 Enbodi nents of the present invention will be
descri bed below with reference to the drawings. FIGS. 1 and 2 show a pi pe
joint enbodying a first feature of the invention. Wth reference to FIG 1,
the pipe joint 1 conprises a first tubular joint nenber 2 of 10, synthetic
resin, a second tubular joint menber 3 of synthetic resin, a synthetic
resin annul ar gasket 4 havin% a rectangul ar cross section and interposed
bet ween abu?FigﬁaEBrpkaﬁsmﬂf Phaotwarpaiter rbabels 52mn3, Theannul ar nal e
screw nenber 5 fitted around the second joint 15 nenber 3, and a cap nut 6
fitted arouddffarentesbejtvenn wbeberclndndapcrededhen fliketmglap S& ew menber
5. The joint nenbers 2, 3 are equal in inside dianmeter, each have a

pr edet er nmi npdefesabdydaanibastoe0st e €bt nbe beeaidhr aRANCONRY inge t hi ck
wal | portions 2a, 3a closer to 20 the abutting portions, thin wall portions

2b, 3b renomerér prerbeanhyt hitngepekt DONSMANY ol hARIGRAELORS 22C f or med
at the abutting ends of the thick wall portions 2a§ 3a, res%gﬁifbe y. The

first joesntmmenber 2 has an annul ar recessed 14 portion 7 rectangular in
cross section and forned in a radially internediate portion of the abutting

Fect angul ar 1 trosaes Pl pclBEltha" 1" 3aBh BR"the cektites of
" the invention, each of the joint members may be provided
at the abutting end face thereof with a flange portion,.
the screw means comprising an annular male screw member
10 having a forward end face in bearing contact with the
flange portion of one of the joint members, and a cap nut
fitted around the other joint member and having a top wall
in bearing contact with the flange portion of said other
joint member, the cap nut being screwed on the male screw
15 member. The male screw member and the cap nut are held
out of contact with the fluid flowing through the joint
members, may therefore be made of a metal or can of course
be made of a synthetic resin. The flange portions of the
joint members are pressed axially inward by tightening up
20 the cap nut on the male screw member, whereby the two
joint members are joined fluid-tightly.
In each of the pipe joints according to the features
of the invention, at least one of a space between the male

screw member and the flange portion of said one joint

25 member and a space between the top wall of the cap nut and



5 internmedi ate portion of the abutting end face thereof. The nale screw
menber 5 and the cap nut 6 are made of netal., A flange portion 5a in the
formof a hexagonal prismis forned on the nale screw nenber 5 at an end

t hereof opposite to the abutting portion. The cap nut has 10 a top wall 6a
in the formof a bored disk and fornmed at an end thereof opposite to the
abutting portion. The nmale screw nenber 5 has an inside dianeter

approxi mately equal to the outside diamdtCer of thick wall portion 3a of the
second joint nmenber 3. The top wall 6a of the cap nut 6 15 has an inside

di anet er appr®xfhangeypegtiapnt oft Baiduothdr dilamgbememberhinaly wakk portion
2a of the first joint nenber 2. As the cap nut 6 is tightened on the nale
screw menbedisposed thewveinr ewbhesbey hepbebesforhbibbangeoper bicornac of the
second joint nenber 3 axially inward, 20 while the cap nut 6 pushes the

fl ange portjoin2cmefibéhs towairdj ohat otREbefodn&Xmahbirl "WaKdanWligLeby the
two joint nmenbers 2, 3 are brought into intinmate contact with each ot her
with the gaskeardncetmapobedrbifegbehweas. thhechpCcRated BARLI QRe/ Of the
first joint menber 2, 25 the ridge 8 of the second joint nenber 3 and the

gasket 45 {barge BEPEOShEBLHE! gyak nkN o LASK| I r.. _The_recessed
portion 7 of ?ﬁ% f??st j oi nt ngﬁgeya%?ktﬂ%mﬁkggegﬁagﬁg§hga¥8cgﬂd j oi nt

menber 3 angnﬁhfagaéégg 4 at % rgximatel y equal in qutside dianeter
The depth of the 5 T cegseg %8? ?gnéggfglaregﬁeﬁe?g n°PReCinBuiPase '
proj ection B% ridge ang he thickness of the gasket 4 is smaller
than the dep E&ggnthggrgggsgg 8PtV8h£7§n$h§h8eEPﬁ°8F BRE Re&B3SEd portion
71is slightﬁg snallgé thaT the sum of the anount of projection of the ridge
8 10 and t ha*tHFERNERE BRIEhECHEYKBE™ReTFpad $hg) SBRERS havingpanut 6 as
manual |y tightened ug on the male screw menber 5, and FIG 2(b) shows the
cap nut as TUPPHRY PPUREENBICWHABRopReT9ins ATt Rilasingt engsphigthewr ench or
t he Iiki0-15 When the pipe joint 1 is in the nmanually tightened state, the
gasket i sIPint Bemhersstenardethei athars fointsmdmpert i oBv@nof £t kRef i r st
joint menber 2, with the ridge 8 of the second joint nenber 3 pressing the
gasket a DEt ands ageskéttwhichceraeflapar bF08vrhthas shown
Kk 4 it membe ndsthé kétth Al £08yKthagig0 sh

in FIG 2(a). Afirst gap GL is present between the

resin undergo an alteration (e.g., stress relaxation or

cold flow) with time, a specific pressure greatly

influencing the ability to prevent fluid leaks can then be

15 maintained to ensure more reliable fluid leak preventing
performance because one of the joint members is biased
toward the other joint member at all times.
Preferably, a synthetic resin thfust ring is
interposed between the cap nut top wall and the flange
20 portion of the joint member. As the cap nut is rotated

for tightening up, the thrust ring then comes into sliding

contact with the cap nut and the joint member, preventing

the cap nut and the joint member from rotating together.

In this case, the thrusthring may have an outside

25 diameter larger than the inside diameter of the cap nut,



portion 2d of the abutting end face of the first joint nmenber 2 which is
positioned radially inwardly of the recessed portion 7 and the portion 3d
of the abutting end face of the second joint nenber 3 which is positioned
25 radially inwardly of the ridge 8. A second gap & greater 16 than the
first gap Gl is present between the portion 2e of the abutting end face of
the first joint nmenber 2 which is positagped radially outwardly of the
recessed portion 7 . and the portion 3e the abutting end face of the
second 5 j ai i, menbe ich is positioned radially outwardly of the ridge
8. Exanplegwgﬁhdi%@né?%%ggﬁfr?ﬁs§g 8F??§n§naﬁﬁ 48NPE| PBRAPNERY pérti on 2d
radially inward of the recessed portion 7 of the first joint nmenber 2 is
flush with *\flﬁ% W t7Bh 5. aaramrgdahingr ant REtest perkphaspilhedpel0ft he
recessed portion 7 is 1.5 mm the portion 3d radially inward of the ridge 8
of the secohd|brresSHerbRg-3 axially projects by 0.2 nm beyond the portion
3e radially outward thereof, the anount of projection of the ridge 8 is 0.8
nm based on t heThedthichnensart poet tbnust, rihe faskeéfdrably &§uEm in

t hi ckness, the first gap GL is 0.3 mm and the second gap & is 0.5 nm
Wth refereheeor osialGle?( bhashthenghibknpispeofotRé daskepl 8AAQT kY ti ght ened
up, the gasket 4 and the ridge 8 of the second joint nenber 3 are entirely
fitted in tpeaﬂ@rabbpeasedmamlthQnpasgiblaeffbﬁsEhgob@gw?ggngro%, t he outer
surface of the ridge 8 of the nenber 3 is pressed against the iInner surface
of the recesteds®orsigpa¥igh.the menber 2 with the gasket 4 interposed

t herebetween while holding intimate contact with one anot her approximately

over the 25 entiigngnagsed sprtAcesc theiradhally i puard portion 2d of 17

the first joint menber abuttTing en ace’rs rnin fith the

radi al inmﬁﬁgiﬂerﬁéﬁﬁeﬁg QLetgfugggggg?goint menber abutting end face
[ he

approxi mately over entire oppose a%egefﬁﬁfeﬁ?? afifl PRé-radial inward

5 porti 2 Lrst ioint nmenber abuttipg _end face is also in
intinatg®co§¥§%?i€§t%£t%%n#gﬁgéFl§e?ﬁﬁﬁrﬁsﬁ%PEiBﬂr3%35+n9h§h§egéﬁheroint
menber abuttinggfnd face a&Proxlnately over the entire opposed faces
thereof. FITE S-AATPI2ERCK Tepine FBFRt 28nBBHEE nghhseeusafiuloateat ure of
t he inventionh Wth reference to FIG 3, the pipe joint 11 conprises a
first tubul @FP$oi FudEReeFPen Besipat hauch pesFEP, aPEBEBnanduBLFE; j oi nt
menber 13 of synthetic resin, an annular male screw nmenber 5 fitted around
t he second #8f rPtherbeynthetiadrasinp. nuthé fjoihedmembers and the

gasket may be made from the same material. The synthetic

15 resin for making the thrust ring is, for example, the same
as the material for the gasket, and may be a resin smaller
than the gasket material in coefficient of sliding

friction (more smoothly slidable).

BRIEF DESCRIPTION OF THE DRAWINGS
200 FIG. 1 is a view in longitudinal section showing a
first embodiment of pipe joint according to a first
feature of the invention.
FIG. 2 includes enlargedafragmentary views in

longitudinal section of the same, (a) showing the joint as



15, around the first joint nmenber 12 and screwed on the mal e screw nenber
5. The joint nmenbers 12, 13 are equal in inside dianeter, each have a
predeterm ned inside dianmeter over the entire length, and conprise thick
wal | portions 12a, 13a closer 20 to abutting portions, thin wall portions
12b, 13b renote fromthe abutting portions and flange portions 12c, 13c
formed at. the abutting ends of the thick wall portions 12a, 13a,
respectively. The first joint menber 12 ¥as an annul ar recessed 25 portion
17 rectangu%arhgn cross section and forned in a 18 radially internediate
portion of FHENEBUEH HE PRBURALY. . (Pphepbeyinghéhecjoint| sentimbiiemedl3 has
an annul ar ridge 18 rectangular in cross section and forned on a radially
i nt er nedi at PpBFPPBRLBE the abutting end face thereof. 5 The male screw
menber 5 and the cap nut 6 are made of netal. A flange portion 5a in the
formof a hexagb®@t Prisnmi viewr ipdlongihedimbe serewoneshewibgatnan end

t hereof opposite to the abutting portion. The cap nut has a top wall 6a in
the form of embbdimenti sk pigef goine atcapdiflg €bdat becesh 2RASIHE Jo the
abutting portion. The mal e screw nmenber 5 has an inside dianeter

appr oxi mgt etpeeghabnt@ohhe outside dianmeter of thick wall portion 13a of
the second joint nenber 13. The top wall 6a of the cap nut 6 has an inside
di anet er approxgigt ehyigayal 0 j [ er,_of thi.ck wal
portion 12a of tﬁg f%ré? ngﬁﬁgﬁgﬁggrf%§§g§g%gﬁg gg%& %ﬁtignp§% Fdﬁ?&ned on
the male scggui IBAPEE the! BenERl € screw menmber 5 pushes the flange portion
13c of the second joint nenber 13 axially inward, while the cap nut 6
pushes the fl an pogtign_1 of .the 20.first joint nenber |2 axially

i nward, mherebyg?ﬁé ?m%gj8i%&eweﬁ%e?gngi;ufénahesﬁpaaaﬁtSPHW&“HnPinate
cont act mﬁt@igagh o;hﬁn mﬁ%h the_ridge 18 fitting in the recessed portion
17. The recesE8 BEPPPIRCRF 6F PhRer JPiPt| BrRPTAERGeto12 2Bi&dd the ri dge
18 of t&g Sﬁcond joint penmper 13 are 19 approxi mately equal in inside

di amet er? ThERFBEBSSEJThSr tPERNEEOBF the first joint menber 12 and the
ridge 18 of the_second joint nenber 13 are also approximately equal in
out si de di amet eFIGThé #epahvéewt he Lepgitwdipelt septidn showing a

second embodiment of pipe joint according to the third
feature of the invention.

FIG. 7 is a view in longitudinal section showing a.

15 third embodiment of pipe joint according to the third
feature of the invention.

FIG. 8 is a view in longitudinal section showing
another embodiment of pipe joint according to the first
feature of the invention.

20 FIG. 9 is a view in longitudinal section showing
another embodiment of pipe joint according to the first
feature of the invention.

FIG. 10 is a view in longitudinal section showing

another embodiment of pipe joint according to the first

25 feature of the invention.



5is smaller than the anount of. projection of the ridge 18. FIG 4 shows
the cap nut 6 as nanually tightened up on the nmal e screw nenber 5. When the
pipe joint 11 is in the manually tightened state, the ridge 18 of the
second joint nmenber 13 is fitted in the recessed portion 17 of the 10 first
joint nmenber 12, with the outer end face of the ridge 18 pressing agai nst
the bottomface of the recessed portion as shown in the drawing. A first
gap GL is . present between the portion®d of the abutting end face of the
first joint nenpfé 1£ which is @ositioneq radially 15 inwardly of the
recessed portiohi17 and*Fh@ PoR¥i o 19ngdtudaradbsertignestioidog of the
second joint _nepber 13 which is positioned radially inwardly of the ridge
18. A seconﬂnﬁﬁggﬁzeﬂpﬁg%@ﬁnﬁhaﬁ PhApef jpdntgapcBrdingpresahie Fameaen the
portion 12e of the abutting end face of the first 20 joint nmenber 12 which
i s positionéBatuEpapfytbat davehyioh.. the recessed portion 17 and the
portion 13e of the abutting end face of the second joint nmenber 13 which is
positioned radially outwardly of the ridge 18. Exanpl es of dinmensions of
these portions are as follows. The 25 portion 12d radially inward of the
recessed portion 17 oBEST2@obbeofi CARRY PNOt 0GR MRRE iﬁvbﬁT&bHSh wi th the
portion 12e radially outward thereof, the depth of the recessed portion 17

is 1.5 nf the pabddoRedB di-gh! ¥-i d; i dge,18 of. the second
j oi nt menber 13m?s axiglls %gng%e%fgg&ﬁ§ bﬁ%ehﬁﬁgéygggltﬁg Aggraipgd

outward porbéodwlwetht PEraPRH j ion of the ridge 18 is 1.8 mm
based on the radially inward g%r?§ogﬁg3§?gVﬁggFFrst gap GL is 0.3 nm and

t he second gap §s P. en the.pipe [oint 11 is properly tightened
up as 10 furthe§¥?$gh?e%%§n?r%ﬁ?vh% gfﬁ?e38¥nﬁlﬁﬁbﬂ?yﬁﬁ@ i 848518 of the

second join r 13.is entirely fitted in the recessed portion 17 of the
first jointkegﬁggr ié,tbﬁelﬁﬁ?ﬁgléﬁrfa@éthr?ﬁérﬁpégetQSFéG.the wbeber 13

isinintimate contact with the inner surface of the recessed 15 portion 17
of the nenbBrPI2I 2pPF oki BTRF{SeSe? fhESEnthbularajesntonembersar baces, the
portion éZd of  the abutting end face of the first joint nmenber 12 which is
posi ti ongd TEAFRPFIC| FeRiRr yaofeemrdr tebutad poinkometBers3i ofi nti mat e
contact with the portion 13d of the abutting end 20 face of the second

j oi nt menbefYRBNQRIeresinosat spntbetidi nesyni anaulhy ghskbe A HE¢iA]
approximately over the entire opposed faces thereof, and the portion~ 12e of

t he abutti ng eectingelaf ¢heséisetti@ﬁnﬁnanﬂﬁeérégsg@iEgtaéegositioned
radially outward of the recessed portion 17 is 25 also Iin 1ntimte contact

with the poabuthidgepoitibistdndthe 24wENfof A€ enfnihg geCQ”da},Oi nt menber
13 which is positioned radially outward of the ridge 18" approXi mately over

}gsni ent i renoppas ate facesréhen@mber M4 Gei Pte§O¥BoanE! £RE Sgg8g5n§85ngf pi pe
15 member 3, and a cap nut 6 fitted around the first joint
member 2 and screwed on the male screw member 5.
The joint members 2, 3 are equal in inside diameter,
each have a predetermined inside diameter over the entire
length, and comprise thick wall portions 2a, 3a closer to
20 the abutting portions, thin wall portions 2b, 3b remote

from the abutting portions and flange portions 2c, 3¢

formed at the abutting ends of the thick wall portions 2a

!

3a, respectively.

The first joint member 2 has an annular recessed



5 according to a third feature of the invention. Wth reference to FIG 5,
the pipe joint 21 conprises a first tubular joint nenber 22 of synthetic
resin, a second tubular joint nmenber 23 of synthetic resin, a synthetic
resin annul ar gasket 24 having a rectangul ar cross section 10 and

i nt erposed between abutting portions of the two joint nenbers 22, 23, an
annul ar male screw nenber 5 fitted around the second joint nenber 23, and a
cap nut 6 fitted around the first joint ¥enber 22 and screwed on the nale
screw nenber 5, .15 }he joi nt menbers 22, 23 are equal in inside dianeter,
each have aPBF&d8Pe nfﬁggapﬁgﬂé§ drafEOSs Seeitione andt ificemedngrha and
conpri se thicg_mall portions 22a, 23a closer to the abutting portions, thin
wal | porti oh89tAbtYshBhAymediate Posmione ofbthei aputtitigorndaFhdd ange
portions 22c, 20 23c formed at the abutting ends of the thick wall portions
22a, 23a, r&bpreefvel PheThecbndstjofiaitnmenbeked RAshas anndiAw 33 dgacgssed
portion 27 rectangular in cross section and fornmed in a radially
internediateepbangohanfihherabutbb&@i@ﬁdahﬁc%o%ﬁehh%he%fraﬁqﬁliﬁpond j oi nt
menber 23 has an annul ar 22 recessed portion 28 rectangularin cross

section &ndifoermddiata pagdiabhy oeNtBbMRHLREENGOEHIOR2L (e abutting end
face thereof. The portion 22d of the abuttitrl%grlgncgf}l a(%gggftt ﬁgeP%rst j oi nt

menber 22 whi chrhé ReOBet 58P RemBdi-ak! ¥nj3n d of the recessed partion
27 is slightly axially projecteg beyo%dx? e%gér%ﬁgnnﬂ%e%oﬁr?h@aQSquing end

face positigagediradyak t Y of_th rti.on 27. The portion 23d of
the abutting end face %?“Qﬁeﬁggggﬁa %8iﬁﬁ EgﬁbgPr?3°ﬁhPcﬁeF§QBB§#tioned

radi al l'y inwagdly;of e recessed.portion 28 is also slightly axially
pr oj ect ed b%@on l%ef%g?%goﬁn2§§eowa}§esSBGWtWﬁ@béﬁdeé@eapoghdioned

radial l'y ouf £%|¥ of the gortion 28, The two recessed portions 27, 28
provide a porrton 2ePPRrLhecbanbhatr phyttheggaexsionsd t Bbeecapwhar hhe j oi nt
menber s, 22, 23 are butted 15 agai nst each other The male screw nenber 5 and
the cap™ hut 26 3P "IhHeb3f iRethf. farm afige boredodiSk andt ferhednaef aa
hexagonal prismis forned on the nale screw nenber 5 at an end thereof
opposi t e tOe?get%%ﬂ%@fn@p@g$;tgntoThhecabuhtlnbaportion. The male
screw member 5 has an inside diameter approximately equal
to the outside diameter of thick wall portion 3a of the
second joint member 3. The top wall 6a of the cap nut 6
15 has an inside diameter approximately equal to the outside
diameter of thick wall portion 2a of the first joint
member 2. As the cap nut 6 is tightened on the male screw
member 5, the male screw member 5 pushes the flange
portion 3c of the second joint member 3 axially inward
20 while the cap nut 6 pushes the flange portion 2c of the
first joint member 2 axially inward, whereby the two joint
members 2, 3 are brought into intimate contact with each.
other, with the gasket 4 interposed therebetween.

The recessed portion 7 of the first joint member 2,

25 the ridge 8 of the second joint member 3 and the gasket 4



20 a top wall 6a in the formof a bored disk and fornmed at an end thereof
opposite to the abutting portion. The male screw nenber 5 has an inside
di aneter approxinmately equal to the outside dianeter of thick wall portion
23a of the second joint nmenber 23. The top wall 6a of the cap nut 6 25 has
an inside dianeter approximtely equal to the outside 23 5 10 15 20 25
di aneter of thick wall portion 22a of the first joint nmenber 22. As the cap
nut 6 is tightened on the male screw neder 5, the nmale screw nenber 5
pushes the flange portion 23c of the second joint nenber 23 axially inward,
while the c&ff RRPECHIBALSIYhedppange posifend2awmetert heTher secpesrl menber
22 axially inward, whereby the two joint nenbers 22, 23 are brought into
intimate coMPBetoM T hofatheofhestwjohntheegheke?, 2¢hentedgassdof the
t herebet ween. The recessed portion 27 of the first joint nenber 22, the
recessed posecomd 2Bobhttnemberoddandi thengabret23 apd khgogasket 24 are
approximately equal in inside dianeter. The recessed portion 27 of the
first jointappn@wimaﬁelyhéqﬁ&@eﬁﬁeduﬂgiaéoﬂigﬁeQErtheTﬁgcﬁggthOB@ttﬁgnber
23 and the gasket 24 are al so approxi mately equal in outsi i aimet’er. The
sum of the fepddSe@f pbhey rege r{i0Qs , S on the radially
i nward portions 22d,p%3glgﬁozhggjg?ﬁgtﬁgn%ggg 5%% Eégﬁg%sggghtly smal | er
than the thy ; e S 4o F h he cap_n 6 as_nmanual |y
DR ohar e LAectFager, "aft, Ing RUSchiRef e Fhe

ti ghtened up on the male screw t Spshest at e
of the pipesjpLn p i el | f .of, the gasket 24 is fitted in the
recessed pd?t?%nég%i%?gtgégéigg% ?%Pgﬁ ﬂﬁn%%? E?geﬁﬁﬁdtHQrFéﬁﬁiﬁbng :

appr oxi mat I th sket 24 in the recessed portion 28 of the second
j oi nt 24e'rrr12$rbée?8é§.°rerhg§§a§ﬁ8?sﬁﬁ3iBoﬁE?'Bni'ﬁ hEesdightevnenellarth the
botton1surf€ﬁe oé%the recessed gortion 27 of the menber 22 and the bottom
surface of r ER@sSRl Bhr thencBeuRt eRePreiBEtios. oA thesridge &1 is
present_between 5 the portion 22d of the abutting end face of the first
joi nt mEYbeNdthp BRicknessi efotke gasket| 4-inwardly of the recessed
portion 27 and the portion 23d of the abutting end face of the second joint
menber 23 whi chF1&. pdea1li shedsr bk atdy nubab dhy wantaklyeteghednear tphon 28.
10 A second gap &2 greater than the first gap Gl is present between the

portion 22eomfthéenabet scngwemembares pf ahlert Gl Sk (b9i BhoWBMERE 23pWhi Ch i's
positioned radially outwardly of the recessed portion 27 and the portion

23e of the mistitasnfuetbefaceghtehba §§C§f3p£919tfggﬁb%ﬁig3s%§t&hhggnbs
positioned radially outwardly of the recessed portion 28. Exanples 0o
di mensi ons afwidese prthengsiree as follows. The portions 22d, 23d of the
joint menbers 22, 23 radially inward of the recessed portions 27, 28

shel S S IR el oI e A end WAL ARG P

state, the gasket 4 is fitted in its entirety in the
recessed portion 7 of the first joint member 2, with the
ridge 8 of the second joint member 3 pressing the gasket 4
against the bottom surface of the recessed portion 7, as

20 shown in FIG. 2(a). A first gap Gl is present between the
portion 24 of the abutting end face of the first joint
member 2 which is positioned radially inwardly of the
recessed portion 7 and the portion 3d of the abutting end

face of the second joint member 3 which is positioned

25 radially inwardly of the ridge 8. A second gap G2 greater



t he recessed portions 27, 28 are 1.15 nm based on the respective radially
inward portions 22d, 23d. The gasket 24 is 2 mmin thickness, the first gap
GlL is 0.3 mmand the second gap & is 0.5 mm 25 \Wen the pipe joint is
further tightened fromthe 25 state of FIG 5, the portion 22d of the
abutting end face of the first joint nenber 22 which is positioned radially
inwardly of the recessed portion 27 is first brought into intimte contact
with the portion 23d of the abutting end® face of the second joint nenber
23 which is osiéion d rﬁdiallé inwardly of the recessed portion 28
appr oxi mat ePVARvERS  FETEht FRR BhpdSeBTeEeRs Patwesn. tha phztipat @eobft he
joint as properly tightened up by further tightening, the gasket 24 is
entirely fithedePuttieggasfefage afcthaolarstgipéneswenbpor 2i ahi2h fier ned
by the recessed portion 27 of the first joint menber 22 and the recessed
portion 28 R@sitioredonadjalhy cehwerd2g, ofhehgaskebsa4di poiribht ymat e
contact with the inner surface of the recessed portion 27 of the nenber 22
appr oxi mat edyd ovlee pbetiobi Be &5 theaablietenf, chhersuef agerah EQEoEaSket 24
exposed fromthe recessed portion 27 is in intinmate contact with the inner

surface Bf joEntenensed PowhioR 28 pbst BE-ABADELAZ31 ROPELAXI yogver the
entire area thereof, and the portioﬁ 22e 8f t he abutt?nsgghggpggeogf t he

first jointtrd reapers22 whRimprés 8§S&£h@ﬂ§g°ﬁ§d5@|%X?§§t§§%§?§30f t he

recessed portion 27 is also in intinmate contact Wt S238%0f the

abutting ervl ! S5€1 G NorRECRBLL hNSa TEARGL) 7 YChA! 5 PORLLT Oned

radially outwardly of the recessed portron Bver the entire
opposed 25 faces e % 6 glﬁ% 6.shows . a, second enbodi ment of pipe
joi nt accord%%g ?%&tégg %??d;f% t P8 8+r?£§3?ﬁ95n??ﬂhgrvﬁthsréﬁBFénce to
FIG 6, thewPLRet'gint 1 co risgs a_first tubular joint nmenber 32 of
synthetic résrn, “a° sB%bht°B tOptPatafby nPukeaber therepfsykhaetdepthesifn, a
synthetlé rg@in annula% gasket 34 having a rectangul ar cross section and
i nt er posed HRTWERTCRERT tPAGEHORt 7 ohS bf 5 tWB.  fbej BPAtiamnBer 2823138, an
annul ar mal e screw nenber 5 fitted around the second joint nenber 33, and a
cap nut 6 fHRY¥apd19f abbenaidee 8ieftthei secondbirist merberr awesianiyhe
mal e screw menber 5. The joint nmenbers 32, 33 are equal in inside dianeter,
each have aPFPieRcERrhyn@d2imsibdeyohdntherpovetohhBeenadiglly outward

thereof, the amount of projection of the ridge 8 is 0.8 mm

based on the radially inward portion 3d, the gasket 4 is 1

15 mm in thickness, the first gap Gl is 0.3 mm, and the
second gap G2 is 0.5 mm.
With reference to FIG. 2(b) showing the pipe joint 1
as properly tightened up, the gasket 4 and the ridge 8 of
the second joint member 3 are entirely fitted in the
20. recessed portion 7 of the first joint member 2, the outer

surface of the ridge 8 of the member 3 is pressed against

the inner surface of the recessed portion 7 of the member

2 with the gasket 4 interposed therebetween while holding

intimate contact with one another approximately over the

25 entire opposed surfaces, the radially inward portion 24 of



| ength, and conprise thick wall portions 32a, 33a closer 15 to the abutting
portions, thin wall portions (not shown) renote fromthe abutting portions
and flange portions 32c, 33c forned at the abutting ends of the thick wall
portions 32a, 33a, respectively. The first joint nmenber 32 has an annul ar
recessed 20 portion 37 rectangular in cross section and forned in a
radially internmedi ate portion of the abutting end face thereof. The second
joint menber 33 has an annul ar recessed portion 38 rectangular in cross
section and %orgfd in,a ,radially internediate portion of the abutting 25
end face t hEPRoFITShel Qb0 MRRPERIabHEEIRE €RE fReet is 27 jloitdimavenber 32
has a portion 32d positioned radially inwardly of the recessed portion 37

t her eof and“PPEIRTWERht Keebseddmls dnvard pbrthenr 8desfedhposeicond3?, and a
portion 32e positioned radially outwardly of the recessed 5 portion 37 and
axi al Iy projeértnmenegongbubtibgt eoth fackaappebxthatetgessesd pasti on 37.
The abutting end face of the second joint nenber 33 has a portion 33d

posi tioned entiaél gppoveddiuces thereeggsand peet raaidd Lhgheal and axially
proj ecting beyond the bottom surface of the 10 recessed portion 38, and a

portion 83epppsibhopedotadhal ey rawt Y8k dkymehinkhe ahateIREd R Hn 38 and
axially recessed fromthe bottom surface of the recessed portion 38° The

two recessegd]1 88" {H00Stdhatad adi all utward.portion 32e of the first
joint menber 32 and the LG sP 3gfﬁmg?gkléh%o%$?6%lg§dlBVaF e POELSRY j oi nt

mber 33 pgavi j : ing th ket 34 therein wh
I o PRSI ORLLAE JhHE SRR PR, 1 L

the joi nt’ nembers Ffe nal e screw
menber 5 ang the re de_of metal. A _flange portion 5a in the
formof a he ggoﬁgﬁgﬁgf%rsgéfi§ggoFﬁ§&r8n°PHBSﬁgléaggﬁeﬁhﬁéﬁﬁér 5 at an end
t her eof opposﬁig to,the aguthing portion. The cap nut has a top wall 6a

in the form of a Gofed aPSk?afiloFoPnBPSEt JahnEnaMPAErEBE appesPnd to t he
abutting portion. The male screw nenber 5 has an inside dianeter
appr oxi it ef§G3EYEG| 0$5the LRveptionde Wisherefevenchi th ®WAG. Borthen 33a of
t he

pipe joint 11 comprises a first tubular joint member 12 of

synthetic resin, a second tubular joint member 13 of

synthetic resin, an annular male screw member 5 fitted

around the second joint member 13, and a cap nut 6 fitted

15 around the first joint member 12 and screwed on the male
screw member 5.

The joint members 12, 13 are equal in inside diameter,
each have a predetermined inside diameter over the entire
length, and comprise thick wall portions 12a, 13a closer

20 to abutting portions, thin wall portions 12b, 13b remote
from the abutting portions and flange portions 12c, 13c
formed at the abutting ends of the thick wall portions
12a, 13a, respectively.

The first joint member 12 has an annular recessed

25 portion 17 rectangular in cross section and formed in a



28 second joint nenber 33. The top wall 6a of the cap nut 6 has an inside
di aneter approximately equal to the outside dianeter of thick wall portion
32a of the first joint nenber 32. As the cap nut 6 is tightened on the nale
5 screw nenber 5, the nmale screw nenber 5 pushes the flange portion 33c of
t he second joint nenber 33 axially inward, while the cap nut 6 pushes the
flange portion 32c of the first joint nenber 32 axially inward, whereby the
two joint nenbers 32, 33 are brought intldintimate contact 10 with each
other with the, gasket 34 interposed therebetween. The recessed portion 37
of the fi rsfai?bgHYn%%@FmQQ,ialthepp&cte’gsedfpmhei abultief tha gaeend j oi nt
menber 33 and the gasket 34 are approxinmately equal in inside dianmeter. 15
The recesseBr@Beefon Bheosechadf fjpintj nemberelBehad2ant BANLERSS$EAGRON ti ON
38 of the second joint nmenber 33 and the gasket 34 are al so approxinmately

equal in oul%id@cuaagelar.iﬁherdeptbeatibheahaceé§ﬁ€dp85t509a51a$ﬁ t he
first joint nmenber 32 is slightly larger than the 20 thickness o fhe

gasket 34, hmtethedilapéhpeitibs pecensedpifiihgNes h ond j oi nt
menbers 33 is slightly snmaller than the thickngsg gfggﬁ% §§§§§P¥34. FIG 6

shows thg cap Nmie Gm@be NBRYE;! Lapt en u n_.fhe | e screw nenber 5. In
this manual |y tid%tened state %%hggPtﬁeggﬁpghgo?%P §§? ghar§a§R€F 8% js

entirely fig in _agcopmmogdat i ortion 36, and held in
pressi ng con%gﬂ% mﬁ?hggﬁéagogﬁgﬁiéﬂrggcénogg?hggFgc8§s@dhﬁéﬁgP@ﬁ137 of the

menber 32 . L he. bo urfagce of the recessed portion 38 of the nenber
33. A firs?ﬁgh%pcﬁgiééﬁﬁééeﬁ? ggﬁe? BnSEReY pBerPer 32dtofnt @ndabutting end

face of th ;
€thereof opposite to the abutting portion. The cap nut has

a top wall 6a in the form of a bored disk and formed at an
10, end thereof opposite to the abutting portion. The male
screw member 5 has an inside diameter approximately equal
to the outside diameter of thick wall portion 13a of the
second joint member 13. The top wall 6a of the cap nut 6
has an inside diameter approximately equal to the outside
15 diameter of thick wall portion 12a of the first joint
member 12. As the cap nut 6 is tightened on the male
screw member 5, the male screw member 5 pushes the flange
portion 13c of the second joint member 13 axially inward,
while the cap nut 6 pushes the flange portion 12¢ of the
20 first joint member 12 axially inward, whereby the two
joint members 12, 13 are brought into intimate contact
with each other with the ridge 18 fitting in the recessed
portion 17.
The recessed portion 17 6f the first joint member 12

25 and the ridge 18 of the second joint member 13 are



first joint nmenber 32 which is positioned radially inwardly of the recessed
portion 37 and the portion 33d of the abutting end face of the second j oint
menber 33 which is positioned radially inwardly of the recessed portion 10
38. A second gap &2 greater than the first gap GlL is present between the
portion 32e of the abutting end face of the first joint nmenber 32 which is
positioned radially outwardly of the recessed portion 37 and the portion
33e of the abutting end face of the secd® joint nenber 33 15 which is
positioned radially outwardly of the recessed portion 38. Exanples of

di mensi ons %Pp¥9§§%356¥¥i6ﬁ§a&rénaénﬁéﬂEOGéamQMernadwhélre&u&&@ﬁd portions
32e of the first joint nenber 32 projects beyond the bottom surface of the
recessed poP@rbhoR71Byof. Shenfirke jadhal mgmbavard 28aperki eAsga3dgof the
second joint nenber 33 projects beyond the bottom surface of the recessed
portion 38 b§ the& aemonbejoadtahémbéﬁtmardraoagggnagggoggmgggl egaggljoint
menber 33 is recessed fromthe bottom surface of the recesse gbrtion 38 hy

1 mm the gaskebt8i#désdiamstes. 25ThEi GkPeRSert BEef | 3 o% 3, and
t he second gap 30 & is 0.5 mMm When ?he Bipe ?o?ﬁ?gfgapuﬁ%ﬁgiopigﬁtened

fromthesstagesphl e +Bant r adi Yakn rtion.3 of ,t.he first
j oi nt nmenber a%utting gngnfggg ?ﬂb?##s?kbﬁgégﬁ?95%§oog %ﬁ?iﬁépgec&ﬂtact

with the radialfycinMaéﬂoggrghgncggqngg Lhe second££§iﬁigggnber abutting

end face approximately over the entire opposed Fad gnedpuphenst at e

of the pipeqyQi 1 r | i ghtened_up by further tightening, the
gasket 34 ighgﬁﬁé%%lﬁéf?ﬁt@§$#ﬁ¥t%e g g?@ttﬁg B%E%nﬁﬁﬁﬁ?iﬁé Llecépssbe
portion 36 Xnﬁ% s eSﬁgd %grtions 37, 38, the radially outward portion
32e of the tirst Joi ntINETE! 35°5R0 the Fideal 1§ eAwshe pecondnjdsdtof the
second j oi nt nber. 33, with the outer surface of the gasket 34 in intimte
cont act mﬁtﬂeﬁﬁ%riL%e+ssﬁ}?5%% P thetFecessednpontioy t@cesseteportion 36
approxiately over the entire area thereof, and the radially outward
portion 2ef{\;’FS’F h&CF7F steplert 1 denbith abue t (ugernend atecesodl $Rei N i Nti mat e
contact with the radially outward portion 33e of the second joint nenber
abutting enfidgR el dppreossing chgalisbvehe t beteoh i fe&copPoSeHaf Ae88sLBg! €of .
FIG 7 shows a third enbodi nent of pipe joint according to the third
feature of PoEtionvensismowWim tiséedeastngd FAGifstt§gpPepessoi nt 41
conprises a first tubular joint nenber 42 of synthetic resin, a second 25

tubul ar j.oi presembasethiteat ShEtHEEtLoh €528, 0f ENOtMSLLEin 34%5e§£g annul ar
gasket 44 having a rectangul ar cross section and interpos%d et Ween

abutting postitie frdejdiweim (42 . 4 nnulkar _nal e. screw
" &MeM%n%%% "% %O andfl %n%éprﬂgf?agl

menber 5 fitted around the second joint er 4 Fitted

15 inwardly of the recessed portion 17 and the portion 134 of
the abutting end face of the second joint member 13 which
is positioned radially inwardly of the ridge 18. A second
gap G2 greater than the first gap Gl is present between
the portion 12e of the abutting end face of the first

20 joint member 12 which is positioned radially outwardly of
the recessed portion 17 and the portion 13e of the
abutting end face of the second joint member 13 which is
positioned radially outwardly of the ridge 18. Examples
of dimensions of these portiéns are as follows. The

25 portion 12d radially inward of the recessed portion 17 of.



5 around the first joint nenber 42 and screwed on the nmal e screw nenber 5.
The joint nmenbers 42, 43 are equal in inside dianeter, each have a
predeterm ned inside dianmeter over the entire ' length, and conprise thick
wal | portions 42a, 43a closer 10 to the abutting portions, thin wall
portions (not shown) renote fromthe abutting portions and flange portions
42c, 43c fornmed at the abutting ends of the thick wall portions 32a, 33a,
respectively. The first joint nmenber 422@as an annul ar recessed 15 portion
47 rectangul ar in cross section and formed in a radially internediate
portion of the fbustiigiehdmémbert her éof f1ULR ®eeANEhpODbBL-tABADER43 al SO
has an annul ar recessed portion 48 rectangular in cross section and forned
in a radi al tgdialky neditwaedpoheirasfof theedapuht begtR@ eadekagq t hereof. The
abutting end face of the first joint nenber 42 has a portion 42d positioned

radial ly i npardionoi7the 1esemmedenar bbepids i8are f i Lgcessed
fromthe bottom surface of the recessgd pértion 47?E§§gq3 gé&??gnO%Ze

posi tioned £rdi A} dye 0L WE A0 25 .rec pogti.on_47 d axially
proj ecting beyond ?%e 32 bo?t%ﬁ%gﬁgf 8é£gfﬁ%ﬁggfegés§gdaﬁéP??3n 47. The

abutting frihge second | oinQt mber..43.has a portion 43d
positiongd?ﬂ?%%?gf?§ ?%mgf%|@80ﬁ6¥§88r5g§s§8816g}¥i8Htﬂ rdhBPESEoBnd
axially projggti beyond, t he bottom surface 5 of the recessed portion 48,
and a porti%§8ﬂ3€9%0§¥$?%ﬁeagrBHPgFF 1080t Rar 8P BLdPRe 1BedBsded Porti on 48
and axially, recessed fromthe iotton1surface_of the recessed portion 48.
The two rec23Ted PBr EROnEad¥31}g ipNardBpaFignokBdar #hgofirst gap 6L t he
first joint,negb r 42 and the 10 radially inward portion 43d of the second
j oi nt menbet=4 '%r%&id%n% Poet FBRORE gBP GacdanBehtinmg t he gasket 44
therein when the joint nmenbers 42, 43 are butted agai nst each other. The
mal e screw nentren thel Pheecipintt 1l isepnoperdy tSgheeabd Apf hange
portion 5a in the formof a hexagonal prismis formed on the male screw
menber 10atfantked thehtehedppoont theostheeabst FIGy Rorthenridhe gap nut
has a top wall 6a in the formof a bored disk and forned at an end thereof
opposite toofhthabsetcond poihtonemBbe 12l £s28nscr8MMedkergSiflagnan i nside

di anet er approxi nately equal

recessed portion 17 of the first joint member 12, the
outer surface of the ridge 18 of the member 13 is in
intimate contact with the inner surface of the recessed

15 portion 17 of the member 12 approximately over the entire
areas of the surfaces, the portion 12d of the abutting end
face of the first joint member 12 which is positioned
radially inwardly of the recessed portion 17 is in
intimate contact with the portion 13d of the abutting end

20 face of the second joint member 13 which is positioned
radially inwardly of the ridge 18 approximately over the
entire opposed faces thereof, and the portion l1l2e of the
abutting end face of the first joint member 12 which is

positioned radially outward Bf the recessed portion 17 is

25 also in intimate contact with the portion 13e of abutting



to the outside diameter of thick wall portion 43a of the second joint
menber 43. The top wall 6a of the cap nut 6 has an inside dianeter
approximately equal to the outside dianeter of thick wall portion 42a of
the first joint 25 nenber 42. As the cap nut 6 is tightened on the nale

33 5 screw nenber 5, the male screw nenber 5 pushes the flange portion 43c
of the second joint nenber 43 axially inward, while the cap nut 6 pushes
the flange portion 42c of the first joirml nmenber 42 axially inward, whereby
the two joint menbers 42, 43 are brought into intinmate contact with each
other with em@ frekepfthensecpndedoihtr mbabaech3 Thechetespedipabhean 47
of the first joint nmenber 42, 10 15 the recessed portion 48 of the second
j oi nt nmenberadBablhyl otwgradkef #Hearedgpplexapprekymadual,; bPeinghde

di aneter. The recessed portion 47 of the first joint nmenber 42, the
recessed poshtidre 48ppbséderseegndnkpbB. menber 43 and the gasket 44 are

al so approxi mately equal in outside dianeter. The depth of the recessed

portion 47 of thEGisSéhéwsnh FEFBET eMBoliSmahkIBE! Y1bar han the
t hi ckness of the gasket 44, and the %ep?h g? thgkrééégsggiggrtion 48 of the

second | ®i ABRY LS L y_la r.than,the thjckness of the
gasket 44.n%$(i 7f§%o€§ ?hgﬁégg %é%ggiésoha%ﬂglFév?PaﬁPgnedhﬁﬁgon 20 the
mal e screw IS nual Iy .tightened, state of the pipe joint 41,
t he gasket ﬁ%f?fé%%?itgléf ftggd%ﬁﬁ gﬁgegégkﬁg aicﬁﬂﬂﬁﬁé§ﬁﬁgapéﬂFFGn 46,
and held in pge%sizg copt act mﬁt? the bottom surface of the recessed
portion 47 SFOPHAT niRbRF WSMBRE fReChoFYBENetiiratesdn, t Resesondsed 25
portion 48 of the nenber 43. A first gap GL is present 34 between the
portion 42d°9Puiat 1intinemean Pacefosyphbetiesregdnnt ansgbthed2ewhi ch is
positioned radially inwardly of the recessed portion 47 and the portion 43d
of the abut¥¢Fi cRdPPIRE @2Skat 34cbavingi at reehbegularwhirobs5skstion
positioned radially inwardly of the recessed portion 48. A second gap &

gr eat er 1@ ha#nd htnte¥resgd pbetiween pabythingepoethonheofothbofwd2§ofhtt he
abutting end face of the first joint nmenber 42 which is positioned radially
out war dl y. ohembers 225528, pant anonudrandléhecpent nembéddes1@iekelihe abutting
end face of the second joint nmenber 43 which is positioned radially
outwardl y ochroimdrthessedoner jbont4fembeaMEesanl di BRPSHARS OE'%@gﬁe
portions are as follows. The radially outward portions 42e OP the Frrst

j oi nt nmenbearddn®@r ehecCtsrHey h 08bHS a f the recessed
portion 47 by 1.5 mm thegfag§g?Fyﬁ?ﬁag%dﬁ%o$#§o%grégago?ktﬁgefPPiF j oi nt
menber 42 iscréfefsrtefrom the bottom surface of the recessed portion 47 by
0.8 mm the radially inward portion 43d of the second joint nenber 43

proj ect g5beyon e cge,0f 5,5 h ecessed,20,portion,48 by 1.5 mm
the radially oS?%gf%Q%%%?ﬂ%ﬂ&% % %%, 25N&L &§aatvis iRsiée Hlameter,

each have a predetermined inside diameter over the entire
length, and comprise thick wall portions 22a, 23a closer
to the abutting portions, thin wall portions (not shown)
remote from the abutting portions and flange portions 22c,
20 23c formed at the abutting ends of the thick wall portions
22a, 23a, respectively.
The first joint member 22 has an annular recessed
portion 27 rectangular in cross section and formed in a
radially intermediate portion of the abutting end face

25 thereof. The second joint member 23 has an annular



the second joint nenber 43 is recessed fromthe bottom surface of the
recessed portion 48 by 1.0 nm the gasket 44 is 1 mmin thickness, the
first gap GL is 0.3 mm and the second gap & is 0.5 nm"' 25 Wen the pipe
joint is further tightened fromthe 35 state of FIG 7, the radially
inward portion 42d of the first joint nenber abutting end face is first
brought into intimate contact wwth the radially inward portion 43d of the
second joint nmenber abutting end face a@oxinmately 5 over the entire
opposed faces thereof. In the state of the pipe joint 41 as properly

ti ghtened upeg§sstedtbertioghl8niregtanbelgaskat cédskssentibal pnllitted in the
gasket accommopdati ng recessed portion 46 by the recessed portions 47, 48,
the radial | joomedatd porsdpaligeinterhedtiatst pd@tiBhnbrMeRleLLh2cang the
radially inward portion 43d of the second joint nenber 43, with the outer

surface of &he gasketnddebl. | NehERpBreaBhAcbaNbENLhBCARIRRpAULEACE Of the
accommodati ng recessed portion 46 approximately over the entrre area

t hereof , an eqfadhal t p i f,the first jaqint nmenber
abutting engaégcgfighglg%rgg ?ﬁ?ﬂﬁa@%héggt%gt&§?Fﬁ % ePPE&FzPP%%outmard
portion 43e : S B QI nber abuttin nd fage . approximately over
t he enti?e B%%%éggyfgﬁggg?%grégfEREIEfcgsgﬁémggﬁﬁbPﬂegeeﬁﬁo&#ﬁ@ﬁ?lgf pi pe
joint 20 ac i the fi.rst feature of the inyention, Wth reference to
FIG 8, theggéggf?oﬁﬁ?J%Et%8n§?¥88§ §LFiPQFtFBBuF3P Pi fherdhydting of

synt hetic resinf a_second, tubul ar joint menber 53 of sKnthetic resin, a
synt hetic r&8fntanfuPariticret sadhadixgoutverdirgafather poxtdont 28n 25 and
i nterposed between abutting portions of the two joint 36 nenbers 52, 53,
an annul ar RBRePREFLRP RAdepIsthe pbugtinguandt aceeosnthposetomdnber 53,
and a cap nut 56 fitted around the first joint menber 52 and screwed on the
mal e screw HRABErmeBbes 2Bewhdrht isepbeisibBed58adlalaguahwabdlis bge

di aneter, each have a predeterm ned inside dianmeter over the entire |length,
and conpPi sthehrekeameéd portions2B24s Blasockdsghtle hheadbyt prBgepeEhi Ons,
thin wall portions 52b, 53b renote fromthe abutting portions and fl ange
portions 52beyafd58hefporeslont 288eo@buhbi ABUEBEEGOEnlNe LRI pksWalbnRE ti ons
52a, 53a, respectively. The first joint nmenber 52 has an annul ar recessed

portion 57 reaiabyyl 8utwlral9ssrsenki gRrafdnf 9gmednja adi
i nternedi ate portion of the gbutting gng fage 15 tﬁeregyg $h§£%éggnd j oi nt

menber 53 h 8fcRgNpyar28i dg rec rHkn o] cti.on.and_fornmed
on a radial??rin?ernedlate %o???gﬁ gfbﬁﬁgwgguggiﬁégeﬁgcﬁgggdPﬁépgoFLeThe

| 1 _ . f D AT
mal e screw graet z§5tﬁaﬁ?£§eﬁﬁéﬁ RYE ?gbg%emgﬁggggfagﬁ;gg ﬁéﬁh %E%gé SCrew

portion 55a”in the formo exagonal pri o]

menber 5 a 1 d r pposite to the abutting portion. The cap nut.
56 has a to%gagPFQS%égﬁng?ﬁggforn1of a bored disk and formed at an end

t her eof oppositg {o tge abutting gortion. The mal e screw nenber 55 has an
i nsi de di anet er %%DT% ?nﬁ?ﬁ?V mémber 5 and the cap nut 6 are made of

metal. A flange portion 5a in the form of a hexagonal
prism is formed on the male screw member 5 at an end
thereof opposite to the abutting portion. The cap nut has
20 a top wall 6a in the form of a bored disk and formed at an
end thereof 6pposite to the abutting portion. The male
screw member 5 has an inside diameter approximately equal
to the outside diameter of thick wall portion 23a of the
second joint member 23. The{top wall 6a of the cap nut 6

25 has an inside diameter approximately equal to the outside



25 equal to the outside dianeter of thick wall portion 53a of 37 the
second joint nenber 53. The top wall 56a of the cap nut 56 has an inside

di aneter approxinmately equal to the outside dianeter of thick wall portion
52a of the first joint nenber 52. 5 According to the present enbodi nent,

t he outside dianeter of the male screw nmenber 55 and the inside dianmeter of
the cap nut 56 are greater than the outside dianeter of the flange portions
52c, 53c of the joint menbers 52, 53, add a clearance is fornmed inside the
cap 10 nut $§ ar ound %he fl ange gortions 52c, 53c of the joint nmenbers 52,
53. An annufaPehEEPT s Skdvahbsearthorn?3acpsathacEirptoypdet bet ween
the top wall of the cap nut 56, and the flange portion 52c of the first

j oi nt nenbefemReRng2t heASphberc8D et Gnianhigbtededkospthagmaleand a 15
spring washer 60 serving as nenbers for biasing the joint nenber flange
portion 52cSexewrmember secohlej nahe senbermé@bewi 5hpuBRespthag rrasgar 60
positioned closer to the flange portion 52c and the spacer 59. The spacer
59 has an apdmtiomnzdd sfi ghel yeaonl! §oihbanekBersgn aiutaﬂﬁyaih%rgo

| engths of the flange portions 52c, 53c of the two joint nenbers 52 53.

Wien the5caphnlé Hifeicapi glitesegushet NehaBE aS6EERLMRIBAN 255, okh le
screw nenber 55 pushes the flange portion 53% %f P%e secongéjg%n?h%gnber 53

axially i nwaffgt 2 & c th e, portion 52c of
t he §8 firstSTo?%%ﬁﬁeﬁ%%§652§gx?§%?§§¥ﬁag€§§?hrgﬂékggﬁetgﬁs%wgpring 50

and the was by,t hgat ] Rl nbers 52, .53 are brought into
intinate co%?%%?qwe{lﬁg{égcﬁzbt %rgg\ne!t ﬁ*@ﬁ%ﬂgaﬂéf’ gﬁt?ﬂﬁgﬁpsgﬁﬁacg

t her ebet we r ed.portion 57 o he,first joint nenber 52, the
ri dge 58 o?ﬁ%ﬁé %%%%nﬁgﬁgfnﬁlggn%%? %ﬁsﬁﬁ% % el QLEKBPS8E are approxi matel y
equal in in@ﬁgﬁ%g%eneter. The recessed portion 57 of the first joint menber

52, the ridge WEHR- second joint nmenber 53 and the gasket 54 10 are
al so ap al in outside dianeter. The depth of the recessed

oxi mately equ
portion9é7 is dﬁ@%l%ék?$ﬁﬁptﬂ%rﬁh%%n%7d@pr%?eﬁiI%ﬁ deintememdge 38, and
the thickness of the gasket 54 is smaller than the depth of the recessed
portion 57. tHRcToRRTFER I PPHEiPRC28sef Phetsenosd jeinb mempbil p3sanll er
than the sum of the anpbunt of projection of the ridge 58 and the thickness
of the gaskghe5gasket 24 are approximately equal in inside diameter.
The recessed portion 27 of the first joint member 22, the
recessed portion 28 of the second joint member 23 and the
15 gasket 24 are also approximately equal in oufside
diameter. The sum of the depths of the two recessed
portions 27, 28 based on the radially inward portions 224,
23d of the joint members 22, 23 is slightiy smaller than
the thickness of the gasket 24.
20 FIG. 5 shows the cap nut 6 as manually tightened up on
the male screw member 5. 1In this manually tightened state
of the pipe joint 21, approximately half of the gasket 24
is fitted in the recessed portion 27 of the first joint

member 22, and the remaining*approximate half of the

25 gasket 24 in the recessed portion 28 of the second joint



FIG 8 shows the cap nut 56 as manually tightened up on the mall screw
menber 55. The pipe joint 51 has the sane construction as the enbodi nent
shown in FIGS. 1 and 2 20 except for the spacer 59 and the biasing nenbers
50, 60, so that a detailed description will not be given. \Wen the pipe
joint 51 is in the manually tightened state, the gasket 54 is entirely
fitted in the recessed portion 57 of the first joint nenber 52, and pressed
agai nst the bottom 25 surface of the red#bssed portion 57 by the ridge 58 of
t he 39 second joint nenber 53. A first gap Gl is present between the
portion of PABPEBUER+ ngTRRJOREKEtOR4t he heddt ipopmessdmgecohZaniti e ths
positioned radially inwardly of the recessed portion 57 and the portion of
t he abutti nghendottemcsunfatkeofetbrdrpoessediepbeitibad @7 off itheposi ti oned
radially inwardly of the ridge 58. A second gap & greater than the first
gap Gl is pmesbat B2tamanthbebpetbmoBugifatieoEbithbl RaceRdelapefiohhe fir st
joint menber 52 which is positioned radially outwardly of the recessed 10
portion 57 28dofhehgonemBBroD3t hepakyt-kicn ng1f age j oi nt
menber 53 which is positioned radially ou?ﬁgrgﬁyagfp?%gggsdgg%%%gnbhen t he
pi pe j oi pt 5ﬁe'§09E986rh2dtthEﬁQeQbHPtibPSEQQS%gEe5éf?%ﬂetQ%rr%dge o8 of

e

the second joint nenber 53 are entirely inthe Fecadsed portion

57 of the fi i Qi el e A r.face.of .the rid 58 of the
nmenber 53 igég&gsggﬁgggg??s%hgég ?%ngggégﬁPéég EngﬁélyééggéggiﬁbPFion 57
of the menb 5 | h sket .54 _int osed  het n these surfaces in
inti mate coﬁ%%c?eﬁ%égg§ﬁ?ﬁggﬁﬁpo%inﬁpglskgngrﬁgo nE%QnPfr§h§urface ar eas,
t he portion §ft§he abué;ing eng fﬁce of the first joint nenber 52 which is
posi ti oned PRAFEITPY PHAFEFG Bf the secevdedoppi: membsy 23 whicht isat e
contact with the portion of the abutting end face of the second joint
nmember 53 mHPEhthnﬁésF?ﬁéﬁéaYra&warﬂ}yzgfiﬁh@rapyesSeﬂheortdge 28.
approximately over the entire 40 opposed faces thereof, and the portion
of the &Butfi AGCERd gaPeCaf arpaterr thapothe mémber g8p Ghi db prepesitt i oned
radially outwardly of the recessed portion 57 is in intimte contact with

t he porti onbetweae thet pPnyiend2Recef5tbe hbetséngnenfdoifatemegbehe53 Whi ch
is positioned radially outwardly of the ridge 58 approxi mately over the
entire oppoféustageinthmember Egewhiitht he pyeilebhedr esaRandiynt nenbers 52,
53 and gasket 54 undergo alterations with time, the first joint 10 nenber
52 is al waysubivaséllyt ovatHet hecessendppeicibn S3nkY lhSkagpring
50. This enables the pipe joint 51 ofpthe pr2222§hgn§8§iﬁéﬁﬁi§§ ?géntain

the speci i sepeassupavebaNofncaabi b LHENGESOACATLEOLIRRgE. biter cof i

preventing fluid leaks. 15 FIG 9 shows another e I'men e joint

TR pad) oL, 4 phpkectats, ShasiTHaRALSR LR ShERRRD 1L >
resi N, a sepgpdibHbybar EQLALIAEMBE afReRb13KA! AF! LRekESL M dosyntietic

as follows. The portions 22d, 23d of the joint members

22, 23 radially inward of the recessed portions 27, 28

thereof axially project by 0.1 mm beyond the radially

20. outward portions 22e, 23e, respectively. The depths of

the recessed portions 27, 28 are 1.15 mm based on the

respective radially inward portions 22d, 23d. The gasket

24 is 2 mm in thickness, the first gap Gl is 0.3 ﬁm and

the second gap G2 is 0.5 mm. "

25 When the pipe joint is further tightened from the



20 resin annul ar gasket 64 having a rectangul ar cross section and

i nter posed between abutting portions of the two joint nenbers 62, 63, an
annul ar mal e screw nenber 55 fitted around the second joint nmenber 63, and
a cap nut. 56 fitted around the first joint nenmber 62 and screwed on the
mal e 25 screw nenber 55. 41 The joint nenbers 62, 63 are equal in inside
di aneter, each have a predeterm ned inside dianeter over the entire |ength,
and conprise thick wall portions 62a, 63& closer to the abutting portions,
thin wall portions 62b, 63b 5 renpte fromthe abutting portions and fl ange
portions 6XRLABBEF dfHed 2t the poutiomg22ddef othe habbvbtihgwahd pacei ons
62a, 63a, respectively. The first joint nenber 62 has an annul ar recessed
portion 67 afecthenguifrst njcint smember 022 awlii ¢lor iedpooi tidfedadhalihyly

i nternedi ate portion of the abutting end face thereof. The second j ol nt

nmenber 63 hiasvardlnmrot athe i dgeeS8ed epbRB0bh 827 i s CF DBSt széﬁgﬂtamtéor med
on a radially internediate portion of the abutting end face Thereof. The

mal e screw ferieitdaithsbe £8R BHE 5684 6n "BEE P e@ﬁ%ti%f Lagae
on e | €

portion 55a in the formof a hexagonal prismis forne Screw

mber 5 j but t .00, tiop, Th t
56 has 2t oGl T SR e TRAT e Ee bRt cof MR Thpnehiared, ona

ool o PSR AR LR0eR 00 R oG B AP LS RIBRL 5, 1
A W P s R o e
of thiCk‘Mﬁﬁerﬁgféé"ég%grgéeifﬁ %iéﬁ%eggﬁjSgr%ynggpgﬁengightening,
the gasket 24 is entirely fitted in the gasket
1Q accommodating recessed portion 26 formed by the recessed
portion 27 of the first joint member 22 and the recessed
portion 28 of the second joint member 23, the gasket 24 is
in intimate contact with the inner surface of the recessed
portion 27 of the member 22 approximately over the entire
15° area thereof, the surface of the gaskef 24 exposed from
the recessed portion 27 is in intimate contact with the
inner surface of the recessed portion 28 of the member 23
approximately over the entire area thereof, and the
portion 22e of the abutting end face of the first joint
20 member 22 which is positioned radially outwardly of the
recessed portion 27 is also in intimate contact with the
portion 23e of the abutting end face of the second joint

member 23 which is positioned radially outwardly of the

recessed portion 28 approximétely over the entire opposed

25 faces thereof.



42 According to the present enbodi nent, the outside diameter of the male
screw nenber 55 and the inside dianeter of the cap nut 56 are greater than
the outside dianeter of the flange portions 62c, 63c of the joint 5 nenbers
62, 63, and a clearance is forned inside the cap nut 56 around the flange
portions 62c, 63c of the joint nenbers 62, 63. An annul ar spacer 69 is

di sposed in this clearance. Provided betwﬁen the top wall of the cap nut
56, and the flange portion 62c of the fi%sﬁ joint menber 10 62 and the

69 I ' ' d ing . her 71 [
venbers for bi iay Pharpient Reead ABBinRaEb BBE JBiakd he sccond

j oi nt menbe ith,the . sprin sher 71 positigned closer to the flange
portion GZngggr?ﬁ%ésBgcgpe6§hlipgge8%8§ﬁd8% fbebépﬁﬁéﬁlpﬁe n#¥ftEDscr ew
menber 55, ang t he flgnge Bortion 63c of the second joint nenber 63 and the
spacer 69 af&*&ReARRUFAr FdPsk bspthRgPIPeadfintsgli RgmRadREs B3 fd@st ng as
menbers for bjiasing the joint nmenber flange portion 63c toward the first

j oi nt menbeFuBylag; i Aipkemepberg3RasficsyREheRigosesioned skased to t he
flange portion 63c and the spacer 69. The spacer 69 has an axial |ength

sl i ght | ySsntubutarhinintememvest 38Bhefasyalthkedgt hesah,t he shnahgaiporti ons
62c, 63c of the two joint nenbers 62, 63. Wien the cap nut 56 is tightened
on the mal erssiswagbulrerbgasket BHhehamliagsar ewcranbean ab5b cReskesaldia Jy ange
43 portion 63c of the second joint nmenber 63 axially inward through the

di sk spri nga@a andetbes&arb&gww@&habu%%iﬂghbb%t&B%sC%E Rk 26 p?%ﬂ%& t he
flange portion 62c of the first joint nenber 62 axially inwarg hrough the
di sk spri ngméfibérand2t hg3spahn r b t J; Ql menber s
62, 63 are brought into intina?gwggﬁ?agéiﬁi%ﬁgggcﬁe@? gr%afﬁﬁ%t e gasket 64
i nterposed j e e I S t LQn o] first j.Qint nmenber
62, the ridgggggéo?ﬂghgeggggnagﬁgﬁnﬁgﬁgg e?g63g§ﬁdgt%g%g§¥§e% ?&tgfdare
appr oxi gt e abynLheknsid i The recessed rtion 67 of the
Trst ] oot e e R o n R i bor 42, aBanacr SVRE FBnGLE B918nd the
gasket 64 a S roxi mately equal in outside dianmeter. The depth of

t he recesse%gﬁg#tﬁgﬁggf §§ greater than the 15 anount of projection of the
ri dge 68, and t?ﬁ t hi ckness 8f t he_gagket 64 is smaller than the depth of
the recessed poftTosC8?t RREPEEFt A2of SPhBTReeEYI diPoinEdAesdinmeskirght | y
smal l er than _the sum of the anmount of projection of the ridge 68 and the

t hi ckness ofaFRehg¥ekdt Predetgrpigedoiskide dhemeiprnovet6tae eartiald v

ti ght ened UE on the mal e screw nmenber 55. The pipe joint 61 has the sane
constructi oheBrgthhearfbedmpeises itbioki waElGBortiand 32exceph babskhe spacer
69 and the biasing nmenbers 70, 71, 72, 73 so that a detailed description

wi || notSpetgi ¥be. abstWing phetpops,| thih Gallsportibasminsdl kncinght ened
st at e, 44 the gasket 64 is entirely fitted in the recessed portion 67 of
the first juoempteefisom 6Be abdtpiessedragsnsstnine1lbabboposesbage 30k the
recessed portion 67 by the ridge 68 of the second joint nenber 63. Afirst
gap Gl i s pBBsefibriieliehteehet ABURBLHHOBNEE blRe tARULH; f he
first joint nmenber 62 which is posit?oned radialFyEP%%grg?sloggﬁﬁggp%cessed
portion 67 gnd,tBgaporbispRcefivklg.abutting end face of the second joint
menber 63 which is positioned radially inwardly of the ridge 68. A second

gap & The first joint member 32 has an annular recessed
20 portion 37 rectangular in cross section and formed in a
radially intermediate portion of the abutting end face
thereof. The second joint member 33 has an annular
recessed portién 38 rectangular in cross section and
formed in a radially intermediate portion of the abutting

25 end face thereof. The abutting end face of the first



10 greater than the first gap GlL is present between the portion of the
abutting end face of the first joint nmenber 62 which is positioned radially
outwardly of the recessed portion 67 and the portion of the abutting end
face of the second joint menber 63 which is positioned radially 15
outwardly of the ridge 68. Wien the pipe joint 61 is properly tightened up,
t he gasket 64 and the ridge 68 of the second joint nenber 63 are entirely
fitted in the recessed portion 67 of th@7first j oi nt menmber 62, the outer
surface of the {id%§§68 % %he menber ., 63 iﬁgpressed 20 agai_nst the inner
surface of {9t BAELREN 3 r R8N 6FObFiPRe3pEnBREIE2oRRPENTRAd addFket 64
i nterposed therebetween in intimate contact therewith approximately over
the entire p¥aedinerEorhet Recrasedl PrEarBr 87psherenfopndhéliishs wijthi nt
menber (62) abutting end face is in intimte 25 contact with the radially
i nward portthe bpttem svrfage ofisthei neceesbdr po88jionba¥ti apdend face
approxi mately over the entire opposed faces thereof, and the radially
outward porpovhioh 8Re positipnedt radmhily(63kwabdlyi 6 eRd Faeedsegal SO in
intimate contact with the radially outward 5 portion of the second joint
nmenber (563poabiibhi 839 and &RLE1IPPHOXHEBLEHY B¥9bnlheneNbbieopPPosed faces
thereof. Even if the synthetic resin joint nenbers 62, 63 and gasket 64
under go al t eiath68Sopi thet kEBeskb hbEeloh0BAL e i 5 oabpAY § Jpisased
toward the second joint nenber 10 6 bg§£?he93isgﬁggr?ﬁg%§%§gan§%t%gggecond
joi nt nmenbeg £ 68hbd Ssbi d r f kRSt 4LOLN r t.he di sk

Bhé széﬁ@T%BQH@ ﬂ%ﬁﬂgr 8Shak E.gog%ggﬁ 8$atﬁé56Fég

spring 72 at all tines. I's enables the pipe jornt
-enbodi ment {94084 PLai g pgei L ure which greatly influences the
per f or mance t%ereo? %nw% géieggn%b%ggégégﬁeﬁegﬁgglﬂﬁtﬁ uﬁﬁefﬁefpﬁﬁé joints
shown in FI n have been descrjbed as ot her enbodi nents of the
first featu%%agglfhgrgﬁegﬁfpgnseYﬂBECghgtEBE?P8n§u6F3Fﬁe§§ &RBodi nent s
whi ch ais differen? fromthe,_construction shown in FIGS. 1 20 and 2 can be
used for t hESBPpBef oPATS18RbE8y ARt RePSELSRR 3RE PRFifipegdurediefllyhe
i nvention. The spacer 59 or 69 can be dispensed with. A disk spring can be
added, for eXEWpFely:eftkkecrpearmedt PenthAni ABFREA axiZMdydirskcesseidng 50,
or disk springs 70 and 72 can be given an 25 increased di aneter by the use
of the spacéFoBothe Bottomjsucterespfi ihe remeskedopostibe 88ed ahebi asi ng
menbers in place of the disk springs 50, 70, 72 and spring washers 60, 71,
73. FIG 10twhoweceasefiepormbodsndi{ 88, pithe jradibklly outward portion '

32e of the first joint member 32 and the radially inward

15 portion 33d of the second joint member 33 provide a
portion 36 for accommodating the gasket 34 therein when
the joint members 32, 33 are butted against each other.
The male screw member 5 and the cap nut 6 are made of
metal. A flange portion 5a in the form of a hexagonal
20 prism is formed on the male screw member 5 at an end

thereof opposite to the abutting portion. The cap nut has

a top wall 6a in the form of a bored disk and formed at an

end thereof opposite to the abutting portion. The male

screw member 5 has an inside’diameter approximately equal

25 to the outside diameter of thick wall portion 33a of the



5 according to the first feature of the invention. Wth reference to FIG
10, the pipe joint 1 conprises a first tubular joint nenber 2 of synthetic
resin, a second tubular joint nmenber 3 of synthetic resin, a synthetic
resin annul ar gasket 4 having a rectangul ar cross section 10 and interposed
bet ween abutting portions of the two joint nenbers 2, 3, an annular nale
screw nenber 5 fitted around the second joint nmenber 3, a cap nut 6 fitted
around the first joint nmenber 2 and scr d on the nale screw nenber 5 and
a synthetic resiﬁ t hrust rin% 9 di sposed between the 15 inner surface of
top wall 6a58F°Pfed RAPEnEEMERENG 3t he TPRakgP peddi 6@ 2F dhet wap imst § oi nt
menber 2. This enbodinent differs fromthe first enbodi ment solely in that
the thrust PRRgED i8speeyPdemeitert hpprorimatellyuequallr doghtet duteldel, 2
and 10, like parts 20 are designated by |like reference nunerals and w ||

not be descéidBeterpedt stiigk wadildeotraliby, 3BEGofl@hes faréteWoaers esponds to
FIG 2(a) and shows the cap nut 6 as manually tightened up on the nale
screw menbemebeih@2t hr ast thengap hatmadesf raghidea e d8 MWkehiadle as 25 the
gasket 4 or a material having a snaller coefficient of 47 sliding

friction5t haoréwemenbeti 8l,, tABdnks cCgERbw! Refbed ™ LesHblaR LG gasket 4 in
t hi ckness. For exanple, the thrust ring ﬁaseabght o] gﬁﬁ%%pr%e%P%VEﬁ%ess of

t he gasket thent BgHsShHfr | an .Lnsi [ er__approxi,mately 5
equal to thgofnsige diaﬁgtgggo%egﬁédtgga&glﬂggge%?%?h€x6§g1Xuﬁq&ar d an

tside di ' | t h tsid I, f the fl
por i on 2c - Ehechey SPE; B 8 BAHRRs) Bl EABHGR BRANIER Tho it ring o

d not al bg t be,C-shaped.. 10 As th t 6 of th
oipe Joint Teareine R onahpRY sRt kiR RGeSO S AP  he o hr st

ring 9 slidegs.] ntact with_the_ inner surface of the nut top wall 6a and
the side fagélgf %%%E?Fﬁnéz’pB%tPBﬁ EEOthFhé“FPréptFGﬁﬁP FORYect? rel ative

t hereto, .prey ting the 15 first goint menber 2 fromrotating with the cap
nut 6. THe Y5AR eAFDsPtRERgWethsthgogaskas Bé iinterposed bet ween t he
forward end face of the male screw nenber 5 and the second joint nmenber 3.
FIG 11 shotRerpbekReereBAbodi ment of the pipe joint 20 shown in FIG 10.
This pipe joint 1 conprises a first tubular joint nenber 2 of synthetic
resin, a secondTh@bueaespednporenber33 of shat ligrse H83he, mampyrt Reli C
resin annul ar gasket 4 having a rectangul ar cross section and interposed
bet ween abutkéngepessednportibhe3Bwofj €hat second joint member 33 and

the gasket 34 are approximately equal in inside diameter. -

15 The recessed portion 37 of the first joint member 32, the
recessed portion 38 of the second joint member 33 and the
gasket 34 are also approximately equal in outside
diameter. The depth of the recessed portion 37 of the
first joint member 32 is slightly larger than the

20 thickness of the gasket 34, and the depth of the recessed
portion 38 of the second joint members 33 is slightly

smaller than the thickness of the gasket 34.
FIG. 6 shows the cap nut 6 as manually tightened up on
the male screw member 5. 1In'this manually tightened state

25 of the pipe joint 31, the gasket 34 is entirely fitted in



rs 2, 3, an annular nmale screw nenber 5 fitted around 48 the
ggcgﬁgbfoint menber 3, a cap nut 6 fitted around the first joint nenber 2
and screwed on the mal e screw nenber 5 and a synthetic resin thrust ring 10
di sposed between the inner surface of top wall 6a of the cap nut 6 and the
5 flange portion 2c of the first joint member 2. This enbodiment differs
fromthe first embodinent solely in that the thrust ring 10 is provided in
the former and that the cap nut 6 there@9is further nmachined. Like parts
are designated by like reference numerals and 10 will not be deschlbed
r epeat edl y. "PRcg@ekesl ppcoppadatingspartiow 861 r esgohdddt dnFbBesaia)y and
shows the cap nut 6 as nenually tightened up on the male screw menber 5.
The thrust ¢PRERCD Withmibef bottbhessafacenber ithe gsckBeegapketibn0ik7a
material having a smaller coefficient of 15 sliding friction than the
material, a®d tRe emembero3@r asdalcher bblh&omt Bargaskebr4the tBLekaggs. For
exanpl e, the thrust ring has about one-half the thickness of the gasket 4.

pNYi hast | [ he insi de
The thrust pongidfi BAsofinthasmdmbeiragst er AapRLaXi FRpeLY ¢49Udkekent
di aneter of thg top wall 20 6a of the cap nut 6, and an outglge dicanet er

gr eater§habethieenutnbdBodtashl 82a0bst BRef LBN9E: AY' ghS”fégﬁg%ft t&gﬁgi rst

joint nmenber 2. Although annular, the thrust ring~10 neé al s be

Chan the T ange: 240 par L TGROSE 37 PRCCP, Pai BEgkRLohBHbEPabl ¥out & o 4o

than the flange 25 portion eti ) _ out si de 49
T L R LR T
the abutting end face of the second joint member 33 which
is positioned radially inwardly of the recessed portion
10 38. A second gap G2 greater than the first gap Gl is
present between the portion 32e of the abutting end face
of the first joint member 32 which is positioned radially
outwardly of the recessed portion 37 and the portion 33e
of the abutting end face of the second joint member 33
15 which is positioned radially outwardly of the recessed
portion 38. Examples of dimensions of these portions are
as follows. The radially outward portions 32e of the
first joint member 32 projects beyond the bottom surface
of the recessed portion 37 by 1.5 mm, the radially inward
20 portions 33d of the second joint member 33 projects beyond
the bottom surface of the recessed portion 38 by 0.7 mm,
the radially outward portion 33e of the second joint
member 33 is recessed from the bottom surface of the

recessed portion 38 by 1 mm,athe gasket 34 is 1 mm in

25 thickness, the first gap Gl is 0.3 mm and the second gap



the top wall 6a for accommodating the outer peripheral edge of the thrust
ring 10. The annul ar recess 6b has an 5 outside di aneter approxinmately
equal to the outside dianmeter of the thrust ring 10. The thrust ring 10,
which is made of synthetic resin, has sone elasticity, and the outer

peri pheral edge of the ring can be nmade to extend al ong the inner surface
of the nut top wall 6a and fitted 10 into the recess 6b. This obviates the
|i kel i hood that the worker will forget tPfit the ring 10 into pl ace,
further eliagn tigg the likelihood of the thrust ring 10 slipping off when
t he cap nut g PenoP8d. As the cap nut 6 of the pipe joint 1 of the
present 15 enbodinent is tightened by rotating, the thrust ring 10 slides
in contact with"e®R FRRePiRgrfaértotst furkbert spohtehe8atann tthe side face
of the flange Eortion 2c of the first joint nmenber 2 relative thereto,
preventing $hate| @5t FIGinb, nthberadifildm dowaringowittibnt BedcaF Rie 6. 20
The sanme thrust ring 9 as shown in FIG 10 can be interposed between the
forward endfimst pbinhemembersebewtingbendSfasd tberseeendroQighit MBiRer 3.
Al t hough the pipe joints showmn in FIGS. 9 and 10 have been descri bed as

ot her enbodinennstef coheabir githeahtr eadsa0f tEﬁwEBHePBEQEont@%d of
constructions of these enbodi nents 50 mhicﬁ are different fromthe

constructi oehehssBohd FbGHt ﬂaeﬁBQrZaBﬁ@thig?%ﬁﬂ. kel g@ﬁ%?‘%ﬁ’@%‘ﬁ | E{,SAL

enbodyi ng the second and third features o e inventl
APPLI CABI Ll d¥er the entire opposed faces thereof. In the state of

the pipe joint 31 as properly tightened up by further
tightening, the gasket 34 is entirely fitted in the gasket

10 accommodating recessed portion 36 by the recessed portions
37, 38, the radially outward portion 32e of the first
joint member 32 and the radially inward portion 33d of the
second joint member'33, with the outer surface of the
gasket 34 in intimate contact with the inner surface of

15 the accommodating recessed portion 36 approximately over
the entire area thereof, and the radially outward portion
32e of the first joint member abutting end face is also in
intimate contact with the radially outward portion 33e of
the second joint member abutting end face approximately

20 over the entire opposed faces thereof.

FIG. 7 shows a third embodiment of pipe joint
according to the third feature of the invention. With
reference to FIG. 7, the pipe joint 41 comprises a first
tubular joint member 42 of s&nthetic resin, a second

25 tubular joint member 43 of synthetic resin, a synthetic



5 The pipe joint of the present invention is suitable for use with fluids
whi ch are highly corrosive to netals and used, for exanple, in fluid
control devices in sem conductor manufacturing apparatus. 51 CLAIMS 1. A
pi pe joint conprising a first and a second tubul ar joint nmenber of
synthetic resin, a synthetic resin gasket interposed between abutting
portions of the joint 5 nmenbers and scrgw nmeans for joining the joint
menbers, the pipe joint being characterized in that the first joint nmenber
i's provi dedrégtimramdilat ngasratf a6entengoh wukhag u@QPU{i%sée Sé%ﬁgn .
portion having an opening remaining therein wwth the gasket entirely fitted
therein, thed0isecrpdstal e ' p ' i th_an annular ridge on
an abuttingﬁénd face t%%?eg%Fﬁ§ e énggEﬂgiE§¥%?§ﬂgg$%ntsﬁeggﬁeﬁPﬁﬁtof t he
recessed p j i t gask fitted in the recessed portion, an outer
surface ofq§‘gggf%géfbfE?hegéegéﬁﬁi%%iﬁ?iﬁeﬁSEwa@?ﬂ ehr8sEeftedai nst an
inner 15 s 3.0 hthgeégc§ssed Eortign of .the first joint nmenber with the
gasket interposed BerweeR thed TP BREPPR fAri ARfe2cEAPaRYTt Refdfiter
approximately over the_entire surface areas when the pipe joint is properly
ti ght ene Lﬁ%b%P of 8¢ oh1BFtt heinburerhgrefid PRdeserevad onrthej made 20
menber positioned radially inwardly of the recessed portion being then in
inti mate co¥tERY MWETRER Peortion of the abutting end face of the second
joint menber positioned radially inwardly of the ridge approxi mately over
the entire surfie jpbat mémbevs,K 42, pb8tave efuabeiRSiabidéi agamadetace of
the first joint nmenber positioned 52 radially outwardly of the recessed
portion beierch Heave nai predatercbnédcindifl aipnetednoPért BReabHkti-Ag end
face of the second joint menber positioned radially outwardly of the ridge
appr oxi mat elengtley aheé eshpressuthick WABASpSrth8RE0A2a2. 48w PEPEshRI Nt
conprising a first and a second tubular joint nmenber of synthetic resin,

and screW meanshd cabyiotDh§OpbheibRs Nt tABADEAS1 bBEtPLRE [ QL Pt <RSI
characterized in that the f?rst j oi nt menber isbprov?ﬁedtﬁggmfgﬁhgﬂ annul ar

recessed pordm@Fe ! Frém @QgtggQgF?ﬂgeﬁgﬁgigggrgﬁ?iﬁégg eggggi%oinéanenber

bei ng provided with an annul ar an abu Rer&6F: the
ridge of th k OL pt r ing fitted in the . recessed portion of
the first j%ﬁ%?ﬁﬁgﬁ%%r%gmfﬁﬁngﬁuggf%g %ﬂ??a@g %Ee gPl?hew?}ﬁgBOFﬁlPHFinate
contact wt n ippner rface of the recessed portion approxi mately over
the entire §%$T5%2§3r5 gpﬁﬁgﬁv? *pipe joint is properly tightened up, a
portion of the but%lgﬁsend,face of the first joint nenber positioned

o)

radial |y i nwar d FRLRESRYMDRY ( #5nhA&| AR annular recessed

15 portion 47 rectangular in cross section and formed in a
radially intermediate portion of the abutting end face
thereof. The second joint member 43 also has an annular
recessed portion 48 rectangular in cross section and
formed in a radially intermediate portion of the abutting

20 end face thereof. The abutting end face of the first
joint member 42 has a portion 42d positioned radially
inwardly of the recessed portion 47 thereof and further
recessed from the bottom surface of the recessed portion
47, and a portion 42e positioned radially outwardly of the

25. recessed portion 47 and axially projecting beyond the



20 then in intimate contact wwth a portion of the abutting end face of the
second joint nmenber positioned radially inwardly of the ridge approxi mately
over the entire surface areas thereof, a portion of the abutting end face
of the first joint nenber positioned radially outwardly of 25 the recessed
portion being then in intimate contact wwth a 53 portion of the abutting
end face of the second joint nenber poskbioned radially outwardly of the

ri dge approximately over the entire surface areas thereof. 3. A pipe joint

conpri si ng Bottd®ts@FEhde SEE0RHe SrbubYLEH EBEEEdH?H??r £ eSXBﬁgikgﬁereSin’

a synthetic resin gasket interposed betwee utting portrons o j oi nt

o Al e "the pi Coint bei
Character 1 220 Hahart caeh popfia Folhf hlher ECRRS ol eRCHRR M 0u i ng
end face thereof.mﬁt€ 10 .ailannulardaiceised portion for fotning a portion
for accomuoRRTT HeP1He HACRRELIY nEPERRIIKeREt hRS| BRReSARALRPELAPE BBt t ed

agai nst each other, the gasket being in intimte contact with an inner
surface of tHEF§tcRRLEHLRLLIENPEPIERELIRYr ReYPRANthAEhBEEOBpBHELRRAL €l v
over the_15 entire area thereof when the pipe joint is properly tightened
up, a surfRE IR iTeressednroghiirat 4B8xponddaf portite 43eeposttisaddportion
being then in intimate contact . with an inner surface of the recessed
portion of ¥adizkkvneuivandlyenbetheppeocessedepygroven 4Beandt axgaalea 20
thereof, a portion of the abutting end face of the first joint nenber
posi ti oned reckss¢d frwarthy bbttbe secessedopotheopetBeseal pbekngnt hen in
intimate contact with a portion of the abutting end face of the second

j oi nt menbe48 posThé otwd redesked bEYBLEhY 8%, thg reaessadigpiportion
t her eof approximately over the entire surface 54 areas theréof, a portion

of the abutéhfgarddpbaeeorf§ abBecki £k EOLEE ﬁﬁgh%rmgﬂﬁéiiaﬂ?gnpa@hé"y

outwardly of the recessed portion thereof be then rnintimie contact

with a portigmefiy h@n@?k‘&é Fggggaﬂ hageoef tﬁgesas§88djgﬁgk%g}ngg‘gfgg{ mat el y

positioned radially outwar the recessed portion reo

anich 15 crerac &Y S aREr LBz b BEE pootmtaRtPia’ Shi oRRESENA ace 10 of

which is characteriz th e portrrone face 10 of
ther cor ot ShP5e T oiee S8Rk, JRRREnePhar Sy #5- oheuara PEFLRAnaORLPES! . the |
portion of égghqgggéépg end face of the second joint nmenber radially
The male screw member 5 and the cap nut 6 are made of
15 metal. A flange portion 5a in the form of a hexagonal
prism is formed on the male screw member 5 at an end
thereof opposite to the abutting portion. The cap nut has
a top wall 6a in the form of a bored disk and formed at an
end thereof opposite to the abutting portion. The male
20- screw member 5 has an inside diameter approximately equal
to the outside diameter of thick wall portion 43a of the
second joint member 43. The top wall 6a of the cap nut 6
has an inside diameter approximately equal to the outside

diameter of thick wall portién 42a of the first joint

25 member 42. As the cap nut 6 is tightened on the male



inward of the recessed portion thereof axially projecting 15 beyond the
radially outward portion thereof. 5. A pipe joint according to claim3
which is characterized in that the portion of the abutting end face of the
first joint nmenber positioned radially inwardly of the recessed portion
thereof is flush with the bottom 20 surface of the recessed portion
thereof, the radially outward portion of the first joint nenber axially
proj ecting beyond the bottom surface of 3%he recessed portion thereof, the
portion of the abutting end face of the second joint nmenber radially inward
of the receSSEAW2BERBPE| §n tther Beleagicakhy membescti pgsheyonthel Fa digjd om

55 surface of the recessed portion thereof, the radially outward portion of
the second PerhionedBer ofeithg artahby jodeessedbbroast Aeibattomsiddace of
the recessed portion thereof. 5 6. A pipe joint according to claim3 which
i s charact ewhide thetbap hbe popukhesofthbhe1abgkt bBgteRe h?gadg de first
joint nmenber positioned radially inwardly of . "the recessed portion thereof

i s recessedfire® §BenkohbARRsULbagg af 1yt BELEGES tign thereof, the
radially 10 outward portion of the %irs? jorﬁtgﬁe%§g52§%i§ thFbjecting

beyond tbhe bhethemmembbage 40f hbeakgcs§gﬁghﬁg%%§§nigggég%%,F%Q? pqégigﬂeof

the abutting end face of the second join ra

recessed po&iggneggﬁrggﬁegxkgkbytﬂéoggé%kggégf§§nd t he Botton115 surface of

the recessed portion thereo hé ra +§TB8PeAon of the second

j oi nt menbe i pally recessed fromthe bottom surface of the recessed
portion the?%%féBgFaéégrpe joint according to claiml1 or 2 wherein when 20
t he pipe joint +§ nanuallé tightened up, a first gap is present between the
portion of the abutfPHGSERE PAEEIGh £ReOfi the forat dedbsrmpoberi died

radi al ly in%grdlé of the recessed portion and the portion of the abutting
end face of “tRe*SEE8A8dj BPRtiARBNABr Ofothei saedndadpahtymenherdlg ahda25 t he
ridge, and a second gap greater than the first gap is 56 present between
t he por??ontB? 9ﬁ§kﬁgu€€iﬁeeeﬁﬁpraaématetheeﬁhaitihoﬁnbidenbﬁhm@Q%&tioned
radially outwardly of the recessed portion and the portion of the abutting
end face ofTbﬁergéeﬁﬁadjpbntiqan%%roﬁoshéiﬁmedtr?dhﬁt|Meﬁb@ﬁtﬁQrdEhepf the
ridge. 8. A pipe joint according to any one of clains 3 to 6 whérein when

the pipe jorecessedupaatiynt 4ghbeneHeUBecanhli j8indaRehbepr 2850 L P8t WEEN the
portion of the abutting end face of the first joint nenber positioned
radi ally gasket 44 are also approximately equal in outside
diameter. The depth of the recessed portion 47 of the
15 first joint member 42 is slightly larger than the
thickness of the gasket 44, and the depth of the recessed
portion 48 of the second joint members 43 is also slightly
larger than the thickness of the gasket 44.
FIG. 7 shows the cap nut 6 as manually tightened up on
20 the male screw member 5. In this manually tightened state
of the pipe joint 41, the gasket 44 is entirely fitted in
the gasket accommodating portion 46, and held in pressing
contact with the bottom surface of the recessed portion 47

of the member 42 and the bot%om surface of the recessed

25 portion 48 of the member 43. A first gap Gl is present



10 inwardly of the recessed portion thereof and the portion of the abutting
end face of the second joint nenber positioned radially inwardly of the
recessed portion thereof, and a second gap greater than the first gap is
present between the portion of the abutting end face of 15 the first joint
menber positioned radially outwardly of the recessed portion thereof and
the portion of the abutting end face of the second joint nenber positioned
radially outwardly of the recessed porti%% thereof. 9. A pipe joint
according t n f clai.ns to 8 20 wherein each of the joint nmenbers
i's providedgg?a§ﬁ§ gggt??ﬁ lgﬁdﬁﬁgkgft SPUttiRga endarfgee@rt ithe and the
screw means conprises an annular mal e screw menber having a forward end
face in beaffth§ cdRERE "GMPRTt RE MhdiShe isoPOsdkionedneadhialiy j oi nt

menbers, and a cap nut fitted 25 around the other joint nenber and having a
top wal | inlnwé?dEXapﬁnﬁhéoﬁ?&@ﬁsﬁﬁt@qnt§0hldﬂganﬂothO@om%ﬂﬁﬂ(hsﬂfﬁﬁ
joint nmenber, the cap nut being screwed on the nmale screw nenber. 10. A

pi pe joi nt &BeorBUE§ing endi ArGewodr dhe aledosdstoln@nactibed JRGH G ween
the mal e screw nenber and the flange portion of said one joint nenber and a
space bebveds pheitdpnedl radfially dapaidlyaed ihe readReedOHd g said

ot her fl ange nenber has di sposed therein a biasing nenber for biasing one

of the joi nt8nenhesecbadagdpt be §RecaiBe’ thainNthHEe pi;pe joint
according to claim9 wherein an énnular clearancel%??E o%#@ﬂé%nﬁ%kathe cap

nut around phesshansecneshi oAs phrkhe. 9l SRS 5,80, has an annul ar

spacer disposed therein, and at | east one of a spa fage cap nut

top wall angdsft S bet.ween the nmal e s¢rew _nmenber and the
spgcer has gfo§§§eg§?§§r§?§“§ @?ggéﬁgﬁ%eﬁgéfhféﬁ BP5 g6 *&iEHd Y] oi nt

menbers to t per .i.qi nber. 12. A piLpe joint according to claim
9 wherein gaggwégﬁ%geg?ctﬁgs?%cgﬁﬁﬁgtpPF%QOPsB?n?@?pﬁgédpﬁéﬁﬂé@n4@@9 cap

nut top | L capg_t ange rtion of the joint nmenber. 13. A pipe joint
accordi%gatéfc?g?ngﬁﬂgkhg e?ﬁgtkchhpﬁth?iﬁ&°H§§ dAiptt Beabedi 4%t er

| arger than Bhe inside . . .
which is positioned radially outwardly of the recessed

portion 48. Examples of dimensions of these portions are
as follows. The radially outward portions 42e of the
first joint member 42 projects beyond the bottom surface

15 of the recessed portion 47 by 1.5 mm, the radially inward
portions 42d of the first joint member 42 is recessed from
the bottom surface of the recessed portion 47 by 0.8 mm,
the radially inward portion 43d of the second joint member
43 projects beyond the bottom surface of the recessed

20 portion 48 by 1.5 mm, the radially outwafd portion 43e of
the second joint member 43 is recessed from the bottom
surface of the recessed portion 48 by 1.0 mm, the gasket
44 is 1 mm in thickness, the first gap Gl is 0.3 mm and

the second gap G2 is 0.5 mm. "

25 When the pipe joint is further tightened from the



di aneter of the cap nut, and the cap nut has an annular 25 recess forned in
an i nner periphery thereof for 58 accommodati ng an outer peripheral edge
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resin annular gasket 54 haviﬁg a rectangular cross section

25 and interposed between abutting portions of the two joint



. 1 " ' - " ' - I 1C

Y 90-10% & ()- 59rP17!910% & ()-!, "10%f& ()-!'(D \10%bb&}() - _ _
"10%} Kk} & ()- ,"10% 8f8& ()-ss10% & ()-10\9 }rg\? s10% & ()- 10: 10: 10:VY4
10% & ()- #'10% & ()-!'6 #110%p& ()-!DE#"10%[ ~[ & () - {}[9g\:!6

F10% : & ()-:!'110%0U& ()-: G10% & ()- !'( G 10%b& () - 110%

& ()-s!" 1 10% ()-s/01235z0dY: | LIOYV () - 10: 9% 10: % 10: % 3.110% %& ()- | @ |
3.110%z& ()- '{3.110%:& ()- '1 !10@kk%%()-:5v:uY}[9dY:!l f"10% ~ & ()-!;
f"109& ()- "109M & ()-!#"10%p& () - .

LZ"10%v&' () - Z"lO@?é()- rS1I HO" 109&' () - 9s10%& () - 1ONNI10NM

10MM 1, 2F" m?) 194008k Fuler imabegseyey [memher955 fitted
"10@%®&f()-Nl#"lO%pp&f()-M P109%vE ()- !, !'10%y& ()-- 9"10@®®T(2-!
9"10%&}()-"éﬁﬂ%?qgﬁhﬁrﬁﬁ%ﬂﬁg@EP¥9t qgmyeqon@,lmmq a cap nut 56 fitted
S21109M) & ()-!11S2! 10%-1 ~1 & () - . ,

Cnd 10%- (§§rqqn¢n-qr@%®a:@-jomgnahb@rm%&m)séféﬁaﬂ/@oﬁ)tﬁalﬁw& ()-33
Ff109%v& ()- ~~ 10%V& ()- 10%WK ()-Z3$Yt aE?\Z!FB!l

*Z7"10%~& (9cr 2w eDaNNES () -s  (f 10%W () - .
@6109&@]()S%O@W&f()-"10%w&'()-3t FTW XY ZH[ P xnbC HO! L10%AVE! () -

5 The joint members 52, 53 are equal in inside diameter,
each have a predetermined inside diameter over the entire
length, and comprise thick wall portions 52a, 53a closer
to the abutting portions, thin wall portions 52b, 53b
remote from the abutting portions and flange portions 52c,

10 53c formed at the abutting ends of the thick wall portions
52a, 53a, respectively.

The first joint member 52 has an annular recessed
portion 57 rectangular in cross section and formed in a
radially intermediate portion of the abutting end face

15 thereof. The second joint member 53 has an annular ridge
58 rectangular in cross section and formed on a radially
intermediate portion of the abutting end face thereof.

The male screw member 55 and the cap nut 56 are made
of metal. A flange portion 55a in the form of a hexagonal

20 prism is formed on the male screw member 55 at an end
thereof opposite to the abutting portion. The cap nut 56
has a top wall 56a in the form of a bored disk and formed
at an end thereof opposite to the abutting portion. The

male screw member 55 has an inside diameter approximately

25 equal to the outside diameter of thick wall portion 53a of
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According to the present embodiment, the outside
diameter of the male screw member 55 and the inside
diameter of the cap nut 56 are greater than the outside
diameter of the flange portions 52c, 53c of the joint
members 52, 53, and a clearance is formed inside the cap
10 nut 56 around the flange portions 52c, 53c of the joint
members 52, 53. An annular spacer 59 is disposed in this
clearance. Provided between the top wall of the cap nut
56, and the flange portion 52c of the first joint member
52 and the spacer 59 are an annular disk spring 50 and a
15 spring washer 60 serving as members for biasing the joint
member flange portion 52c toward the second joint member
53, with the spring washer 60 positioned closer to the
flange portion 52c and the spacer 59. The spacer 59 has
an axial length slightly smaller than the sum of the axial
20 1lengths of the flange portions 52c, 53c of the two joint
members 52, 53.
When the cap nut 56 is tightened on the male screw
member 55, the male screw member 55 pushes the flange

portion 53c of the second joint member 53 axially inward,

25 while the cap nut 56 pushes the flange portion 52c of the
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spring 50 and the washer 60, whereby the two joint members
52, 53 are brought into intimate contact with each other
with the gasket 54 interposed therebetween.
5 The recessed portion 5% of the first joint member 52,
the ridge 58 of the second joint member 53 and the gasket
54 are approximately equal in inside diameter. The
recessed portion 57 of the first joint member 52, the
ridge 58 of the second joint member 53 and the gasket 54
10 are also approximately equal in outside diameter. The
depth of the recessed portion 57 is greater than the
amount of.projection of the ridge 58, and the thickness of
the gasket 54 is smaller than the depth of the recessed
portion 57. The depth of the recessed portion 57 is
15 slightly smaller than the sum of the amount of projection'
of the ridge 58 and the thickness of the gasket 54.

FIG. 8 shows the cap nut 56 as.manually tightened up
on the male screw member 55. The pipe joint 51 has the
same construction as the embodiment shown in FIGS. 1 and 2

20 except for the spacer 59 and the biasing members 50, 60,
so that a detailed description will not be given. When
the pipe joint 51 is in the manually tightened state, the
gasket 54 is entirely fitted in the recessed portion 57 of
the first joint member 52, and Pressed against the bottom

25 surface of the recessed portion 57 by the ridge 58 of the
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member 52 which is positioned radially inwardly of the
recessed portion 57 and the portion of the abutting end
5 face of the second joint member 53 which is positioned
radially inwardly of the ridge 58. A second gap G2
greater than the first gap Gl is present between the
portion of the abutting end face of the first joint member
52 which is positioned radially outwardly of the recessed
10 portion 57 and the portion of the abutting end face of the
second joint member 53 which is positioned radially
outwardly of the ridge 58. When the pipe joint 51 is
properly tightened up, the gasket 54 and the ridge 58 of
the second joint member 53 are entirely fitted in the
15 recessed portion 57 of the first joint member 52, the
outer surface of the ridge 58 of the member 53 is pressed
against the inner surface of the recessed portion 57 of
the member 52 with the gasket 54 interposed between these
surfaces in intimate contact therewith approximately over
20 the entire surface areas, the portion of the abutting end
face of the first joint member 52 which is positioned
radially inwardly of the recessed portion 57 is in
intimate contact with the portion of the abutting end face

of the second joint member 53 which is positioned radially

25 inwardly of the ridge 58 approximately over the entire
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intimate contact with the portion of the abutting end face
5 of the second joint member 53 which is positioned radially
outwardly of the ridge 58 approximately over the entire
opposed faces thereof.
Even if the synthetic resin joint members 52, 53 and
gasket 54 undergo alterations with time, the first joint

10 member 52 is always biased toward the second joint member
53 by the disk spring 50. This enables the pipe joint 51
of the present embodiment to maintain the specific
pressure which greatly influences the performance thereof
in preventing fluid leaks.

15 FIG. 9 shows another embodiment of pipe joint
according to the first feature of the invention. With
reference to FIG. 9, the pipe joint 61 comprises a first
tubular joint member 62 of synthetic resin, a second
tubular joint member 63 of synthetic resin; a synthetic

20 resin annular gasket 64 having a rectangular cross section
and interposed between abutting portions of the two joint
members 62, 63, an annular male screw member 55 fitted
around the second joint member 63, and a cap nut 56 fitted
around the first joint member 62 and screwed on the male

25 screw member 55.
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109 ()-)hi G &géeﬁgagkjhém%ers 62, 63 are equal in inside diameter,
each have a predetermined inside diameter over the entire
length, and comprise thick wall portions 62a, 63a closer
to the abutting portions, thin wall portions 62b, 63b

5 remote from the abutting portions and flange portions 62c,
63c formed at the abutting ends of the thick wall portions
62a, 63a, respectively.

The first joint member 62 has an annular recessed
portion 67 rectangular in cross section and formed in a
10 radially intermediate portion of the abutting end face
thereof. The second joint member 63 has an annular ridge
68 rectangular in cross section and formed on a radially
intermediate portion of the abutting end face thereof.
The male screw member 55 and the cap nut 56 are made
15 of metal. A flange portion 55a in the form of a hexagonal
prism is formed on the male screw member 55 at an end
thereof opposite to the abutting portion. The cap nut 56
has a top wall 56a in the form of a bored disk and formed
at an end thereof opposite to the abutting portion. The
20 male screw member 55 has an inside diameter approximately
equal to the outside diameter of thick wall portion 63a of
the second joint member 63. The top wall 56a of the cap
nut 56 has an inside diameter approximately equal to the

outside diameter of thick wall portion 62a of the first

25 joint member 62.
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diameter of the flange portions 62c, 63c of the joint

5 members 62, 63, and a clearance is formed inside the cap
nut 56 around the flange portions 62c, 63c of the joint
members 62, 63. An annular spacer 69 is disposed in this
clearance. Prqvided between the top wall of the cap nut
56, and the flange portion 62c of the first Jjoint member

10. 62 and the spacer 69 are an annular disk spring 70 and a
spring washer 71 serving as members for biasing the joint
member flange portion 62c toward the second joint member
63, with'the spring washer 71 positioned closer to the
flange portion 62c and the spacer 69. Also provided

15 between the male screw member 55, and the flange portion
63c of the second joint member 63 and the spacer 69 are an
annular disk spring 72 and a spring washer 73 serving as
members for biasing the joint member flange portion 63c
toward the first joint member 62, with the spring washer

20 73 positioned closer to the flange portion 63c and the
spacer 69. The spacer 69 has an axial length slightly
smaller than the sum of the axial lengths of the flange
portions 62c, 63c of thé two joint members 62, 63.

When the cap nut 56 is tightened on the male screw

25 member 55, the male screw member 55 pushes the flange
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portion 63c of the second joint member 63 axially inward
through the disk spring 72 and the spring washer 73, while
the cap nut 56 pushes the flange portion 62c of the first
joint member 62 axially inward through the disk spring 70
5 and the spring washer 71, whereby the two joint members

62, 63 are brought into intimate contact with each other
with the gasket 64 interposed therebetween.

The recessed portion 67 of the first joint member 62,
the ridge 68 of the second joint member 63 and the gasket

10 64 are approximately equal in inside diameter. The
recessed portion 67 of the first joint member 62, the
ridge 68 of the second joint member 63 and the gasket 64
are also approximately equal in outside diameter. The
depth of the recessed portion 67 is greater than the

15 amount of projection of the ridge 68, and the thickness of
the gasket 64 is smaller than the depth of the recessed
portion 67. The depth of the recessed portion 67 is
slightly smaller than the sum of the amount of projection
of the ridge 68 and the thickness of the gasket 64.

20 FIG. 9 shows the cap nut 56 as manually tightened up
on the male screw member 55. The pipe joint 61 has the
Same construction as the embodiment shown in FIGS. 1 and 2
except for the spacer 69 and the biasing members 70, 71,
72, 73 so that a detailed description will not be given.

25 When the pipe joint 61 is in the manually tightened state,
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109%K: ()- IbSp@epkes pdcfs—entirely fitted in the recessed portion
67 of the first joint member 62, and pressed against the
bottom surface of the recessed portion 67 by the ridge 68
of the second joint member 63. A first gap Gl is present

5 between the portion of the abutting end face of the first
joint member 62 which is positioned radially inwardly of
the recessed portion 67 and the portion of the abutting
end face of the second joint member 63 which is positioned
radially inwardly of the ridge 68. A second gap G2

10 greater than the first gap Gl is present between the
portion of the abutting end face of the first joint member
62 which is positioned radially outwardly of the recessed
portion 67 and the portion of the abutting end face of the
second joint member 63 which is positioned radially

15 outwardly of the ridge 68. When the pipe joint 61 is

| properly tightened up, the gasket 64 and the ridge 68 of

the second joint member 63 are entirely fitted in the
recessed portion 67 of the first joint member 62, the
outer surface of the ridge 68 of the member 63 is pressed

20 against the inner surface of the recessed portion 67 of
the member 62 with the gasket 64 interposed therebetween
in intimate contact therewith approximately over the
entire areas thereof, the radially inward portion of the
first joint member (62) abut%ing end face is in intimate

25 contact with the radially inward portion of the second



10:18 10908 ()- 6109V ()-34109%v& ()- f2109%V& ()-390Z" 109%VE ()- 3

. 109%VE () -
10M 10M ni

1~ =1 10:111F" 10% ()-s 9t 109% X& ()- !9 109%& ()-10% & () -

9% ()- 4R50Pg} A<~ = 1 10:!112! 109%& ()- |
("10%&'()-l%tv?‘lgg/m&'()9}|"16%k&'()-‘!;l"low&'()- F*10% & ()-sg\]> 1

10: 1! Lnt 109%VE& ()-!#PLnt 109%€E& ()- Lnt10% & ()-10%& ()- 10" 10" 10°

2110% & ()
" 109V () -
109V () -

-wp[<]> 1 10:!

" ' ; ; ()-& 0%a& ()-&
;1094 1& ()-$~\: 1 10:!!1(~ @?4@9@u&.§) & @1 . _
10MN 10MN 10MN " "10%WN& ()-'@ ' "109%& ()-$ A zX9~\: 1 10:

) F' 1008/ () IBEDFFMeDbpRyy Y §3() aByrtit 10UVEIng) Faie@ebfdiinialtedy over the
@ 10%Iu& () - & CP@ 10%cC& ()- & <=>?B{~ @1 10: I

10

15

20

25

entire opposed faces thereof, and the radially outward
portion of the first joint member (62) abutting end face
is also in intimate contact with the radially outward
portion of the second joint member (63) abutting end face
approximately over the entire opposed faces thereof.

Even if the synthetic resin joint members 62, 63 and
gasket 64 undergo alterations with time, the first joint
member 62 is always biased toward the second joint member
63 by the disk spring 70, and the second joint member 63
is biased toward the first joint member 62 by the disk
spring 72 at all times. This enables the pipe joint 61 of
the present embodiment to maintain thé specific pressure
which greatly influences the performance thereof in
preventing fluid leaks.

Although the pipe joints shown in FIGS. 8 and 9 have
been described as other embodiments of the first feature
of the invention, the constructions of these embodiments
which are different from the construction shown in FIGS. 1
and 2 can be used for the pipe joints embodying the second
and third features of the invention. The spacer 59 or 69
can be dispensed with. A disk spring can be added, for
example, to the embodiment shown in FIG. 1. The disk_
spring 50, or disk springs 70 and 72 can be given an

increased diameter by the use of the spacer 59 or 69.
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Coil springs can of course be used as biasing members in
place of the disk springs 50, 70, 72 and spring washers
60, 71, 73.

FIG. 10 shows another embodiment of pipe joint
according to the first feature of the invention. With
reference to FIG. lO,.the pipe joint 1 comprises a first
tubular joint member 2 of synthetic resin, a second
tubular joint member 3 of synthetic resin, a synthetic
resin annular gasket 4 having a rectangular cross section
and interposed between abutting portions of the two joint
members 2, 3, an annular male screw member 5 fitted around
the second joint member 3, a cap nut 6 fitted around the
first joint member 2 and screwed on the male screw member
5 and a synthetic resin thrust ring 9 disposed between the
inner surface of top wall 6a of the cap nut 6 and the
flange portion 2c of the first joint member 2.

This embodiment differs from the first embodiment
solely in that the thrust ring 9 is provided in the
former. Thus, throughout FIGS. 1, 2 and 10, like parts
are designated by like reference numerals and will not be
described repeatedly. Incidentally, FIG. 10 is a view
corresponds to FIG. 2(a) and shows the cap nut 6 as
manually tightened up on the male screw member 5.

The thrust ring 9 is made from the same material as

the gasket 4 or a material having a smaller coefficient of
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smaller than the gasket 4 in thickness. For example, the

thrust ring has about one-half the thickness of the gasket

4. The thrust ring 9 has an inside diameter approximately

5 equal to the inside diameter of the top wall 6a of the cap

nut 6, and an outside diameter approximately equal to the

outside diameter of the flange portion 2c of the first

joint member 2. Although annular, the thrust ring 9 need

not always be annular but may be C-shaped.

10 As the cap nut 6 of the pPipe joint 1 of the present
embodiment is tightened by rotating, the thrust ring 9
slides in contact with the inner surface of the nut top
wall 6a and the side face of the flange portion 2c of the
first joint member 2 relative thereto, preventing the

15 first joiht member 2 from rotating with the cap nut 6.

The same thrust ring 9 as.above can be interposed between
the forward end face of the male screw member 5 and the
second joint member 3.

FIG. 11 shows another embodiment of the pipe joint

20 shown in FIG. 10. This pipe joint 1 comprises a first
tubular joint member 2 of synthetic resin, a second
tubular joint member 3 of synthetic resin, a synthetic
resin annular gasket 4 having a rectangular cross section

and interposed between abutting portions of the two joint

- 25 members 2, 3, an annular male screw member 5 fitted around
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the setond joint ‘member 3, a cap nut 6 fitted around the
first joint member 2 and screwed on the male screw member
5 and a synthetic resin thrust ring 10 disposed between
the inner surface of top wall 6a of the cap nut 6 and the
5 flange portion 2c of the first joint member 2.
This embodiment differs from the first embodiment
solely in that the thrust ring 10 is provided in the
former and that the cap nut 6 thereof is further machined.
Like parts are designated by like reference numerals and
10 will not be described repeatedly. Incidentally, FIG. 11
is a view corresponds to FIG. 2(a) and shows the cap nut 6
as manually tightened up on the male screw member 5.
The thrust ring 10 is made from the same material as
the gasket 4 or a material having a smaller coefficient of
15 sliding friction than the material, and is equal to or
smaller than the gasket 4 in thickness. For example, the
thrust ring has about one-half the thickness of the gasket
4. The thrust ring 10 has an inside diameter
approximately equal to the inside diameter of the top wall
20 6a of the cap nut 6, and an outside diameter greater than
the outside diameter of the flange portion 2c of the first
joint member 2. Although annular, the thrust ring 10 need
not always be perfectly annular but may be C-shaped.

Since the thrust ring 10 is greater than the flange

25 portion 2c of the first joint member 2 in outside
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an annular recess 6b extending along the inner surface of
the top wall 6a for accommodating the outer peripheral
edge of the thrust ring 10. The annular recess 6b has an

5 outside diameter approximately equal to the outside
diameter of the thrust ring 10. The thrust ring 10, which
is made of synthetic resin, has some elasticity, and the
outer peripheral edge of the ring can be made to extend
along the inner surface of the nut top wall 6a and fitted

10 into the recess 6b. This obviates the likelihood that the
worker will forget to fit the ring 10 into place, further
eliminating the likelihood of the thrust ring 10 slipping
off when the cap nut 6 is removed.

As the cap nut 6 of the pipe joint 1 of the present

15 embodiment is tightened by rotating, the thrust ring 10
slides in contact with the inner surface of the nut top
wall 6a and the side face of the flange portion 2c of the
first joint member 2 relative thereto, preventing the
first joint member 2 from rotating with the cap nut 6.

20 The same thrust ring 9 as shown in FIG. 10 can be
interposed between the forward end face of the male screw
member 5 and the second joint member 3.

Although the pipe joints shown in FIGS. 9 and 10 have

been described as other emboaiments of the first feature

25 of the invention, the constructions of these embodiments

10
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which are different from the construction shown in FIGS. 1

and 2 can be used for the pipe joints embodying the second

and third features of the invention.

INDUSTRIAL APPLICABILITY
The pipe joint of the present invention is suitable
for use with fluids which are highly corrosive to metals

and used, for example, in fluid control devices in

semiconductor manufacturing apparatus.
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1. A pipe joint comprising a first and a second
tubular joint member of synthetic resin, a synthetic resin
gasket interposed between abutting portions of the joint

5 members and screw means for joining the joint members, the
pipe joint being characterized in that the first joint
member is provided in an abutting end face thereof with an
annular recessed portion having an opening remaining
therein with the gasket entirely fitted therein, the

10 second joint member being provided with an annular ridge
on an abutting end face thereof, the ridge being fitted in
the opening of the recessed portion with the gasket fitted
in the recessed portion, an outer surface of the ridge of
the second joint member being pressed against an inner

15 surface of the recessed portion of the first joint member
with the gasket interposed between the surfaces in
intimate contact therewith approximately over the entire
surface areas when the pipe joint is properly tightened
up, a portion of the abutting end face of the first joint

20 member positioned radially inwardly of the recessed
portion being then in intimate contact with a portion of
the abutting end face of the second joint member
positioned radially inwardly of the ridge approximately
over the entire surface areas thereof, a portion of the

25 abutting end face of the first joint member positioned
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intimate contact with a portion 6f the abutting end face

of the second joint member positioned radially outwardly

of the ridge approximately over the entire surface areas
5 thereof.

‘2. A pipe joint comprising a first and a second
tubular joint member of synthetic resin, and screw means
for joining the joint members, the pipe joint being
characterized in that the first joint member is provided

10 with an annular recessed portion in an abutting end face
thereof, the second joint member being provided with an
annular ridge on an abutting end face thereof, the ridge
of the second joint member being fitted in the recessed
portion of the first joint member, with an outer surface

15 of the ridge in intimate contact with an inner surface of
the recessed portion approximately over the entire surface
areas when the pipe joint is properly tightened up, a
portion of the abutting end face of the first joint member
positioned radially inwérdly of the recessed portion being

20 then in intimate contact with a portion of the abutting
end face of the second joint member positioned radially
inwardly of the ridge approximately over the entire
surface areas thereof, a portion of the abutting end face
of the first joint member poéitioned radially outwardly of

25 the recessed portion being then in intimate contact with a
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portion of the abutting end face of the second joint
member positioned radially outwardly of the ridge
approximately over the entire surface areas thereof.
3. A pipe joint comprising a first and a second
5 tubular joint member of synthetic resin, a synthetic resin
gasket interposed between abutting portions of the joint
members and screw means for joining the joint members, the
pipe joint being characterized in that each of the joint
members is provided in an abutting end face thereof with
10 an annular recessed portion for forming a portion for
accommodating the gasket therein when the joint members
are butted against each other, the gasket being in
intimate contact with an inner surface of the recessed
portion of the first joint member approximately over the
15 entiré area thereof when the pPipe joint is properly
tightened up, a surface portion of the gasket exposed from
the same recessed portion being then in intimate contact
with an inner surface of the recessed portion of the
second joint member approximately over the entire area
20 thereof, a portion of the abutting end face of the first
joint member positioned radially inwardly of the recessed
portion thereof being then in intimate contact with a
portion of the abutting end face of the second joint
member positioned radially iﬁwardly of the recessed

25 portion thereof approximately over the entire surface
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first joint member positioned radially outwardly of the

recessed portion thereof being then in intimate contact

witﬁ a portion of the abutting end face of the second

5. joint member positioned radially outwardly of the recessed

portion thereof approximately over the entire surface

areas thereof.

4. A pipe joint according to claim 3 which is
characterized in that the portion of the abutting end face

10 of the first joint member positioned radially inwardly of
the recessed portion thereof axially projects beyond the
radially outward portion thereof, the portion of the
abutting end face of the second joint member radially
inward of the recessed portion thereof axially projecting

15 beyond the radially outward portion thereof.

5. A pipe joint according to claim 3 which is
characterized in that the portion of the abutting end face
of the first joint member positioned radially inwardly of
the recessed portion thereof is flush with the bottom

20 surface of the recessed portion thereof, the radially
outward portion of the first joint member axially
projecting beyond the bottom surface of the recessed
portion thereof, the portion of the abutting end face of

the second joint member radiélly inward of the recessed

25 portion thereof axially projecting beyond the bottom
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surface of the recessed portion thereof, the radially
outward portion of the second joint member being axially
recessed from the bottom surface of the recessed portion
thereof.

5 6. A pipe joint according to claim 3 which is
characterized in that the portion of the abutting end face
of the first joint member positioned radially inwardly of
the recessed portion thereof is recessed from the bottom
surface of.the recessed portion thereof, the radially

10 outward portion of the first joint member axially
projecting beyond the bottom surface of the recessed
portion thereof, the portion of the abutting end face of
the second joint member radially inward of the recessed
portion thereof axially projecting beyond the bottom

15 surface of the fecessed portion thereof, the radially

. outward portion of the second joint member being axially
recessed from the bottom surface of the recessed portion
thereof.
7. A pipe joint according to claim 1 or 2 wherein when

20 the pipe joint is manually tightened up, a first gap is
present between the portion of the abutting end face of
the first joint member positioned radially inwardly of the
recessed portion and the portion of the abutting end face
of the second joint member pésitioned radially inwardly of

25 the ridge, and a second gap greater than the first gap is
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8. A pipe joint according to any one of claims 3 to 6

wherein when the pipe joint is manually tightened up, a
first gap is present between the portion of the abutting
end face of the first joint member positioned radially

10 inwardly of the recessed portion thereof and the portion
of the abutting end face of the second joint member
positioned radially inwardly of the recessed portion
thereof, and a second gap greater than the first gap is
present between the portion of the abutting end face of

15 the first joint member positioned radially outwardly of
the recessed portion thereof and the portion of the
abutting end face of the second joint member positioned
radially outwardly of the recessed portion thereof.

9. A pipe joint according to any one of claims 1 to 8

20 wherein each of the joint members is provided at the
abutting end face thereof with a flange portion, and the
Screw means comprises an annular male screw member having
a forward end face in bearing contact with the flange
portion of one of the joint ﬁembers, and a cap nut fitted

- 25 around the other joint member and having a top wall in
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bearing contact with the flange portion of said other
joint member, the cap nut being screwed on the male screw.
member.

10. A pipe joint according to claim 9 wherein at least
one of a space between the male screw member and the
flange portion of said one joint member and a space
betweeﬁ the top wall of the cap nut and the flange portion
of said other flange member has disposed therein a biasing
member for biasing one of the joint members toward the
other joint member.

11. A pipe joint according to claim 9 wherein an
annular clearance is formed inside the cép nut around the
flange portions of the joint members and has an annular
spacer disposed therein, and at least one of a space
between the cap nut top wall and the Spacer and a space
between the male screw member and the spacer has provided
therein a biasing member for biasing one of the joint
members toward the other joint member.

12. A pipe joint according to claim 9 wherein a
synthetic resin thrust ring is interposed between the cap
nut top wall and the flange portion of the joint member.

13. A pipe joint according to claim 12 wherein the
thrust ring has an outside diameter larger than the inside
diameter of the cap nut, and’the cap nut has an annular

recess formed in an inner periphery thereof for
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accommodating an outer peripheral edge of the thrust ring.



