: }~e3e, ) <p. 6dT1 SPECI FI CATI ON PI PE JO NT TECHNI CAL FI 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 ot her
by screw neans. BACKGROUND ART Cenerally used in fluid control devices; for
exanple, 10 for manufacturing sem conductors are pipe joints which conprise
a pair of tubular joint nenbers, an annul ar gasket interposed between the
abutting end faces of the two joint menmbeks and screw neans for joining the
two joint nenbers. Wth such pipe joints, the tubular joint 15 nenbers and
the gasket are usually nmade of a neEtZHCIEUATEN SUS316L or |ike stainl ess
steel. Wiile various fluids are passed through conventional pipe joints of
stainless steel in the process for manufac turfing sem conductors, these
fluids include those having 20 properties to readily corrode netals, such
as acidic ammonium fluoride, and it P3P8egDId@ to i nprove the joint.

Al though 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 menbers, and the specific priesHNECGIELHIG between the 5 nenbers at
the abutting portions gradually decreases, possibly resulting in | eakage of

the fluid. An objiRCtpr@isdiie ifRSHNol MENLAD 45 @ AYiHes2 BhRCnkALNt
wherein the portions to be brought into contact vé%% aﬂ¥+U|d'are nade of a
syntheti g r garti 2R MiFho 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 characterized in that the first
joint member is provided in an abutting ehd face thereof with an 20 annul ar
recessed portion having_an opening renmaining therein with the gasket
entirely fitR%&F tIRIEY nETeMLERe Fndl {8 nsynEheeicpeenaynpr syngbetict h an
annul ar ridge on an abutting end face thereof, the ridge being fitted in

t he openi ng WS iThdaRkers cindrirad on gweateheaboskatidnt {rdshapei et he
recessed portion, an outer surface of the ridge of the second joint menber
bei ng pressé&FrEps mlawetivreros urdkt ef bbw } hei tlecebsedtpant mesadf the first
joint nmenber with the gasket interposed between the surfaces in 5 intimte

contact t hemewikersp kit edpeaveic thteedité oSt F 08y ah8BReBieRnEhe pi pe
joint is properly tightened up, a portion of the abutting end face of the

first | ot meamdears pos iHOnash vt bor MR uadal I s&ceegsdsporLion
being then in intimate contact with a portion of 10 t'he abutting end face

of the secop@d=Qinity, r}_rgggﬂrtig%si:,{tr{ qr@éj{g@iﬁl he ny\@sgéy of the ridge

approxi mately over ‘the entir€ surface areas thereof, a portion of the
abutting end fagg Qf 4 f] j Qi.nt mbher paositioned radial|y outwardly
of the recessed portion bgﬂﬁ%gﬁsﬁ%%rﬁeﬁﬁﬁ%l @O%t%%tpWYhX% Portion of

the abutting.end .f t he second jaoint nenber positioned radially

out war dl y o?J l? %e Jroﬁglgzewéﬁﬁe&ﬂ ﬁ-&{eel TOVE"S he? g?ﬁ Pt?‘”e‘)‘éq}?? atRter €aBtRRES eof .
The present Wii?dl(ranti n ,Q{dovi des as a second feature 20, thereof a pipe joint
conprising a firé$t f;lr'l’d' & Rde FulrsSyiMt i Mrsinrang wkkehc resin,
and scrzy means .for joining the joint nenbers, the pipe joint being

char act &r' z&8 R Eh &S H s Prayient fiid Jepks sleswidtte) the ahapsaul ar
recessed portion in an abutting end face 25 thereof, the second joint
menber bei n§fpitédPeded 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 mately over the enti DeSeuoEURE dreaHEWINVENTEON pe joint is properly
ti ghtened up, a portion of the abutting end face of the first joint nenber

posi tioned radi @hkypréwanht]! Y nobntthen @338 P 0%k ReINGEdNaN-4 N i ntimate
contact with a portion of the abutting 10 end face of the second joint
nmenber posi thepedfr adipabley 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 secondjoint menmber may 20 conprise a
portion forned integrally with the second joint nenber and a portion forned
separatel y Ffbﬁqﬁu£%9ﬁ§%%%ﬂP?Rﬁ%?%m,EWH@U t PRt age egf athei rhdgheofi dge
of the first joint nmenber being in intimate contact with the separate
portion of tHhe S&caNd jinint menker Weing eresped | againss &6 pnoperly

ti ghtened up. 5 The present invention provides as a third feature thereof
a pi pe joi nsuwsdiaes sihghe frestssedl posebandof vtk af i Fot NjolRTbAEMBE T
synthetic resin, a synthetic resin gasket interposed between abutting
portions of wilth jWhientgadskenbiarierprksd e waan Sthe suPEata8 the | oi nt
menbers, the pipe joint being characterized in that each of the joint

menbers iss pned@ed idbrthabuiHd g, 80 @50t HRS €9 v Whidr 2PhENaNE Ao

recessed portion for formng a portion for accommodati ng the gasket therein

T e i R AR S T

inintimte contact with an 1 nner ess f the
first joint e r QXi I ver_the entife area therepf when the pipe
joint is prgggp?yrpti g togfriﬁ htgfélf%suﬁcrglanc% eprbértjir%%e St tHRE it iRt €31Bted
from15 the e ti ing then jin intimte contact with an
" inner surfagte%ﬁ@?r{ ﬁ’g)%?}&%sf%gd g gﬁﬁ%ﬁ' g’fn"ﬁﬁi%c‘bﬂdﬂ}%iﬁc?ﬁ%r
approxinateb¥ &ver he entire area thereof, a portion of the abutting end
face of thePPFFePT SRAHOIERFEY PodGiRRke Ay WiknralBentiencof ecessed
20 port'8n thereof being then in intimte contact with a portion of the
abut ti nb endPPaBbudtinge ege: §3¢9 @fnttheemrgonsbsiaironewenkeay al |y i nwardl y
of the recessed portion thereof approximately over the entire surface areas
t hereof, a PBFLitaRNer FRdiaddm imgead v avke tife trhisigkb dppisixin vdl yrenber
positioned radially outwardly of the 6 recessed portion thereof being
then in intPHaretbeneattire shrfaper bremoftHdreomutd iptg-einsh facecd t he
second joint nenber positioned radially outwardly of the recessed portion

t her eof apprbxittihgl gndvéaceheferbe Eivwt Jelns MRy tHuy@adfondde first
to third features of the invention provide pipe joints having sustained

ability to pagientyl eakwaetilfl irdthdesided deif JARS®PHdidE @daygh the
portions thereof to be exposed to the fluid aré nmade of synthetic
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 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

with an annular recessed portion in an abutting end face

25 thereof, the second joint member being provided with an



10 resin. The pipe joint enbodying the second feature of the invention
further has the advantage of being reduced in the nunber of conponents,
while the pipe joint according to the third feature of the invention has

t he advantage that the gasket is easily renovable in disassenbling the 15
pi pe 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 menmber positioned radially inwardl yY2of the recessed portion thereof
axially 20 projects beyond the radially outward portion thereof, and that
t he portionQEAW 9% (P Y FRitetbig t pRd sEeemdtherert nekber rpdget i oned
radially inwardly of the recessed portion thereof also axially projects
beyond the °fditdl9 FesithriPigr theskbehdrebiy fietebrin ovhef rebesabdtti ng
end 25 face of the first joint nmenber positioned radially i nwardly of

t he recesse®Pddrowf Hdreedfinmly jowint usdmbeét h wieh bai tomtsdr §ae€add t he
recessed portion thereof, the radially outward portion of the first joint
nmenber axi aloify teojreictgengirbeyroniond tee dasritaot Se f120en ofndde $ee€s88005
portion thereof, the portion of the abutting end face of the second joint

member 1 &di aly rissuskipdrha die etk drtd op Sher eafe axielty QﬁPk&g{eiyng

beyond the bottom surface of the recessed portion there e radl a

outward por tres sofsHehe tspec(ﬂﬂ,g @d&%ﬁ@%rﬁ%%?ﬁ%é rh%%)f}éﬁgegsed from

the bottom surface of the recessed porti , the

17, O IR 0 A5 L (IR R AR

radially inwardly of the recesse I Oon ereo

bottom surf . Qf. I d portion thereqgf, 15 the radially outward
port i on of PRg i eoEl SRERRIES IR L e, stinsne] dir 14RP e Lo
surface of EﬂganCESSQQ portion thereof, the portion of the abutting end
face of the seCond O ﬁf“a%@nﬁ’&”% P i ratisn afe thae alwsetiRg ti on

thereofl@xially grojecting beyond the 20 bottom surface of the recessed
por t i on-thefBIF fafRe OFaditl BEcoORGdcd o memhenipasid isssshdrgdi st Lyrenber
being axially recessed fromthe bottom surface of the recessed portion
t hereof . ThaDERpELFor#t thec sidiosy arr raaimatie vheviegattee ercfids t he
invention is preferably so designed that when the pipe

surface areas thereof, a portion of the abutting end face

of the first joint member positioned radially outwardly of
the recessed portién 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 séparate
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, a second gap greater than the
first gap being present between the porthfn of the abutting end face of the
first joint menber positioned radially outwardly of the recessed portion 10
t hereof and the_ portion of the abuiting end face of the second joint nmenber
posi tioned radi al %/Qﬁﬁ%&ﬂﬁﬂﬁp%ﬁnY*ﬂPré%EKQQFSt%% 3 LR GFPRFYFBN t her eof .
When thus cqnstructed, the pipe joint has portions of great specific
pressure, .p?}:?ﬁr&%f Gt RPRF uf I FITRT 173G (7 of RSt p@P‘gi@nSQ‘EOBﬂ snal |
specific pressure. During the first half of the period of use, a reduced
pressure ocdi¥ AT hRirgormemher ¢if @wthepei resipr e ssyrthehéceassihe
pressure drop is suppressed at the portions of nmedium specific pressure
duri ng t hi s ggekedd interpasedh| kestwden mEipetfingtpdot ieai of 26hé| godnkeak
preventing ability over a prolonged period of tinme. The first gap is

pref er ablSy menbeast shdl sordw maingrRat efoitaiy Oce MBiMPrReRbeiar abhy at
| east 0.15 mmto not greater than 0.3 mm The second gap is preferably at

25 | east 0.pipe tjeitad MY Shddtitd 640N i A0 P &I &K abF Vehe 9j8inkeast
0.25 mmto not greater than 0.5 nm The difference between the Second gap

and the firsen®eRd S PHRIGHAAY @ drfatiud A% R4 Ofaf%] %&gﬁ%&%ﬂ M‘?ﬂ 0.3

mm nore preferably at least 0.1 nmto not greater t n the

pipe joint accandig.l GRatL Jdit {GAl L fndlie d YOI gn. ceach of the
joint nmenbers may be provided at the abutting en aceTher@di*Wth a
flange port ia?:@:omﬁ'n%%astﬁrn Wt'iFearésas %@rtihseirn 'nar%vhaé]rp Lghaé JIBBJ'I.Iiet Srgérﬁgvelr:rg mber
10, 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 poftion of the gasket exposed from
15 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
20 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

25 f{first joint member positioned radially outwardly of the




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 nenber, 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 made of a synth@tic resin. The flange portions of
the joint nenbers are pressed axially inward by tightening up 20 the cap
nut on the MRS PIRHRR  thteeebybehagt thenoint inbibate apotipcitned
fluid-tightly. In each of the pipe joints according to the features of the
i nvention, atitheastrorelen of sthecalettvorp eéhé fiate ofr ehenesbendand t he
flange portion of said one joint 25 nmenber and a space between the top wall
of the cap mwirndremiidr tiwesitomged poadianl of oaewdralfessf thagecreBRRA MAY
have di sposed therein a biasing nenber for biasing one of the joint nenbers
toward the gidreyigmitiereibeipp ik BBy SV EAT BRE CoBYrbesliOkHRE i NSi de
the cap nut around the 5 flange portions of the joint nenbers and may have
an annul & spaRGRy WHsnased 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 I asd ] ' enein, fo i asi ng _one of the
10 j oi nt menber ggltégv\%r t% ot Eer j%%d%érjrbéeg.ﬁ%eln&f n?"h%nj %’lgﬂf’lgr%nbers
and the gas 1 e of synthetic resin undergo an alteration
(e.g., st re?gtpﬁ\é\gfga}}%%légﬁnc%lsdmf %lv@e‘#/vi ?Crr']ler i %5%‘6‘?’?Fcfﬁ?]é§sﬁife
greatly inflyencing the ability to prevent flujd | eaks can then be 15
mai nt ai ned tf'(i)L%eln%ss"ur%eesﬁﬁ'rté3 rets allﬁ%%?l‘ﬁ‘%/dt*‘%%kabﬂé%‘mi?@ep%??ﬁﬁﬁﬁce
because one of the joint nenbers is biased toward the other joint nmenber at
all tines. PPEFEFILITP B S¥RIRAT o dhe fhridiare ppde oHiteypohetidet ween
the cap_nut top wall and the flange 20 portion of the joint menber. As the
cap nut 10 F&FdPed The Miga cmint wmbadwindirthe séornd héseteresofntbe
sliding contact with the cap nut and the joint nmenber, preventing the cap
nut and t heipyentigarifar thegmhest dthengadwayetdse .of rbding redeced hent hr ust
ring may have an outside

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 therecf 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



25 dianeter larger than the inside dianmeter of the cap nut, 11 with an
annul ar recess forned in an inner 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 viewpoi 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

uor ocar bon resins such as PTFE.

resins useful_ faor klﬁw&%ﬂsket are f]
Al'so useful “are A ?ﬁﬁ?qeEﬁFEFO%LE?FE%OﬁEﬁaYFQQFﬁiHﬁB EFER, and
ot her synthetic reS|ns The joint nenbers and the gasket may be nade from
the same mat"&f ROTTATR SWnkaRs f 1the ceerserd ey Hitor hehereoast thag is,
for exanpl e, the sane as the material for the gasket, and nmay be a resin
smal | er t hafagie ldasiastwandmadtion cmfiaftheezléxutsbfgtsimthmgnlﬁercaxmalwnr e
snoot hly slidable). BRI EF DESCRI PTION OF THE DRAW NGS 20' FIG 1 is a view
i n | ongi t udiprralj esddnigopesttowd Ncha Yot sdm esdoofhd@nd £ ofhgi Pecé 88 accordi ng
to a first feature of the invention. FIG 2 includes enlarged fragnentary
vi ews i n5l opgirttddinnaiheaeeifi,orctd gdiet SOHR£ (Bhe SAIONERONG Nend OFbeass
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 Jjoint 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
20 bottom surface of the recessed portion thereof, the
radially outward portion of the second joint member being
axlally 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




12 tightened up manually, (b) showing the joint as tightened up properly.
FIG 3 is a viewin longitudinal section show ng an enbodi nent 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 same. FIG 5 is a
view in | ongitudinal section showing a first enbodi nent of pipe joint
according to a third 10 feature of the invention. FIG 6 is a viewin
| ongi tudi nal section showi ng a second enb®di ment of pipe joint according to
the third feature of the invention. FIG 7 is a_vieM/in | ongi t udi nal
section shoW¥dta 435 Parval tvbblehtaredf up; pe fdrat gapoigi pyesentthe third
feature of the invention. FIG 8 is a view in |longitudinal section show ng
anot her enb&EHERRN othe)i peribdmtoficthe dabyttinghendi fatef ofit the dfiriche
invention. 20 FIG 9 is a view in longitudinal section show ng anot her
enbodi ment dfoigitpengmbbent posLribmedt badbeliyr shwheal yr 6fothkheeBYaRl On.
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 jeint 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. Thé second gap is preferably at

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



FIG 10 is a view in |ongitudinal section show ng anot her enbodi nent of
pi pe joint according to the first 25 feature of the invention. 13 FIG 11
is a viewin |ongitudinal section show ng another enbodi nent of pipe joint
according to the first feature of the invention. BEST MODE OF CARRYI NG OUT

THE | NVENTI ON 5 Enbodi nents of the present invention will be described
below with reference to the drawings. FIGS. 1 and 2 show a pi pe j oint
enbodying a first feature of the inventidh. Wth reference to FIG 1, the
pipe joint 1 caonprises a first tubular joint nmenber 2 of 10, synthetic
resin, a se@ndeaiul®r2} dimttoremiergreatesyhbant O c5resi n, Thesynt het i ¢
resin annul ar gasket 4 having a rectangul ar cross section and i nterposed
bet ween abutdiiff@ysae drstwden hehd veprganditgapnded StRe Bired gapuliar nale
screw nmenber 5 fitted around the second joint 15 nenber 3, and a cap nut 6

fitted aroumdetfierdtilystat dicdstrentES mhn ans $6F B&r L BgaBh €3 SmpmEW Member
5. The joint nenbers 2, 3 are equal in inside dianeter, each have a

predet er m ne@rien Prér =B} &t M s ML, M €0 | £HOt dre 204 CONDL ! @ezt hi ck
wal | portions 2a, 3a closer to 20 the abutting portTons, thin wall “portions
2b, 3b renoyg.fromthe abutting portions and flange portions 2c, 3c forned
at the abutting ends of the thick wall portions 2a,

In the pipe joint according to each of the features 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



3a, respectively. The first joint nenber 2 has an annul ar recessed 14
portion 7 rectangular in cross section and forned in a radially

i ntermedi ate portion of the abutting end face thereof. The second joint
menber 3 has an annul ar ridge 8 rectangular in cross section and forned on
aradially 5 internmediate portion of the abutting end face thereof. The
mal e screw nenber 5 and the cap nut 6 are nade of netal. A flange portion
5a in the formof a hexagonal prismis fdPnmed on the nmale screw nmenber 5 at
an end thereof opposite to the abutting portion. The cap nut has 10 a top
wal | 6a in fohe a§ RPWUrY aff staidhd fhemefll angemenier eaeohaveposi t e
to the abutting portion. The nale screw nenber 5 has an inside dianeter
appr oxi mat eldj spgs@d thetrwsirow diidesidigamentsenf féhiskasbhdg qostoédntBa of the
second joint nenber 3. The top wall 6a of the cap nut 6 15 has an inside

di amet er apgodxitmueaiberenuaivdra tiie: @HHde) ol maiaibf . t g kanghiaportion
2a of the first joint nenber 2. As the cap nut 6 is tightened on the nale

screw nenbecisarbhee ey Y PRI AN dUISHRS d418 Ad@NGS RN tERe 3c of the

second joint nenber 3 axially inward, 20 while the cap nut 6 pushes the

flange pertitdange phritiord ¥ il ModMikdnrie A Ald YndMWRGL Yhor eby the

two joint nenbers 2, 3 are brought “into intimte con h each ot her
firet jof nohoutds' SeaiRAT Ml Sl EiEThn. o RS S fehtros R (e
gasket 4 33+ RLEnARRLOUI LY 2 ¥art il S ARIRLEr L N8 [eCessed
between the male screw member and the spacer having a
biasing member provided therein for biasing one of the
10 joint members toward the other joint member. Even if the
joint members and the gasket which are made of synthetic
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 thrust ring is
interposed between the cap nut top wall and the flange
20 portion of the joint member. As the caplnut 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 thrusttring may have an outside

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



portion 7 of the first joint nenber 2, the ridge 8 of the second joint
menber 3 and the gasket 4 are al so approximately equal in outside dianeter.
The depth of the 5 recessed portion 7 is greater than the anount of
projection of the ridge 8, and the thickness of the gasket 4 is smaller
than the depth of the recessed portion 7. The depth of the recessed portion
7 is slightly smaller than the sum of the anobunt of projection of the ridge
8 10 and the thickness of the gasket 4. LG 2(a) shows the cap nut 6 as
manual |y ti %hﬁtgﬂed up on the male screw nenper 5 and FIG 2(b) shows the
cap nut as PdrtheP™ BJRURR TREHTOIGTNLS g ami snrentrekpherys 9ench or
the like. 15 When the pipe joint 1 is in the manually tightened state, the
gasket 4 isthet Fa@ nwt o maqgumodatine areoested poriplerdl oddgaeofirst
joint menber 2, with the ridge 8 of the second joint nenber 3 pressing the
gasket 4 ag&hesthriuetbatiingnm surface of the recessed portion 7, as 20 shown
in FIG 2(a). Afirst gap Gl is present between the portion 2d of the
abutting end faCheofthtikkridstsstof] b v Al prfe s BIPeguaRdi al |y
inwardly of the recessed portion 7 and the portion 3d of the abutting end
face of GhetseeengmaQilelr FREEIHE WHitkiss S bR adi@l 1y inwardly
of the ridge 8. A second gap & greater 16 than the first gap A 1is

present bet weeret8190L Qhadq ofs Al if&%{n?oﬂﬁaé felod e Jp1st 1ol nt

menber 2 which is poSitioned radially outwar the Tecessed portion 7
and the porLipag3e .abutting end face of the second 5 joint nmenber 3
which is positig%eagggggglﬁg"outmardly of the ridge 8. Exanples of

di mensi ons of t rtiQns_ar s follows. The portion 2d radially inward
of the recessedgggrﬁP?%ﬁ’ ?%oﬁyﬁg’efaﬁllcstre]s&inﬁt "‘rﬁ?rf‘d’g'r ton oaking, %% h' t he
portion 2e nadh II¥ gutmard t ireof, the depth of 10 the recessed portion 7
is 1.5 nm thé gow P'ERTSd 3FEditaYoF SRR Fesins Suibe & dFAhe second

j oi nt nEaber 3 axially projects by 0.2 nm beyond the portion 3e radially
out war d*PheF88FPLeRe CanmSyRithetisr sradnisomsef ulhd oy agking e Yashemsed on
the radially inward portion 3d, the gasket 4 is 1 15 mmin thickness, the
first gap Qresfdugrapprips resisscendhgas GTFEs 0ASsvnuseful are

other fluorocarbon resins, such as FEP, PCTFE and ETFE,
and other synthetic resins. The joint members 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
20 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 enlarged fragmentary views in

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



Wth reference to FIG 2(b) showng the pipe joint 1 as properly tightened
up, the gasket 4 and the ridge 8 of the second joint nenber 3 are entirely
fitted in the 20 recessed portion 7 of the first joint nenber 2, the outer
surface of the ridge 8 of the nenber 3 is pressed against the inner surface
of the recessed portion 7 of the nmenber 2 with the gasket 4 interposed

t herebetween while holding intimate contact with one anot her approximately
over the 25 entire opposed surfaces, thelZadially inward portion 2d of 17
the first joint nmenber abutting end face is in intinmate contact with the
radi al i nward-9hdanesh i nuakl wecdnd showingreriverjabut tasgtbabtened
approxi mately over the entire opposed faces thereof, and the radial inward
5 portion 2&pobrdperliy.st joint menber abutting end face is also in
intimate contact with the radially inward portion 3e of the second joint
menber abuttingFaed f3ades appries nat alohgMaid el esdd € B0 PRRSeOnd a88S
thereof. FIGS. 3 and 4 show a pipe joint enbodying a second 10 teature of
the inventi embodimereicsy @GR tbftGachotdhd €8 4 ddtodd £ORPLISEssA
first tubular joint nmenber 12 of synthetic resin, a second tubular joint
menber 13 ofthgyRtReldG desi n, an annular nmale screw nenber 5 fitted around
t he second joint nenber 13, and a cap nut 6 fitted 15 around the first

joi nt menber 12 : t | mher_5.. The | oj nt
12 "1a are cqual h Perie it aet SRR Mrletl i ot ThaTBeL

di anet er ovg&c%h% eg&i&gllenﬁtﬂ, and conprise thick wall portions 12a, 13a

closer 20 to ab&tping poriS thin wall portions 12b, 13b renote fromthe

abutting portio?ﬁgan f.| ange portions 12c, 13c fornmed at the abutting ends
of the thick waltCportithd F2EV 4y longdgadingd section shawing @ nenber
12 has an annul ar recessed 25 portion 17 rectangular in cross section and
formed in afiTsg PQ&OQH“FWMF@EM%U@W A iinthetautthird end f ace

t hereof . The second joint nenber 13 has an annular ridge 18 rectangular in
cross séfti SRaingef ofnadpeorinwarddical.ly i nternedi ate portion of the abutting
end face thereof. 5 The nmale screw nenber 5 and the cap nut 6 are nade of
metal . A flangeFp6rtbodsba viewhenf domgdftualitexagaratigqe istbwing o ned on
the mal e screw nenber 5 at an end thereof opposite to the abutting portion.

The cap nut seasnd espoddmerfia oM gifpe fHeimwifacediarady dickndciordred at an
10, end thereof opposite to the abutting portion. The nmal e screw nenber 5

has an i nsi geaduagebgr taRPEIXeMiR, equal to the outside diameter of thick
wal | portion 13a of the second joint nenber 13. The top wall 6a of the cap

of thick vall poreron 13acor che f FOToisieRH sckedh MIQLER X [IG Te
tightengd oghiP8 BRbBaiment 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 jéint according to the first

25 feature of the invention.



screw nmenber 5, the male screw nmenber 5 pushes the flange portion 13c of
the second joint nenber 13 axially inward, while the cap nut 6 pushes the
flange portion 12c of the 20 first joint nenber 12 axially inward, whereby
the two joint menbers 12, 13 are brought into intinmate contact with each
other with the ridge 18 fitting in the recessed portion 17. The recessed
portion 17 of the first joint nmenber 12 25 and the ridge 18 of the second
joint menber 13 are 19 approxi mately eddal in inside diameter. The
recessed portio&B%; %%_Lhe first joint nmenber 12 and the ridge 18 of the
second j oi nt nerber are s aphh okt Brgingl aferhieont shaeigganet er .
The depth of the recessed portion 17 5 is smaller than the anount of
proj ecti on GPAETL ispRedigient @f pippvicint 2eponding te theudlikyt
tightened up on the nmale screw nenber 5. Wen the pipe joint 11 is in the
manual | y ti fifednae sifatthe tinventigsm.18 of the second joint nenber 13 is
fitted in the recessed portion 17 of the 10 first joint nenber 12, with the
outer end face of the ridge 18 pressing against the bottomface of the
recessed portion as shown in the drawing. Afirst gap Gl is present between
the portion 12d of theestuMoDEg osn¢AREsE N dute FHE SinysNFioenber 12 which
is positioned radially 15 inwardly of the recessed portion 17 and the
portion 3d of Eh®cabwkhi | Qi r 13.which is
o e R i, IR ol

positioned radially inwardly of the ri secon t han
the first gap16k W3th' S8Rl \M¥H1ﬂﬂ§2éﬁ?d£é"glze of the abutting end
j Oi er 12 ic

face of the first 20 joint ne |ss%03itioned radially outwardly

of the recessed tiogn nd.the por.tion 13e of the abutting end face of
the second j oi nfg%ﬁbgr a?fé \%hI%C % & B38% IGET SIROHN DR i BY of the

ri dge 18. E§gg§L§§ o%_%&gpnsioniﬂgf-these portions are as follows. The 25
portion 12d radiarl ¥*i r dPEFATHEY-ec dedd TRHTBIFA ERFIG. 1, the
pipe joint 1 comprises a first tubular joint member 2 of
10{ 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
gbutting portions of the two joint members 2, 3, an
annular male screw member 5 fitted around the second joint
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, 3c

’

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

3a, respectively.

The first joint member 2 has an annular recessed



20 the first joint nmenber 12 is flush with the portion 12e radially outward
thereof, the depth of the recessed portion 17 is 1.5 nm the portion 13d
radially inward of the ridge 18 of the second joint nmenber 13 is axially 5
projected by 0.2 nmm beyond the radially outward portion 13e, the anmount of
projection of the ridge 18 is 1.8 mmbased on the radially inward portion
13d, the first gap GL is 0.3 mm and the second gap & is 0.5 mm Wen the
pipe joint 11 is properly tightened up a3410 further tightened fromthe
state of FIG A}_Jétoth ridge 18 of the second joint nenber 13 is entirely
fitted in t FETEBed ForINBHL AT Ht ¢FesSS | settien nendefibomed2int he out er
surface of the ridge 18 of the nmenber 13 is in intimte contact wth the

i nner sur f ad@drRli¥e ind@aarastiate o ton 19f ofhe habuttheg 42d apacexi mat el y
over the entire areas of the surfaces, the portion 12d of the abutting end
face of the thiersrfj.oi Mheredremd 2j st membaosd thasesh rashal 4y +oagedgy of
the recessed portion 17 is in intimate contact with the portion 13d of the
abutting endezf@ahgradanf irheRnontbdRid ARIMESrrds Wi Ci #5qp08i i oned
radially inwardly of the ridge 18 approximately over the entire opposed

faces théreahteanddibe e PdrtQbnl 25 Gfhd %@Mﬁﬁ Ehe ”f%éé"%é’éeé?? first
1y outward o

joint nmenber 12 which is positioned radially the Frecessed
portion 17 is 2bnal 881kh st t i t partion 13e of abutting
21 end face of the sgg‘gng j oi nt rre%b(}re]rf)a%ﬁ\;\mh%% él]agp BOST tél)oanléed Bt &ty

out ward of i dg roximmtel v over .the entire opposed faces

t hereof. FI F&Q%gﬁ.s.ho{ﬁs%ga&%%s%g%gg} Béfntlnofttr}.ﬁ p%]i"bic?ﬁ % cb‘??l]g to a
third featupe; e nvention,  Wth reference to FIG 5, the pipe joint 21
conpri ses ag)?%rg{gt E?ugﬁ é“?r"llj EPntthfeMede £5T6v SARhRst i aledh end second
tubul ar j oi nb rren‘ger 23 of synthetic resin, a synthetic resin annul ar
gasket 24 h&VPAGCA PBEPEMGE 4P Thes @bwd&iingn PR teien i ntThepsam et \esm
abutti ngoporti ons of the two joint nenbers 22, 23, an annular nmale screw
menber 5Yfi Bt E8ParBlhdbRhdNsEbEndoral Bf medomed Yisindral dapmed & far t ed
around the first joint nenber 22 and screwed on the mal e screw nenber 5. 15
The joi nt nBRBethepeofogpapsidguil ithe mbudd itigapetrarioreac it
predeterm ned inside diameter over the entire length, and conprise thick
wal | portiofgrepanerBercbobes o theideutitame teel bpPioximiite Maldqparti ons
(not shown) renote fromthe abutting portions and flange portions 22c, 20

23c fornmed &0 the abtsidagdesmeter blethRickKwaah! pRhicANSa22® ,
respectively. The first joint nmenber 22 has an annul ar recessed portion 27

of the abutt i ng en Tace 28 thersol e BoRend o5 of LR fan
annul ar15 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 B of the second joint member 3 and the gasket 4



22 recessed portion 28 rectangular in cross section and fornmed in a
radially internediate portion of the abutting end face thereof. The portion
22d of the abutting end face of the first joint nmenber 22 which is
positioned 5 radially inwardly of the recessed portion 27 is slightly
axially projected beyond the portion 22e of the abutting end face
positioned radially outwardly of the portion 27. The portion 23d of the
abutting end face of the second joint nekBer 23 which is positioned

radially inwardly of 10 the recessed portion 28 is also slightly axially
projected-b@ﬁ@néﬁﬁﬁ?ﬁ&NQ?Q%Yiﬁﬁy%ﬁ khetnifle i HpeerT aceTpp srecensad
radially outwardly of the portion 28. The two recessed portions 27, 28
provi de” a pBFPEEA™RE O e dimafatioigt menkakat, 2the eidge &hefi the j oint
menbers 22; 23 are butted 15 agai nst each other The mal e screw nmenber 5 and
t he cap nut secand gedetofmemdteat .3 Arfd atge gaaldN Soré mlde formof a
hexagonal prismis formed on the nale screw nenber 5 at an end t hereof

opposi te t oappeozimatteny Eeiidlonn Hiasak Mitakate?0 arionipih 68 tRet he
formof a bored disk and forned at an end thereof opposite to the abutting

porti on. 5TheerakeedC powtIRIDE i% haealkr RHLAE WHaBi&in@Rp¥ 0Xi matel y equal
to the outside dianmeter of thick wall portion 23a of the second joint

menber 23. FB@jb@QiWﬁ' b£6arf Itif%eé:@ZB@Hd Gred diak 4 NS Hendl AIRLeL:

approxi mately equal to the outsi
4 is smaller than the depth of the recessed portion 7.

The depth of the recessed portion 7 is slightly smaller
than the sum of thé amount of projection of the ridge 8

10 and the thickness of the gasket 4.

FIG. 2(a) shows the cap nut 6 as manually tightened up
on the male screw member 5, and FIG. 2(b) shows the cap
nut as further tightened up properly from this state using
a wrench or the like.

15 When the pipe joint 1 is in the manually tightened
state, the gasket 4 is fitted in its entirety in the
recessed portion 7 of the first joint member 2, with fhe
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 2d 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



di aneter of thick wall portion 22a of the first joint nenber 22. As the cap
nut 6 is tightened on the nmale screw nenber 5, the nale screw nenber 5
pushes the flange portion 23c of the second joint nenber 23 axially inward,
5.whil-e the cap nut 6 pushes the flange portion 22c of the first joint
menber 22 axially inward, whereby the two joint nenbers 22, 23 are brought
into intimate contact with each other with the gasket 24 interposed

t her ebet ween. 10. The recessed portion 27186f the first joint nenber 22, the
recessed por ionﬁig of, the second joint nenber 23 and the gasket 24 are
appr oxi mat eltggl‘a@q TS tsighP Flardt resene hatsesn M (portionoletod
first joint nmenber 22, the recessed portion 28 of the second joint nenber
23 and the thegadudting snd flage aqfprihe ity Byuat mnember s2 dehiichankeser .
The sum of the depths of the two recessed portions 27, 28 based on the

radi al | y i nmesd tporedonrsdi2d, 123 tfardly joff tharerdsssa®, pdBtisonsyightly
smal l er than the thickness of the gasket 24. 20.FIG 5 shows the cap nut 6

as manual | yahidghhengartiocon Jeh Tl BRI ITRITA SFadd i snhdBo@bha
tightened state of the pipe joint 21, approxinmately half of the gasket 24

is fitted i poihe memeesed m{iﬂﬂrpriszéﬂ?ﬁitti%éd a4 0 1Y del;%’ofmd the

remai ni ng approxi mate half of the 25.gasket 24 in the recesse rtron 28
of the secopfe] @k 24 el 4 i e i ressin
contact w tﬁ ﬁhghggﬁ gr'n surfa ele%?Dt%@ﬂ%%?é?&ﬁ%o%ﬁ%#%#%%%esn% er 22
and the bot e o he S ROr.t.i 28 of the er 23. Afirst
gap Gl is p%gggﬁgﬁég%Wee%h%'?ﬁ%géggkﬁghrfgﬁéylﬁlﬁ?@ﬁﬁék?#i% d face of the
first joint r .22 whi.ch i ositiqned. radially inwardly of the recessed
portion 27 gggggggdePfF&RHQ dO%f%%ﬁe%gﬁﬁFtﬂﬁjQQuTqmﬂﬁi(ﬁ Ishef 8etdvnd | oi nt
menber 23 mth %5 posi ti oned radiall% inwardly of the recessed portion 28.
10 A second"y B egPEATEP Ken TR sililys CUGHRTE thennafethedleman ahe
portion éZe of the abutting end face of the first joint nmenber 22 which is
posi ti oh8d FBBi RPFSEaEWRPATL)O8F 7t HE Hebedded ther Hoortiznm & nadiaidet i on
23e of the abutting end face of the second joint nenber 23 15 which is

posi tioned tRURAA| 9fothearddgeoB rife thec essendpdictingn mnbex AT seisa Xify

di rensi ons of these portions are as follows. The portions 22d, 23d of the

j oi nt menbepso2ect23byali.-al yp bewand ahet pertacesSed reiild1QRs AtwaA%
thereof axially project by 0.1 nmm beyond the radially 20. outward portions
22e, 23e, rtbeeebfyethie dheudepbls pebjebeibaceFsehaddildgNs 26 2B ae 1. 15
nm based on the respective radially inward portions 22d, 23d. The gasket 24

is 2 mmin bhsedneasthehealib3tydaRwEkdl $ol+t3 olMeaNd tHae esud J IS
0.5 nm 25 \Wen the pipe joint Fg erthe?otigﬁtened fronﬁ%ﬁe 25%%i§$e of

FIG 5 18NemROLhl 0A: RAGE | BRABYLLENGaBNELT 3600l Fie TdSlcel Nt member
y O

22 which is positioned radially 1 nwar € recesséd portion 27 is

first broughicbRhOgLptEpBEE OB AGL W th the portion 23d of the abutting
end ) . .

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 andther approximately over the

25 entire opposed surfaces, the radially inward portion 2d of



5 face of the second joint nenber 23 which is positioned radially inwardly
of the recessed portion 28 approximately over the entire opposed faces
thereof. In the state of the joint as properly tightened up by further
tightening, the gasket 24 is entirely fitted in the gasket 10 acconmpdati ng
recessed portion 26 forned by the recessed portion 27 of the first joint
menber 22 and the recessed portion 28 of the second joint nenber 23, the
gasket 24 is in |nt| mate contact with thé7inner surface of the recessed
portion 27 of t menber, 22 approxi mately over the entire 15 area thereof,
the surface O sﬁeﬂ@tntzll“%%%@‘ﬁmg Hend efaeg eiis pbnt LohiBdtés in
intimte contact with the inner surface of the recessed portion 28 of the
menber 23 afsFactardth ghe rddiahtineant ortiorodd afidthéespoohdon 22e
of the abutting end face of the first joint 20 nenber 22 which is
posi tioned riadirgl membetwaatoltytiofg tdred r Baxes seshbipokinote P dGedl €8ei N
intimate contact with the portion 23e of the abutting end face of the
second j oi nenterecopdadi dades pelsdiddNehi@died | Ya@ut et Hyr-f the
recessed portion 28 approximately over the entire opposed 25 faces thereof.
26 FIG 6 shpowisnseeordt a0t imnt it Rt Pta G&Wﬂ{t ﬁ’% Ngnd OeLDE %%' rd

e

feature of the invention. Wth reference to FIG i pe 10| nt

conpri ses aaflisoStint Yhulidfa i n LRITOE!; 37 ﬂ'te Slye[.g.{]{fej[fc et?érd fch?d 5

tubul ar joint menber 33 of synthetic resin, a syn restn B
gasket 34 haw ng ectangyl ar_.cross ectl nd in sed between
abutting porti cIE)sns%mfa %’tt?e t\'#b:ﬁoolﬁ"n Tener & qt eé?*f{ ar mal e screw

menber 5 fi %e) D@r dlt he secqﬁr}‘ 0| nt menber 33 and a cap nut 6 fitted
10 around t |rs o1 Kt Oﬁzt?r'Fb S PUHFS QRRASPD £AFRS Heher et ew nenber 5.

The j oi nt rrenbehz 52 33 equal in inside dianeter, each have a
predet ernined i Fde di & Sg’\?é"r & dReniolel arhadying & @RRond t hi ck
wal I portions 32a, 33a closer 15 to the abutting portions, thin wall
por t i ondO( nSEATHBENPEr &6t dTMemEBiaTe allirth mefryeriamstarRIG ] dhgethgr t i ons
32c, 33c forned at the abutting ends of the thick wall portions

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 1l2a, 13a closer

20 to abutting portions, thin wall portions 12b, 13b remote
from the abutting portions and flange portions 12¢c, 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



32a, 33a, respectively. The first joint nmenber 32 has an annul ar recessed
20 portion 37 rectangular in cross section and fornmed in a radially

i nternedi ate portion of the abutting end face thereof. The second j oi nt
menber 33 has an annul ar recessed portion 38 rectangular in cross section
and formed in aradially internediate portion of the abutting 25 end face
thereof. The abutting end face of the first 27 joint menber 32 has a
portion 32d positioned radially inwardl yl8f the recessed portion 37 thereof
and flush mﬁé@rthe bottom surface of the recessed portion 37, and a portion
32e positi of@GiEdivalinregmediany PATEHen ret ctive hbupbing cend7fand axi al |y
projecting beyond the bottom surface of the recessed portion 37. The
abutting endheaeefof (The swswmd jpint mendsr 33 hess capoanh@laB3gidge
positioned radially inwardly of the recessed portion 38 thereof and axially
proj ecting BSyoedtengulett dm surdes esaftidie ail rERsessebhpos 981 38 vand a
portion 33e positioned radially outwardly of the recessed portion 3% and
axi al |y recéssedmbidamtehedraiiidmsetirdas amfttig rEaesaat LO0¢ 38. The
two recessed portions 37, 38, the radially ou?ﬁ%fﬁﬁgortloﬁﬂg%ggg¥'the first

joint nesber 32raadmkhe sadica) iHaar i t he second.joi nt
menber 33 provide a portion 36ln1b‘écl)dr acc%n%%dg&?{eﬁ]é:%]}%aﬁﬁr%@% 2r%f n when
the joint npekans 32, e : ai.nst..each other. The nmal e screw
menber 5 and t he cag rﬁgtgng{eatxe rnallg%1 0 r%g}zﬁh.e &hcfli“br?gge ap}fei’felﬂf’%%li n the
formof a h n ri:smig.formed on the male screw nmenber 5 at an end
t her eof oppgg?tgg '?(% t%%gﬂg ut@tnl rsicélep ISP ST RYe MERPSTUr s 3P ¥ wal | 6a in
t he form of d_disk.and_ forned at an end thereof opposite to the
abutting por ?g%&ﬁ%gpﬁ?f" s EPelhFe APME t Ngy Poxt ioRsi dhe &R grut has
approxi mately egual 55 to,the outside dianmeter of thick wall portion 33a of
the 28 seBohdPjBRAL RBntdr the fema odp ankoregs disk lrad femmed Gthamn an

i nsi de 9éaneter approxi mately equal to the outside dianmeter of thick wall
portiont32aBf FRerePfsePPeratentebahe32bustinge poartion. 6 The thaght ened on
the male 5 screw nenber 5, the male screw nenber 5 pushes the flange
portion 33cSeFeYheesbesnd hasnannénbédesaiambabhyab@wakdmawmlyaéquéﬂxﬂ)nUt
6 pushes the flange portion 32c of the first joint nenber 32 axially

i nward, whekebyhe heutsbdeodnameesbens 3RicR3wale poewgbh 1RO JentiHERt €
contact 10 wth each other with the gasket 34 interposed therebetween. The

recessed posecomd3jobhtthembetsl3). o theNMeBBelad32, shNe s RSS! P%%t%on 38
of the second joint nmenber 33 and the gasket 34 are approximtely equal in
inside di anedé€ran 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 12c¢ 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



15 The recessed portion 37 of the first joint nmenber 32, the recessed
portion 38 of the second joint nenber 33 and the gasket 34 are al so
approximately equal in outside dianeter. The depth of the recessed portion
37 of the first joint nmenber 32 is slightly larger than the 20 thickness of
t he gasket 34, and the depth of the recessed portion 38 of the second joint
menbers 33 is slightly snmaller than the thickness of the gasket 34. FIG 6
shows the cap nut 6 as manual ly tightenedup on the nmal e screw nenber 5. In
t hi s manual I%btiq#er{_eﬁcajl state 25 of the pipe joint 31, the gasket 34 is
entirely fi (FFEFFHM2HY Y fEYRk I e anelenor t The Beceasddhel d in
pressing contact wth the bottomsurface of the recessed portion 37 of the
nember 32 aRPTtHEDHIE Of Sthe dlersf idiet evassed IrandntB8 of dgselgenber
33. Afirst gap Gl is present 5 between the portion 32d of the abutting end
face of theofi rthe jssioemdreinbert 3&miderc 3 Samsélé@r‘asbfc&dirﬁétd%fné\@ﬁéiy of
the recessed portion 37 and the portion 33d of the abutting end face of the
second | oi ntinnemtteridas difeimeters. patid iquith 'odield Yrddwesdh Yoot c188 17
recessed portion 10 38. A second gap & greater than the first gap Gl is

present et deesnikhe eRORHN 13 Aourie ﬁblﬁﬁdjg%yﬁorzgl Icﬂ,_getlgg Itlh%%éi{gt j oi nt

menber 32 which is positioned radially outwar recess portion 37

and the portionr3ge af shBgsakult iJa fza f segond Jj oint nmenber 33
15 which is positioned radialiy ou?’m&?‘%l y o%% aéltu%gcl s(s;celc?q'ﬁéo%’f‘? HRen
Exanpl es of +dengRsSELOQ rti are as .follows. The radjally
outward portions 32e %ng'dh}a“g&%%srf%j'oi ﬁftl]‘%r?e &r PAPSH A58t S byt tHee
bottom surf he . ssed partion 37 hy 1.5 mm_the radially inward 20
portions 33@851}18?%% géég%gnje i ﬁl&a mh&Pe3F1HEE d& SHhdyvnEaarndsiaio
surface of Jngsbrec sed %grti n.38 by 0.7 nm the radially outward portion
33e of the second |8i At feMyeR 33 ithe, zeeessgds portiee HSt afmthe f ace of

t he recg s(eag,gorti_on 38 by 1 mm the gasket 34 is 1 nmin 25 thickness, the
first g g 11§T0I8’1RM ﬁﬁﬂbﬁﬁelgecwmggﬁbe outer end face of the

ridge 18 pressing against the bottom face of the recessed
portion as shown in the drawing. A first gap Gl is
bresent between the portion 12d of the abutting end face
of the first joint member 12 which is positioned radially

15 inwardly of the recessed portion 17 and the portion 13d 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 Jjoint member 13 which is
positioned radially outwardly of the ridge 18. Examples
of dimensions of these portiéns are as follows. The

25 portion 124 radially inward of the recessed portion 17 of




30 2 is 0.5 mMm When the pipe joint is further tightened fromthe state of
FIG 6, the radially inward portion 32d of the first joint nmenber abutting
end face is first brought into 5 intimte contact with the radially i.nward
portion 33d of the second joint nenber abutting end face approximtely over
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 accommopdati ng reé8ssed portion 36 by the recessed
portions 37, 38, the radially outward portion 32e of the first joint nenber
32 and the r& dinst dint peeabeon B3d fflush settmdthei poribahel 283, with
the outer surface of the gasket 34 in intimte contact wwth the inner
surface of IYadild larcorhwedal itlerenesseie pheptlonoB6tRppresesssel y over the
entire area thereof, and the radially outward portion 32e of the first

j oi nt nmenbempcaiitcn NF erd 1f 4 Gk S ﬂiécpdf\tidﬁii@&&:é@ﬂéﬁf% Yhi;Arahss
radially outward portion 33e of the second joint nenber abutting end face
appr oxi mat elhe? @i 1tahey ety arpased,{ ‘?ﬁerﬁ ept. . El G . ows a

t hird enbodi ment of pipe joi nté gsccor di %”E’g’?t e l{gﬁtrgifjég'lt%ruégjé t he

i nventi om,. M I r t i.pesi.o 41 conprises.a first

t ubul ar j oi nt meenci?eer% 4 g’f' Zs);ﬁ f}éeetgocnér gg}eg,lpaadié%:i;%doﬁgw?%u?%?éfg?nt

menber 43 of n tic r nthetic 31 resjn anpul ar gasket 44

havi ng a reclt%ght?%r agnroélglssd s%efcf}’?rg%eé:ndl?nntoeqp eed“b@@‘?l\ejgﬁ J<‘:1%uJ‘?t$n'§r"porti ons
of the two jaqint rs 42, . .. an annul ar mal e screw nenber 5 fitted
around t he Jggg%gd%}%g:‘%n E@%ﬁ@ﬁ A3 IR G RFIRR B394 t1he) SLiesbuspt fb
first joint .marébsr 42 and, screwed on the nmal e screw nmenber 5. The joint
menbers 42, *£3°are™BqudlY thenSefond gar &2 deadh hawve a predet er ni ned
inside dianeter over the entire Iength, and conprise thick wall portions
42a, 43a cl oser Wignt $henpipgutoimg ddr tisomsoperily eildhtmned ams gm0t shown)
renote fromthe abutting portions and flange portions 42c, 43c forned at

t he abutPi nfusitherotighienkidciErmai [theorttiaons R FIR3, raspecidgel y8 The
first joint menber 42 has an annul ar recessed 15 portion 47 rectangular in
cross secti offi Zhe fecmed {joiatr adindldry lintier nechiated Yo 44031 ofn tfige abut ti ng
end face thereof. The second joint nenber 43 al so has an annul ar recessed

portion 48 rectasgdl porithosr AFS oFeahe0 Fiard iR rdnber ad aline
internedi ate portion of the abutting 20 end face thereof. The abutting end

face of theohitest sheirRbemeib@held2 i PRYA i ii4 aned, radi al ly
s e i agyd il ?’%’%@f 1d aned;

inwardly of the recessed portion 477thereof recessed fromthe

bot tom sur f age: Rk tbN8ch8aess ¢4 tROLHO B! | qn, 426, hosi L] oned
radi ally outwardly of CJt he 25. recesg'egng%ﬁ %g% andé %}}eal eycpeps?so?‘iecti ng

beyond §§€ portion 17 of the member 12 approximately over the entire
areas of the surfaces, the portion 124 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 12e of the
abutting end face of the first joint member 12 which is
positioned radially outward of the recessed portion 17 is

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




32 bottom surface of the recessed portion 47. The abutting end face of the
second joint nenber 43 has a portion 43d positioned radially inwardly of
the recessed portion 48 thereof and axially projecting beyond the bottom
surface 5 of the recessed portion 48, and a portion 43e positioned radially
outwardly of the recessed portion 48 and axially recessed fromthe bottom
surface of the recessed portion 48. The two recessed portions 47, 48, the
radially outward portion 42e of the firs2ijoint menber 42 and the 10
radially inward portion 43d of the second joint nmenber 43 provide a portion
46 for accofmdddeicegofthédhgasiestonmtyl jdisreinembtan Iherhitint i srepdet 6idRed 43
are butted agai nst each other. The nmale screw nenber 5 and the cap nut 6
are made of ra8imdlgl ouvAwhirangs pd irdlide 19 diprdoimR Q1@ Hexagenal prism
is formed on the nmale screw nenber 5 at an end thereof opposite to the

abutting poehit@ke bppocan Fécd@ralrwall 6a in the formof a bored disk
and fornmed at an end thereof opposite to the abutting portion. The nale 20

screw nmenber 5 bag. ag kRgide dgqggﬁgr oximat el y .equal to the outside
di aneter of thick wall porti gn 43a ofen?:@l%é%ﬁ(?eﬁ éjllreﬁae n]eor%br% 43. The top
wal | 6a gf Lhe.¢ ut. .6_has .an inside di er .approxi mately equal to the
out si de di amet 8rag¥lat tr'1:|0c -\%%11 %poretaltélr%-%f}ngcf&’et MP‘%I}HO’}‘oi r{'{l% nenber 42.
As the cap Qgtegeis t%ghg§ged ont%%$ mal e . 33 screw nenber 5, the male

h

screw menmber 5 pushes afge PEE 4940k ZhCWMRGHRES A rkif®fber 43
axially inmghg whil e the cap nut 6 pushes the flange portion 42c of the
ht

first joint CHEHHEF 491B%i BRMPerngdr @ WRESSEith@asic: .5 § cienontenber s 42,
43 are brou into intimate contact with each other with the gasket 44

i nt er posed tHEHEBEL dRdRt mpEbeEc@Ssef sonttherris? nefsirhe  iswstthekiid nenmber
42, the recessed portion 48 of the second joint nmenber 43 and 10 the gasket
44 are apprBRFHAt erpubguabaskeitn 2dd badiiage be rectaagudces satbgworddaiicly of
the first joint menber 42, the recessed portion 48 of the second joint
menber ¥8 aptdt betgupkeed4eaweeal abudpingXipoattaonse@faltHe 1 Sidiat

di aneter.. The depth of the recessed portion 47 of the 15 first joint nenber

42 is slighnénbénsge?, t Dap bheahhutkremalafl sthewdask®erdsd @A dde depth of
the recessed portion 48 of the second joint nenbers 43 is also slightly

| arger t hanatdend his&nessoal %BQnQ’aﬁEﬁbeQ'A'-ZSEI g’nd7§s%%‘#s tn}:(ill%e ec%&ﬂﬂiﬁtdyfs as

manual |y tightened up on 20 the male screw member I'S manua
tightened s{fd€nd the first joint member 22 and screwed on the male

screw member 5.

15 The joint members 22, 23 are equal in inside diameter,
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 22¢,

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



of the pipe joint 41, the gasket 44 is entirely fitted in the gasket
accommodati ng portion 46, and held in pressing contact wwth the bottom
surface of the recessed portion 47 of the menber 42 and the bottom surface
of the recessed 25 portion 48 of the nenber 43. Afirst gap GL i s present
34 between the portion 42d of the abutting end face of the first joint
menber 32 which is positioned radially inwardly of the recessed portion 47
and the portion 43d of the abutting end £ace of the second joint menber 33
which 5 is positioned radially inwardly of the recessed portion 48. A
second gap E2C§SSgCePOiEdPn P8 frectangyplag] i qrasenedeioweand he portion
42e of the abutting end face of the first joint nmenber 42 which is
posi ti oned Fedingd yinowat waddlal lof iritemeskissed martian ¢F s dbhetPdhgi on
43e 10 of the abutting end face of the second joint nenber 43 which is
posi tioned eadi delcp atioweicd.y ahd FRreees o8 Y D AurEEgnees of

di nensi ons of these portions are as follows. The radially outward portions

42e of the fFikst ofoithle FaFRes S'i‘barﬂ{ edfdey oYt dihe dydom sandace 15 of
the recessed portion 47 by 1.5 nm the radially inward ‘portions 42d of the

first Josnt -ERIRgn yAdnbirAseSxedhild UDINBDOHLR A F22S T f N1 [Rgessed

portion 47 by 0.8 mm the radially 1 nward portion j oi nt

menber 43. pLQj; rface .of t recessed ,20 portion 48
by 105 " eraera; BREJRCHRE raS O SRR R o P Eiber 43

is recessed_fromthe bottom surface qf the recessed portion 48 by 1.0 nm

t he gasket 3Hdig%fen995ﬁ ﬁﬁP@%héE&l 'HW¥¥§H§;¥(§gﬂ??QlE9FﬁﬁQﬂuF?he

second gap g% is 0.5 mm_ _25 When the pipe joint is further tightened from
the 35 stat® BPTELED 739 pd fbg aurtingaedddageoristdhefsatand i rst
joint menber abutting end face is first brought into intimate contact with
the radiall QOFﬁﬁ/aF‘amgGFt Rénwhighofis posiddoned aladtiatdmbamvendly myf end
face approximately 5 over the entire opposed faces thereof. In the state of
t he pipEOjOFhﬁ zecgsspdoperityon @t dsedlse sy igdrttlive mastiiaghitye b ed teal
gasket 44 is entirely fitted in the gasket acconmodating recessed portion
46 by the reepesddther pbomdoa7 2348 oft hher athualtliyigowngarfddeorgdancdteedf the
first 10 joint nenber 42 and the radially inward portion 43d of the second

j oi nt nmenberadlaldit butharauyen s whbagerefionhesgaskele 44d Fddtddmd €
contact with the inner surface of the accommodating recessed portion 46

H t . t i ] h . i
appr oxi mat epyrevenst be, ensi peoiae EWEE&QEonaQ% lehe ?ﬁﬁdﬁﬂdﬁéﬁﬁ%ﬁ”ﬁke

portion 15 42e of the first joint me r abutting en ace Is o 1n

| ntimate CogharbtvhhNthBeel AdlAkhy M YRLAPRENEADLA3S Obdl N SRR O Nt

menber abutting end face approxi mately~over the entire‘oppos aces

ther90f15F|§§a§n§90&§cﬁn8EHSE enbodi nent of pipe joint

The male screw member 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. Theatop wall 6a of the cap nut 6

25 has an inside diameter approximately equal to the outside



20 according to the first feature of the invention. Wth reference to FIG
8, the pipe joint 51 conprises a first tubular joint nenber 52 of synthetic
resin, a second tubular joint nmenber 53 of synthetic resin, a synthetic
resin annul ar gasket 54 having a rectangul ar cross section 25 and

i nt erposed between abutting portions of the two joint 36 nenbers 52, 53,
an annul ar male screw nenber 55 fitted around the second joint nenber 53,
and a cap nut 56 fitted around the first2$oint menmber 52 and screwed on the
mal e screw nenber 55. 5 The joint nmenbers 52, 53 are equal in inside

di aneter, eS¢ATRAFE Sipit Malde Paridione e dheovEirshejeintre | ength,
and conprise thick wall portions 52a, 53a closer to the abutting portions,
thin wal | pBEPPERs282h, AS3iFhes mdre Mutor tilse tilghtteneyl pox tilensnabel f | ange
portions 52c, 10 53c formed at the abutting ends of the thick wall portions
52a, 53a, rEspert mpabpr The thier sialieoisatrewe meabea? Shamstieanthd afl degessed
portion 57 rectangular in cross section and fornmed in a radially

i nt er medi at poptibhoR3cf othehabueldond ged rftaermbzrt 8y eafiallife SacEAE j oi nt
menber 53 has an annul ar ridge 58 rectangular in cross section and forned

on a radbal Wiilst eneedhpt aurROBt paRhek the @h%?fﬁ%fﬁﬂé@%é ﬁ%aea{e The

mal e screw nenber 55 and the cap nut 56 are ma net al . nge portion

55a in the forgrofjodnkexampaal 220 ap5hSA § nfALEEd £ S§8 ew menber
55 at an end thereof opposite to FhéaaggitP%%rggrﬁﬁgﬁ%ﬁﬁ%gﬁgﬁﬂmﬁﬁt 56 has a

top vall S63cific!fenbEM 95 2280Led di-ak A0d. Lormed At 3l end thereof

opposite to the abutting portion. e mafe sCi'ew ne

di t [ I th [ di t f thick wall
oot on sonRLPN! GRLE! YeRarotith the' gesREL°HY® 1 ATRTRST 1N ok e

therebetween.

10 The recessed portion 27 of the first joint member 22,
the recessed portion 28 of the second jeoint member 23 and
the gasket 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 outside
diameter. The sum of the depths of the two recessed
portions 27, 28 based on the radially inward portions 22d,
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. In 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



the second joint nenber 53. The top wall 56a of the cap nut 56 has an

i nsi de dianeter approximtely equal to the outside dianmeter of thick wall
portion 52a of the first joint nenber 52. 5 According to the present

enbodi nent, the outside dianeter of the nmale screw menber 55 and the inside
di aneter of the cap nut 56 are greater than the outside dianeter of the

fl ange portions 52c, 53c of the joint nenbers 52, 53, and a clearance is
formed inside the cap 10 nut 56 around tB€ flange portions 52c, 53c of the
joint menbers 52, 53. An annul ar spacer 59 is disposed in this clearance.
Provi ded bef&EPRTt K -t ofhRaldasifett P4 dap haitd 561 prebsing f¢emgechporition 52c
of the first joint nmenber 52 and the spacer 59 are an annul ar di sk spring
50 and a 15t88r beftass isar fe@es erfvithpe asowydest pdmridn asT ngf tiee j oi nt

menber flange portion 52c toward the second joint nmenber 53, with the
spring washeemberp@gi tindnethec lbetttion Gurfadd FWEHMdBE 2L pecide Spacer
59. The spacer 59 has an axial length slightly smaller than the sum of the

axial 20 | engt b ehet hembeangs .pont ifAR%52ap TIC i dhiesdyP dSiflerenbers
52, 53. When the cap nut 56 is tightened on the mal e screw nenber 55, the

mal e Screw BREbEbr2IoRUIDES JeNrd AT AINS iy FeePlod e joint

menber 53 axially inward, - 25 while the cap nut pushe ange portion
52c of the 3538+¢fh j-0bht er; 5 Lally § nward .through the disk
spring 50 and the \%/aﬁ%ﬁbe:r bgo,wm eresy%t%ql&%doirgﬁl%&gerlﬁgﬁaf&% Qaffe
brought intgQ,Lnt] on t. w each other with the gasket 54 interposed
therebetvvee%l.jlaSHT'ggyrggge Esj% lﬁgr%'lt}oﬁ 7% Pﬁ&tﬁ%@kﬁ%%ﬁ 1"‘r?hﬁrber 52, the
ri dge 58 of aE}hgtsecond jgi nt mr%rrbg{eSSS and the gasket 54 are approximately
equal in i nSPH&*EPEnEREr TaFRe Of e B8 885HEA: 16A P87 Membee 23 Mhighyii® nenber
52, the ridge 58 of the second joint nmenber 53 and the gasket 54 10 are

al so appr oxPRELELGBuBRAEAL St dnHardlanefetheThecessed Fontion &fbssed
portion_57 is greater than the amount of projection of the ridge 58, and

t he thitRnedsS8FonflegansRkeét gbgaiters whilne theh £ riste gdgpl dfs tphreseetessed

portion 57. The depth of the recessed portion 57 is
between the portion 22e of the abutting end face of the

first joint member 22 which is positioned radially
outwardly of the recessed‘portion 27 and the portion 23e
of the abutting end face of the second joint member 23

15 which is positioned radially outwardly of the recessed
portion 28. Examples of dimensions of these po?tions are
as follows. The portions 224, 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 ié 0.3 ﬁm and
the second gap G2 is 0.5 mm. "

25 When the pipe joint is further tightened from the



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
manual |y tightened up on the mal e screw nenber 55. The pipe joint 51 has

t he sane construction as the enbodi ment shown in FIGS. 1 and 2 20 except
for the spacer 59 and the biasing nmenbers 50, 60, so that a detailed
description will not be given. Wien the pipe joint 51 is in the manually
tightened state, the gasket 54 is entirey fitted in the recessed portion
57 of the first joint menber 52, and pressed agai nst the bottom 25 surface
of the recestetiepoft FdR-5%,byrhehporitdge 22dobft vhe aR@ittdogndridifdcarenber
53. Afirst gap GL is present between the portion of the abutting end face
of the firsofjohat ferber jb2nvhimelbes poskhiencds adsativbridavarial ia10fy t he
recessed portion 57 and the portion of the abutting end 5 face of the
second j oi ninwerbey 62 whkCheceshes poeredn 29 gld ¥irawardlonit tihed i dge
58. A second gap & greater than the first gap Gl is present "between the
portion of §he; t} t LESE 50 h Mhjch is

posi ti oned rag%§§F% %§§&§?§I&§§§ ?&3 E@ggéégdzf %%f&%%ﬁ%§#%%%¥QFébéxntion
of the abut i d o h ond jaint,menher 53 which.is sitioned
radiallygou%%ggdﬁg E gt§88%P ggoég. W%g%%fhg3piggcébﬁﬁt3§f4£§C5F%gerly

ti ght ened Up, 1%@1 asket gﬁ an% % e ridge 58 of the-s§%ond joint menber 53
are entirel JPFTETEH TRVPRELY5OF o E0Es ERFSSELOROEF 161 £fe MR Yrenber
52, the outer surface of the ridge 58 of the nenber 53 is pressed agai nst
the i nner S%Y?ﬁcﬁh%fe?ﬁér?eengégdpéﬁFﬁﬁntQ?IGPftheIﬁeﬁ@@rS@?ﬁﬂtﬂf t he
gasket 54 interposed between these surfaces in intimte contact therewith
appr oxi mat eFje ol@inboasherereriy $dohienedr upsbyt Kurpberi ddgbftemiaambut ti ng
end face of the first joint nmenber 52 which is positioned radially inwardly
of the recetRedupeketord5ysi entaredyi Fatsedonnathenwgalskelte portion of the
abutting end face of the second joint nenber 53 which is positioned

radi al | 30 25a¢eqmmadat bhgt hecesdgd p8rappnoREnEbemedoner thee realbissed 40
opposed faces thereof, and the portion of the abutting end face of the
first jointpoetben 32 ohi chei §ipesi jbonedmeadial by antivand! Yook o
recessed portion 57 is in intimate contact with the portion of the abutting

end face 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.



5 of the second joint nenber 53 which is positioned radially outwardly of
the ridge 58 approximately over the entire opposed faces thereof. Even if
the synthetic resin joint nenbers 52, 53 and gasket 54 undergo alterations
with tinme, the first joint 10 nmenber 52 is always biased toward the second
joint menber 53 by the disk spring 50. This enables the pipe joint 51 of
the present enbodinment to naintain the specific pressure which greatly

i nfluences the performance thereof in pr&yenting fluid leaks. 15 FIG 9
shows anot her enbodi ment of pipe joint according to the first feature of
the invention. ¥TWEh Pefbpesce seclNG epbodigepitpef giimpe Gfbiconpri ses a
first tubular joint nenber 62 of synthetic resin, a second tubular joint
menber 63 ofceprthegi tcor ddien thd rely feladture 2F rdsl nrarentian . gasketh 64 havi ng
a rectangul ar cross section and interposed between abutting portions of the

two joint meslferen62, t63FIan &NNwha pTpkee j9AMAWITEMRpATdd td efiagound the
second joint nenber 63, and a cap nut 56 fitted arouné)the first joint

menber 62 agdbeCaevEHiaRk hRMLER 822% S GHAWHRTRE i n, #Hlkdtiihd Of Nt

menbers 62, 63 are equal in inside diantter, each have a predeterm ned

|nsi de_dbamelgn: gyeyothe fRkkEe LANOlN o afleiauLiag 4 MLl pahlo porti ons

62a, 63a closer to the abutting portions, thin wall pdrtio 3b 5

renote fron}gggaagﬂﬁh?ﬁg g&gc%%n§4aﬁgvalan%gr%%é%Jon FEZEgEPSC_fongfd at

the abutting ends o I CK wal'l "portro r iR 9rhe

first joint nber 62 ha n.annul at recessed partion 67 rectangular in
Cross secti%ﬁsaﬁg%?SPﬁﬁﬁaiﬁegwfﬁnrgbp &P?giﬁpérﬁﬁﬁsafgf5%V%i§ﬂ9(ﬂ°%4ﬁa

abutting enge&gggs 32, 33, an annular mal i
P . e screw member 5 fitted
around the second joint member 33, and a cap nut 6 fitted
10 around the first joint member 32 and screwed on the male
screw membe: 5. |
The joint members 32, 33 are equal in inside diameter,
each have a predetermined inside diameter over the entire
length, and comprise thick wall portions 32a, 33a closer
15 to the abutting portions, thin wall portions (not shown)
remote from the abutting portions and flange portions 32c,
33c formed at the abutting ends of the thick wall portions
32a, 33a, respectively.
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 portion 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



t hereof. The second joint nmenber 63 has an annul ar ridge 68 rectangular in
cross section and forned on a radially internediate portion of the abutting
end face thereof. The male screw nenber 55 and the cap nut 56 are nmade 15
of metal. A flange portion 55a in the formof a hexagonal prismis forned
on the mal e screw nmenber 55 at an end thereof opposite to the abutting
portion. The cap nut 56 has a top wall 56a in the formof a bored disk and
formed at an end thereof opposite to the2dbutting portion.. The 20 nal e
screw nenber, 55 has an inside dianeter approximtely equal to the outside
di anet er of JCHPCK "FIRE G iF 8PPt Fs?éi:cﬁ@ﬁ}b{meﬁmasky The top
wal | 56a of the cap nut 56 has an inside diameter approximtely equal to

t he outsi deigvakdder off the clecrssed@artipr6 B ofhetmof iarsd 2bugbi withenber
62. 42 According to the present enbodi nent, the outside dianeter of the
mal e screw fbebootEomamtirtffaere mei dthed iraadetedipdiei@a@hutan® are greater
than the outside dianeter of the flange portions 62c, 63c of the joint 5
menbers 62, p63tiand 32eCIpRAiaictids da@immd y tRidaatdB, G it Sbcasesad the
fl ange portions 62c, 63c of the joint nenbers 62, 63. An annul ar spacer 69

i s di sposedpbittbins 37 @MPREE a1MKO\HASGE RSN IR O ViBd Ll the cap nut
56, and the flange portion 62c ofyo}tﬁhe fi rstﬁ@jeoi n% nmenber 10 62 and the

spacer 69 ag@rBcanpyl %hedir%%%gé@%og:%iw #7 SPry g &f{]ﬁmﬁ éex?:ﬁ rﬂlgg as

menbers for biasing the joint nmenbe ange portion e second
j oi nt rrenbegf6§h W e SPprin sher, 73? ositioned cl r to.the flange
portion 62c an ?hegggg?eg%g‘é‘.t %e\éq%eﬁr A 5 %rlweoé}] #ifﬁ RRTLEERPE
.menber 55, gggit ‘hL; fl.ange aorti on.63c of the second joint nenber 63_and the
spacer 69 af 8oAR a¥ndrYRLS §k°§pr%l"ﬁgr?§e§tﬁ?da RGFFIR s HdteTeP e ng as
menbers for bi,ai'ing the joint nenber flange portion 63c toward the first
j oi nt menbeP%82; ¥ PROZRETRG heypashdheor®ottonSunfana f dde to the
flange portion 63c and the spacer 69. The spacer 69 has an axial |ength
sl i ght | y9snBPFEFSERaROE‘dCsuRBof anfe apoaTtijem@3ss refsitiordedmpd pokly ons
62c, 63c of the two joint nmenbers 62, 63. Wen the cap nut 56 is tightened
on the nal ecYEveRd2ry ménttbe 38ceskednplos tiome\d rerkieraxSmidys hescddwad | ange

from the bottom surface of the recessed portion 38. The

two recessed portions 37, 38, the radially outward portion

32e of the first jdint 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

a8 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



43 portion 63c of the second joint nenber 63 axially inward through the

di sk spring 72 and the spring washer 73, while the cap nut 56 pushes the
flange portion 62c of the first joint nmenber 62 axially inward through the
di sk spring 70 5 and the spring washer 71, whereby the two joint nmenbers
62, 63 are brought into intimate contact with each other with the gasket 64
i nt erposed therebetween. The recessed portion 67 of the first joint menber
62, the ridge 68 of the second joint nmenp&r 63 and the gasket 10 64 are
approximately equal in inside dianmeter. The recessed portion 67 of the
first joint Seeepdr j6Znt mentians8B8 dfhd heosecall ¢oiaf tesbesp 63uand t he
gasket 64 are al so approximately equal in outside dianeter. The depth of

the recessetiapoan dnsGdd Sligihvaicdr dpiafosd e 98 prawid1 ofo PEe eshtenaef the
ridge 68, and the thickness of the gasket 64 is snaller than the depth of

the recessedipaeiiedn o7 thllkgk deRin it rELLSSLROT {100 8}0 é%tSl ightly
e

smal l er than the sum of the anount of projection of the rid and t he

t hi ck ket . G. J [
i ckness ofnehbergasket 264 120 FHGn S S%Q?L&héel Itg%pecgﬁx%stgl@ﬁ%%f?ua y

ti ghtened up on the nmal e screw nenber ] he sane
construcgki o t ogi t wn in FIGS .1 a 2 except. for. the spacer.
69 and tEe %Fggrng&#&%e(rys’ ”‘;;&e ;'%?l.e?zs,cj:%q JEN0RGH n&g %‘éﬁ%—é‘?? e*&’%e’é%:?’i‘%?i on
will not be_gi : Wh he pipe joint 61 is in the manual ly tightened
st at e, 44pg ké%&ééfl @%n it ee%q%é’lci/ Jﬂlﬂted“?“ﬁ’?%e's$ ALY P YRER, 67 of
the first jobmg nggber 62, and pressed against the bottom surface of the
recessed poFtiofi 87CbFePheYS Gy@ushest tWive fdangfl DK oA roB3tha fir st
gap Gl is present 5 between the portion of the abutting end face of the
first joint ThERbed od2twAEREReTs 330 siiiaddad imawingd | ywhenebywl sheoftwde recessed
portion 67 and the portion of the abutting end face of the second joint
member 63 whPenRti Bepbeirsi Red 3Bagiral byoughdr dintofirtthieatelgeoriBct® second
gap & 10 greater than the first gap GL is present between the portion of

t he abulfi ngithdetgbeotherheifthr thej gaskerte@deriri2mtsdd i S positi oned
radially outwardly of the recessed portion 67 and the portion of the

abutti ng enthéaebetfethe second joi nt nenber 63 which is positioned
radially 15 outwardly of the ridge 68. Wien the pipe joint 61 is properly

tightened up, theegaskeksBd pbetiBa Bi7dge @BeOfrithg 2% QR pieid, rTber 63
are entirely fitted in the recessed portion 67 of th Irst Jolnt meEnber
62, the outehesHetasgeaf pbkeibhdge 6% @t .t g%c]&@%roi%}t enNeSSSES ana

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 recéssed 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. In' this manually tightened state

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



20 against the inner surface of the recessed portion 67 of the menber 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 nmenmber (62) abutting end face is in intimte 25 contact
with the radially inward portion of the second 45 joint nmenber (63)
abutting end face approximately over the entire opposed faces thereof, and
the radially outward portion of the firsg%joint nenber (62) abutting end
face is also in intimate contact with the radially outward 5 portion of the
second j oi nfthie SB&ke(ts Acaammadatyl ragn ddzitiora i oxamdbt et yd olrerprassengi r e
opposed faces thereof. Even if the synthetic resin joint nenbers 62, 63 and
gasket 64 um@stgctamtidtatilenoatitdm tsurfaddieof itlsd fedddsa®npertbicni s7

al ways biased toward the second joint nenber 10 63 by the disk spring 70,
and the secoifdthei memiierbea2 Ghd IHY asAstdwIgE e ¢ rale | QiddsgBgber 62
by the disk spring 72 at all tines. This enables the pipe joint 61 of the

present enbpdriesh B8 & R MmdrbesSres il |
[ pr eveﬁ?%&f‘% Y&l} S{% %{%éé%}t hough

i nfluences the performance thereof in 15

Lhe B o] obghaeBoho ol 3200 IVCIAn i sGl e e pLhEr

. : ac
enbodi nents of the firs eat ure e I nventi on, € cons

t hese enbodigrats . yhich | fferent fromthe constructjon shown in FIGS
1 20 and 2 cangrlge:'gfgg fn%?"%te%legp% SRR s pé’rﬁ)‘o?ﬁrf?é{t hd and third
features of .fhe Lnve acer 59 or 69 can; be dispensed with. A

tion. Th
di sk spring can 8eyan5|e%?‘ef EP% S§r?ﬁ1 0Lt 9th & Te AW theh PAHo i 381 1.

The di sk .
the abutting end face of the second Jjoint 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 fhese 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,tthe gasket 34 is 1 mm in

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



spring 50, or disk springs 70 and 72 can be given an 25 increased di aneter
by the use of the spacer 59 or 69. 46 Coil springs can of course be used
as biasing nmenbers in place of the disk springs 50, 70, 72 and spring
washers 60, 71, 73. FIG 10 shows anot her enbodi ment of pipe joint 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 menber 3 oBOsynthetic resin, a synthetic
resi n annul ar. gasket 4 having a rectangul ar cross section 10 and i nterposed
bet ween abuF@iﬁ& &oﬁtmﬁhs 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 firsWhesi rhengilper j2isntd iscriauethean tivh el sfreaw tleaber 5 and
a synthetic resin thrust ring 9 di sposed between the 15 inner surface of

top wal | 6asthtehefc&IMuts,6 trd dtaue 113N gitvpord i i 2of3idies i £8d j 0i nt
menber 2. This enbodinent differs fromthe first enbodi nent solely in that

the thrust Eimgto joSnt aenliRg: idbutha P LR -£abliSis tAHGNOML FhESinde 2
and 10, like parts 20 are designated by |ike reference nunerals and w |

not be dgscihbegat@preadnrdot Wite dep Q:Iald\fi:a‘llﬁ.ﬁji ; 1 e;g:f’u%f%i‘h cpsgesponds to

FIG 2(a) and shows the cap nut 6 as manua ten

sor e bk SRBeri R bl SIS A IR SRR Loy 25 e
- over the entire opposed faces thereof. In the state of
the pipe joint 31 as properly tightened up by furfher

tightening, the gasket 34 is entirely fitted in the gasket

10 accommodating recessed portion 36 by the recessed portions
37, 3B, the radially outward portion 32e of the first
joint member 32 and the radially inward pbrtion 334 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



47 sliding friction than the material, and is equal to or snmaller than the
gasket 4 in thickness. For exanple, the thrust ring has about one-half the
t hi ckness of the gasket 4. The thrust ring 9 has an inside dianeter
approximately 5 equal to the inside dianeter of the top wall 6a of the cap
nut 6, and an outside dianeter approxi mtely equal to the outside dianeter
of the flange portion 2c of the first joint nenber 2. Although annular, the
thrust ring 9 need not always be annul ar3but may be C-shaped. 10 As the cap
nut 6 of the _pi.pe joint 1 of the present enbodinent is tightened by
rotating, tRE& tlﬁlrﬁ'lé‘t“ iy SHTYSE RPERE R TSFEININRT (PSS UFEEEEORT t he
nut top wall 6a . and the side face of the flange portion 2c of the first
j oi nt menbefnd faterRpsac dadveenp Ehigiting RORE LGNS |96t thei two nbabet 2
fromrotating with the cap nut 6. The sane thrust ring 9 as above can be
i nter posed PEMRezs tRe 1S ward aswilisar anadfe tsmerewalemore Ve neibesd 5 and t he
second joint nenber 3. FIG 11 shows anot her enbodi nent of the pipe joint
20 shown i naEp@ndl@heTlsiesquidog gisitntmemieanpt3 sesnd 4 idgd riubw afi tted
j oi nt menber 2of synthetic resin, asecondtubul ar jointnenber 3of synthetic
resin, aSyntetndr esien farwt ggask fendRay gl shd esdEWHE HE19sS s i onand
i nt er posedbet weenabutting portions ofthe two joint25 nenbers 2, 3,an
annul ar mal gcseewerpakers S5fitted around 48 the second joint nenber 3, a
cap nut 6 fitted around the first joint nmenber 2 and screwed on the nale
screw nenber 5 t G e ShN r r 1Q _di. d hetween the
and 305}5:% ﬁ%glb%rs gkn {ghr usty g@%&. tqﬁ]e 12%%%% cﬂ.arr(u)er‘tfer

i nner surface of top wall of the cap nut ange p I'on 2c

of the first_Lfi : ' [ t differs fromthe first
embodi nent %gllzgl ggivgetgﬁg#et%ﬁéc ?h'?&%t%bgg‘ns% ﬁsa"ﬁrq:cﬁﬁ FF5 rFr}I%eer?Ur’fﬁ'sr and
that the CaEeHﬁ%hES ta]p1 reof is fur&\?ﬂe machi ned. Like parts are designated
by like reference’ naner SPEPEAFCLEPE ¥ FOTIENS R r dpsatRser
I nci den&allﬁ ﬁ_‘G ]151 S a vi ew.corres%gnds to FIG 2(a) and shows the cap
nut 6 a3 mandafl§ PPYhtERIIPEE TéRTENe thine adilewardiiens 5 notheahawmst ri ng
10 is made fromthe same material as the gasket 4 or a material having a
smal | er coeFPRerenfrem thesppyitidnyr peritderishand fd angee picalticosl 42c equal
to or '

43c formed at the abutting ends of the thick wall portions

32a, 33a, respectively.
The first joint member 42 has an 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 424 positioned radially
inwardly of the recessed portion 47 thereof and further
recessed from the bottom surface of the reéessed portion
47, and a portion 42e positiéned radially outwardly of the

25. recessed portion 47 and axially projecting beyond the



smal | er than the gasket 4 in thickness. For exanple, the thrust ring has
about one-half the thickness of the gasket 4. The thrust ring 10 has an

i nside diameter approximtely equal to the inside dianeter of the top wall
20 6a of the cap nut 6, and an outside dianeter greater than the outside

di anmeter of the flange portion 2c of the first joint nenber 2. Al though
annul ar, 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 firs%g&oint menber 2 in_outside 49 di aneter, the cap nut 6 has

formed in i PEEFRMeFUSEAHh &Yy Hif Farassed RSl ®Y €t elhnPRIBHERY he
i nner surface of the top wall 6a for accomodating the outer peripheral
edge of the®Pfrfidecer pdgthe sEeershhigiat memher & hes an ®oite d3di anet er
approximately equal to the outside dianmeter of the thrust ring 10. The
t hrust ringpP28itikned redimdd yofirnssamtdist icf rds medessasbmortianti4gty, and
the outer peripheral edge of the ring can be made to extend al ong the inner

surface of theresof ted walilaldy andjlddtied) HeyvoHd dHe veeess Abredde s
obviates the |ikelihood that the worker will forget to fit the ring 10 into

pl ace, fartberthei Feaaksed pPoedideldg)oaghdola ety sad igus 4O Shddpi Ng
off when the cap nut 6 is renoved. As the cap nut 6 of the pipe joint 1 of

the present r381gnpodbuRpk i vt B&h%%eée%dﬁﬁgd}%i&ﬁié b{r{ﬁsgaaz{ié%l 0

slides in contact with the inner surface o nut top wa an he

Shoe g ace okebbEsthagaenp Al Wdon o ¥ Jrll MR fHtive

thereto, preventing t iTst Joint menber omrota

6. 20 The s t st.ring 9 _as .shown.in FI can be interposed between
t he formardgggd ?é§e¥89 F%Seﬁgﬁg ?é¥3w0ﬁ§n6§F é%anEhFhé' joi nt menber
3. Al though ﬁge g&pe %oLnts éhomn in FIGS. 9 and 10 have been descri bed as
ot her enbod?HERPECoPOFRECN AP Pdatthfe first joint member 42 and the

10 radially inward portion 43d of the second joint member 43
provide a portion 46 for accommodating the gasket 44
therein when the joint members 42, 43 are butted against
each other.

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_S 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 portion 42a of the first joint

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



25 of the invention, the constructions of these enbodi nents 50 which are
different fromthe construction showm in FIGS. 1 and 2 can be used for the
pi pe joints enbodying the second and third features of the invention.

| NDUSTRI AL APPLI CABI LITY 5 The pipe joint of the present invention is
suitable for use with fluids which are highly corrosive to netals and used,
for exanple, in fluid control devices in sem conductor manufacturing

appar at us. 51 CLAIMS 1. A pipe joint cd@prising a first and a second
tubul ar joint menber of synthetic resin, a synthetic resin gasket

i nt er posed BEERFeMeARAT ihg e thades sdfraangmbiert 5 pusibes sthadfiangw means
for joining the joint nenbers, the pipe joint being characterized in that
the first joemtimentddc icf prieyistembridh jnirabuidnbwyr 4Bl £:00€1 Iheiaebrai th an
annul ar recessed portion having an opening renmaining therein with the
gasket enti whliyef ithieedarhena s phiihekd wmﬂ%& Bor@iterahei Hg pravi ded
with an annul ar ridge on an abutting end face thereof, the ridge being

fitted in tHerepeqoigitomenbRy Qe sSaG AGF ti Ak t mﬁ%%rgﬁ%ﬁé fipted in the
f the

recessed portion, an outer surface of the ridge o econd jornt nenber

bei ng pressqdiagainasibeds i43eryal5 S rgaﬁ%ggcfe 'tr[}& ri%cﬁ%f&ﬁ@'e pgér%%%é O{ . ne

first joint nmenber with the gasket 1nt ween e sur

intimate coptapt JLRGr eu oxj. mat el ver, the entire surface areas when
the pipe jornt is pr o%\grhlteg t%?'g{?t )egrlllerég g@ﬁ?kegc O iR IHOSSE abutting end face
of the first, Lol 20 menber positioned radially inwardly of the recessed
portion beiﬁabgﬁg%tﬁ%epﬁtinate contact with a portion of the abutting end

face of the secggd %oint nﬁnber positioned radially inwardly of the ridge
approxi mat el y ovef TRECEREFr EOLGriPRcE7ardasbendiastt Joizdr membar 4¢he 25

abutting end face of the first joint nenber positioned
the recessed portion 48 of the second joint member 43 and

10 the gasket 44 are approximately equal in inside diameter.
The recessed portion 47 of the first joint member 42, the
recessed portion 48 of the second joint member 43 and the
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 bottom surface of the recessed

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



52 radially outwardly of the recessed portion being then in intimte
contact with a portion of the abutting end face of the second joint nenber
positioned radially outwardly of the ridge approximately over the entire
surface areas 5 thereof. 2. A pipe joint conprising a first and a second
tubul ar joint nmenber of synthetic resin, and screw neans for joining the
joint nmenbers, the pipe joint being characterized in that the first joint
menber is provided 10 with an annul ar reédssed portion in an abutting end
face thereof, the second joint nenber being provided with an annul ar ridge
on an abut t IRFYGRP f R‘-%‘E‘F’é?ﬂ,@%éﬁi'@@% puthing eepAdfpoenefntheer bei ng
fitted in-the recessed portion of the first joint nmenber, with an outer
surface 15 dfthste 39infe memben i FRitwhicnt betposi biemed nnadisliface of the
recessed portion approximately over the entire surface areas when the pipe
joint is prépeendly gifi erherl neressgbrpootiat 4'heamduthé ngoeddohaasgqob st he
first joint nmenber positioned radially inwardly of the recessed portion

bei ng 20 t heihel mbutttimay embriaed off tthe SESAON Ofnt Redbott 8598081 ace
of the second joint nmenber positioned radially inwardly of the ridge

appr oxi nét eliys @i tikeNtidd SUlf AGR/HF RS KO re@POLY | ?r%fiofnhe
abutting end face of the first joint nmenbér positioned radially outwardly
of 25 the ragessed i i .0 gt C i a 53
portion of the abutsl%{lc%dde)nrbﬁ% %f t éeps%rg%élcfrﬂ}%iﬁ&grrﬁ;n%aew %gs'?‘fi oned
radially ou I ri.dge r.0xl el y.over the entire surface areas
t hereof. 3. b"%%g%%ﬁ %ttr‘]'{é%élorrtg% P Fzrais% o*BE RRGRERI 1 ¥BEI SRR oi nt
menber of synpt i¢.resin, .a.synthetic yesin gasket interposed between

abut ti ng po?st%i %ﬁts? % r%ace Jio3H )é}?érﬁ’ﬁé:rs‘lér’la"s‘é?e’rﬁ mdist¥ped oraghalive

j oi nt menbers thg [%I RE ] %i?gt bei ng characterized in that each of the joint
menbers is provrasd’i P80 FEESTE S PFHEOR HEr e8td \iiheh B tien afd@l ar
recessegoportion for formng a portion for accommodati ng the gasket therein
when t heYj oPft ThEnBEuEting Bad daceysifhdhe sigcathaointhaessket4dei ng in
intimate contact wth an inner surface of the recessed portion of the first
j oi nt menbeFRAFPr d%i pPasdniovedr relddald vemnitvaratlan dthateofradwesedde pi pe
joint is properly tightened up, a surface portion of the gasket exposed
fromthe sapertdops$8d pErhainpi elseiofg dilems s idiMeihe e Paetims hadd | nner
surface of the recessed portion of the second joint nenber approxinmately

over the enésréodleas20 rher ealiiad1pothitwaref dditidfid 40 ghdeface of the
first joint nmenber positioned radially inwardly of the recessed portion

t hereof bei figrsbefolinti RemBBLe 400Br3GbWist heR Rl tihan b‘gtty&le é&’fe&éé‘g end

face of the second joint nmenber positioned radially inwardly of the

recessetls 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 outward 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



25 portion thereof approximately over the entire surface 54 areas
thereof, a portion of the abutting end face of the first joint nenber
positioned radially outwardly of the recessed portion thereof being then in
intimate contact with a portion of the abutting end face of the second 5.
joint menber positioned radially outwardly of the recessed portion thereof
approximately over the entire surface areas thereof. 4. A pipe joint
according to claim3 which is characteri3Bd in that the portion of the
abutting end face 10 of the first joint nmenber positioned radially inwardly
of the rece§¥é&ep&it Fd& -t Hor didfe madild Ml ypriopertd meyoiwh t42d radi ahéy
outward portion thereof, the portion of the abutting end face of the second
joint membefiradi dioliyti mesnberofakivter ey ans® e ey ti ONELheE epfodehel idto
projecting 15 beyond the radially outward portion théreof. 5. A pipe joint
accordi ng t dnthiaame3 cohitelet witharded erdaed iy idaied 2?0199{6111 oz @f ok he
abutting end face of the first joint nenber positioned radially Inwardly of

t he recessethOEEb@ﬁdtB%&%Qfﬂéﬁﬂéfﬁﬁbdﬂﬁﬂhdf%?%iﬁ%é%ﬂégﬁfﬁgﬁﬁ%f?g the

recessed portion thereof, the radially outwar e j oi nt

menber agi ab{,grp%ﬁjeeghitggebgg%ggehhgf%%&t QRS f@ce I(%I ém{déf%ﬁ?%tsg portion

thereof, the portion of the uttin face of the'seto nber
radial l'y inpgrd the;recess 25 portion . thereof axially prqjecting
beyond t he bo%t %Pe géléﬁrggcggopﬂﬁ%?rﬁgbe ﬁﬂﬁqiqﬂ:hﬂm§¢%ﬁ¢e¥he

radi ally ou ortion, of th econd joint nmenber being axially recessed
fromthe bo%?%hggﬁ%PgCetBF Pﬁéﬁﬁ cééséé|ﬁﬂQﬁ§ﬂ+ﬁi§%§§ﬂd in gchen gasgket oi nt

according to claim3 which is characterized in that the portion of the
abutting endCFITRCGRTLRE FPFPEESPE ROTHdMBedbpdy tthenagaessied Inottiensll y of
t he recesseg portion thereof is recessed fromthe bottom surface of the
recessed poffi ofiBt htheoFadipadlyagnaweydl @osiser d2eo0tfi dibeoffitrteet fir st
joint nenber axially projecting beyond the bottom surface of the recessed
porti onl@heiebhrt me@beor 4Roandf thee rakduatlilyy iewerdaperafi drhel SECONHOI Nt
menber radially inward of the recessed portion thereof axially projecting
beyond t he #@tend 16istrhanbesf 4Bhewieheshed chakld enriflecefs HHe radially
outward portion of the second joint nenber being axially recessed fromthe

bott om sur fgeeket 4beinecRE5RELBOEDhRRCKNGHRE the iAnRKP& UGt afcor di ng
toclaim1 or 2 wherein when 20 the pipe joint is manually tightened up, a

first gap ishresesmmbesvesy k@@eggéﬁiBBrQEo%P%Ga?BF%EQQm%@%l e the

first joint nenber positioned radially inwar o] e recessed portion and

L PR e S pOaabs el M SRR LB B
9ap 1S 15 42e of the first joint member abutting end face is also in

intimate coptact with the radially outward portion 43e of

the second joint member abuttihg end face approximately

over the entire opposed faces thereof.

FIG..B shows another embodiment of pipe joint
20 according to the first feature of the invention. With

reference to FIG. 8, the pipe joint 51 comprises a first

tubular joint member 52 of synthetic resin, a second

tubular joint member 53 of synthetic resin, a synthetic

resin annular gasket 54 having a rectangular cross section

25 and interposed between abutting porticns of the two joint



56 present between the portion of the abutting end face of the first joint
menber positioned radially outwardly of the recessed portion and the
portion of the abutting end face of the second joint nmenber positioned
radially 5 outwardly of the ridge. 8. A pipe joint according to any one of
clains 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 menber positioned radially 10 i nwaPB8ly of the recessed portion

t hereof and the portion of the abutting end face of the second joint nmenber
posi ti oned MSIPHISy J2madH abfanmel 3 deske dsErev imembénr 85 fithdda second
gap greater than the first gap is present between the portion of the
abutting en@reydd ghel Badand ijsintg cientberer pobid icagdiadial Fytted
outwardly of the recessed portion thereof and the portion of the abutting
end face of arbensediwed fioistt jranbemanssd i SMethd ashrdvea oot Wekdl papé t he
recessed portion thereof. 9. A pipe joint according to any one of clains 1
to S 20 whesereweaembefr 5% j oi nt nenbers is provided at the abutting end
face thereof with a flange portion, and the screw neans conprises an
annul ar gal e screw RpRber i oramard..e ce | i ng. contact with
the flange portion gf% oﬁ:em%?qeﬁg ?()zf'ntégane ee%g%Jagng'dacha%ﬂn%t e 25
around the I HlaQkn I i.ng a.top wall in 57 _bearing contact
with the flgﬁlg%g‘ f)’jg?'ltei TS‘n f) séﬁe?}%t Zél’/qu%l?ﬂe K:H Sreen Y Fap Mt e BE Ry
screwed on | e r r..10. A pipe jaint according to claim?9
wherein at I!lggggﬁS 8?1@ % . g%%cédﬁ‘wgﬂ‘lt rPéJrerloé’Ss%N r%é?l%'?ﬁfthe

fl ange portign id.one joint nenber and a space between the top wall of
the cap nut Itgnag%hé%f"l%gﬁ&g BFERSet WHing Watlde Pomtdyes mAtberSHas di sposed
therein a bjasi ng genber for biasing one of the joint nmenbers toward the 10
ot her joi nt TFRABEr TP the phutitdng: parddomisng@ndo fdiaaign Pasttirais e,
annul ar_clearance is fornmed inside the cap nut around the flange portions
of the 19Bi nt3fehBERedand Fhe abuivioigaendsacd titiespbsedk Medrleipyriaishat

| east one of a space 15 between the cap nut top wall and the spacer and a
space 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
thergof 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 portioh. The
male screw member 55 has an inside diameter approximately

25 egual to the outside diameter of thick wall portion 53a of



bet ween the mal e screw nenber and the spacer has provided therein a biasing

menber for biasing one of the joint nenbers toward the other joint nenber.

12. A pipe joint according to claim9 wherein a 20 synthetic resin thrust

ring is interposed between the cap nut top wall and the flange portion of

the joint nenber. 13. A pipe joint according to claim 12 wherein the thrust

ring has an outside dianeter larger than the inside dianeter of the cap

nut, and the cap nut has an annular 25 rédess forned in an inner periphery

t hereof for 58 accommpdati ng an out er peripheral edge of the thrust ring.
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portion 53c of the second joint member 53 axially inward,

25 while the cap nut 56 pushes the flange portion 52c of the



. . - () - "()-6,3"10% o0& () -
10% o0& ()-"110% o& ()-10% o0& () -Z5qcD- Sf 10% O&.Y' 10% o0& () 6:
6#10@6-gf()-n1"10@60'0&f()- 10% o0& ()-6 10% o0& ()-?wdE:/ 10 0. _
10" 0: d10% 0&' ()-8 10% o0& ()-=610% o0& ()- 410% o& () - ? 10% o0& ()-Y -
| 010% o0& ()-370M /6! MLOYD& ()-!G SH10% ()-! GU SH10%& (?-!\_ _
SH109%&' ()-!dSH10%@& ()- 109D& ()- 10' o7 }rg\=6! M10%D& () - 10? 10D 10D4
1090&' () -m $T#109D&' ()-!U $T#10%&f()-!rh&T#lO@&\&:()- }[9g\ =6!*
"10%n& ()-M8"10% *|*& ()-M Y"10%D&' () - PBGY" 10%&' ()-W
3" 10%0G% ()E§!3"1Q%&f()-s,-./l{\:6!!flO%&'K)-le@G&f()- 1008 10P8,10D8
V_nlo%DB&f()}pqﬁhﬂogﬂyﬁmqghen\ﬁz]ﬁﬁ{;ﬁﬂX)lnwaxﬂgfmw?u@h ﬁ#éO&&sE.()-!U
TH109& ()-!KT#109%&' () - Y6#10@6f&f()-s!GY6#10%&fg)-s \}0@6&.()-sr81!N
6#10%& () - 'SEOUDE (Of S’ MI%R WYstedn (DL WHerdly tHO two joint members
10°°112"10% " & ()-V!"}[<11 1008 24" 10908& ()- V! U24" 10%0& () -V -
' "1090& () - SN SBO%Ee( proudiitl GAFR (Dt in@tdEdiadt -v HHELaALISIONE: () -
S 109D& ()- Y109D&' ()- 6s10%& ()-S! 109D& ()-P109D&' ()- 10D8
with the gasket 54 interposed therebetween.
5 The recessed portion 57 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 énd 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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greater than the first gap Gl is present between the

e 3butt1ng end

portion of the abutting end face of the first Jjoint member
52 which is positioned radially outwardly of the recessed

10 portion 57 and the portion of the abutting end fade of the
second joint member 53 which is positioned radially
cutwardly 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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of the first joint member 52 which is positioned
radially outwardly 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
outwardly of the ridge 58 approximately over thé entire
opposed faces thereof.

Even if the synthetic resin joint members 52, 53 and
gasket 54 undergo alterations with time, the first joint
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.

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
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

screw member 55.
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each have a predetermined inside diameter over the entire
length, and comprise thick wall portions 62a, 63a closer
to the abutting portions, fhin 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 endrface
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 Jjoint
members 62, 63. An annular spacer 69 is disposed in this
clearance. Provided between the top wall of the cap nut
56, and the flange portion 62c of the first joint 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 Dbetween 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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the cap nut 56 pushes the flange portion 62c of the first
joint member 62 axially inward through the_disk spring 70
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
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

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.

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 deécription will not be given.

When the pipe joint 61 is in the manually tightened state,
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the gasket 64 is 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
S 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 withlthe 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
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joint member (63) abuttlng end face approximately over the

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

5 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

10 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
15 preventing fluid leaks.

Although the pipe joints shown in FIGS. 8 and 9 have
been described as other embodiments df the first feature
of the invention, the constructions of these embodiments
which are different from the construction shown in FIGS. 1

20 and 2 can be used for the pipe joints embodying the seccond
and third features of the invention. The spacer 59 or 69
can be dispensed with. A disk spring caﬁ 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

25 increased diameter by the use of the spacer 59 or 69.
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FIG. 10 shows another embodiment of pipe joint
3 according to the first feature of the invention. With
reference to FIG. 10, 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
10 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
15 inner surface of top wall 6a of the cap nut 6 and the
flangé 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
20 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 madé from the same material as

25 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 pipe joint 1 of the pfesent
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 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 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 sgliding 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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diameter, the cap nut 6 has formed in its inner periphery
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 0of 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 embo&iments of the first feature

25 of the invention, the constructions of these embodiments
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and 2 can be used for the pipe joints embodying the second

and third features of the invention.

INDUSTRIAL APPLICABILITY
5 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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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

pPipe 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 of 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 jointlis properly tightened up, a

portion of the abutting end face of the first joint member
positioned radially inwardly 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 Jjoint
member positioned radially outwardly of the ridge
approximately over the entire surface areas thereof.
3. A pipe joint comprising a first and a second

3 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 porfion 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 pipe 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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areas thereof, a portion of the abutting end face of the
first joint member positioned radially outwardly of the
recessed portion thereof being then in intimate contact
with 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
aréas 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.

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

of the first joint member positioned radially inwardly of

. the recessed portion thereof is recessed from the bottom

10

15

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 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

20

25

recessed from the bottom surface of the recessed portion
thereof.

7. A pipe joint according to claim 1 or 2 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 inwardly of the
recessed portion and the portion of the abutting end face
of the second joint member pésitioned radially inwardly of

the ridge, and a second gap greater than the first gap is
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the first joint member positioned radially outwardly of
the recessed portion and the portion of the abutting end
face of the second joint member positioned radially

5 outwardly of the ridge.

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 abﬁtting 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 ocutwardly 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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5 one of a space between the male sofew member and the
flange portion of said one joint member and a space
between the top wall of the cap nut and the flange portion
of said other flange member has disposed therein awbiasing
member for biasing one of the joint members toward the

10 other joint member.

11. A pipe joint according to claim 9 wherein an
annular clearance is formed inside the cép nut arocund the
flange portions of the joint members and has an annular
spacer disposed therein, and at ieast one of a space

15 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

20 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

25 recess formed in an inner periphery thereof for
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