TITLE OF THE | NVENTI ON Pl PE JO NT qm}?’@ H
BACKGROUND OF THE | NVENTI ON The present invention relatesy I pe
joints, and 5 nore particularly to pipe joints suitable, for exanEIe,

for use in manufacturing sem conductors of which ex- trenely high
cleanliness is required. The present inventor has already proposed
a pipe joint suited, for exanple, to use in fabricating sem- 10
conductors of which extrenely high cleanliness is re- quired. Wth
reference to FIG 6, the proposed pipe Joint conprises a pair of
tubul ar joint menbers 1, 2, an annul ar gasket 3 interposed between
abutting end faces of the j oTNTLREe@BeTBE 1INVENHIONhr eaded neans for
joining 15 the joint nenbers 1, 2, the abuttipg end faces of the j oi nt
menbers 1, 2 being fornmed with annularpspnlgytgé jections 37, 38
respectively, so that when the threaded means is conpletely tightened
up, recesses correspondi ng to the respective seal projections 37, 38
are created in 20 end faces of the gasket 3, with respective inner periph-

eries la, 2a of the abutting etKaeRivPiod M8IB ANVENTION
The present invention relates to pipe joints, and

5 more particularly to pipe joints suitable, for example,
for use in manufacturing semiconductors of which ex-
tremely high cleanliness is required.

The present inventor has already proposed a pipe

joint suited, for example, to use in fabricating semi-~-

10 conductors of which extremely high cleanliness is re-
quired. With reference to FIG. 6, the proposed pipe
joint comprises a pair of tubular joint members 1, 2, an
annular gasket 3 interposed'between abutting end faces
of the joint members 1, 2 and threaded means for.jbining

15 the joint members 1, 2, the abutting end faces of the
joint members 1, 2 being formed with annular seal pro-
jections 37, 38 respectively, so that when the threaded
means is completely tightened up, recesses corresponding
to the respective seal projections 37, 38 are created in

20 end faces of the gasket 3, with respective inner periph-
eries la, 2a of the abutting end faces of the joint
members 1, 2 becoming approximately flush with an inner

periphery 3a of the gasket 3. ' The pipe joint is charac-



menbers 1, 2 becom ng approximtely flush with an inner peri phery 3a
of the gasket 3. The pipe joint is charac-
2 terized in that each of the seal projections 37, 38 has a
sectional- contour which conprises a circular-arc portion 37b (38hb)
extending .radially outward fromthe abutting end face, and a straight
portion 37a (38a) 5 extending fromthe circular-arc portion 37b (38b)
(see JP- A- 32984/ 1997). Referring to the sane drawi ng, the
abutting end faces have respective inner flZat portions 15, 16 forned
I nwardly of the seal grojections 37, 38, and respective outer flat

2

portions 17, 18temtzedolrdthab eachoefll thefseat preojections 37, 38 has
I ndi cated at 9 and 10 are overtightening preventing annular ridges
f or med at a hsectierabecrdpbour cghitht ¢omprigestd eizgutarngrend
faces. The pipe joint described has no liquid trapping 15 cavity,
Is unlikely to pervelap 37bt (38b hnexteaedinherydidlly odteaxhstedm cthrases
whi ch woul d pernmit deposition of dirt and further enables the worker,
whi | e tighteni ngputeing endreasked andberstiaigiet georeiom 304 e(3Bk ) eaction
whi ch I ndi cates the conpletion of tightening. Thus, the pipe
5 extending from the circular-arc portion 37b (38b) (see
JP~A~32984/1997). Referring to the same drawing, the
abutting end faces have respective inner flat portions
15, 16 formed inwardly of the seal projections 37, 38,
and respective outer flat portions 17, 18 positioned
10 outwardly of the projections-37, 38. Indicated at 9 and
10 are overtightening preventing annular ridges formed
at the outer peripheries of the respective abutting end
faces.
The pipe joint described has no liquid trapping
15 cavity, is unlikely to develop in the inner peripﬁery of
the gasket creases which would permit deposition of dirt
and further enables the worker, while tightening the
threaded member, to perceive an altered reaction which
indicates the completion of tightening. Thus, the pipe
20 joint has features suitable for use in manufacturing
semiconductors. However, the joint has the following
problem. While such pipe joints as assembled once are

frequently disassembled and assembled again, the joint

shown in FIG. 6 has the drawback that the gasket 3 is



20 joiht has features suitable for use in manufacturing sem conduct ors.

However, the joint has the foll ow ng problem While such pipe joints as
assenbl ed once are frequently di sassenbl ed and assenbl ed again, the

j oi nt “ shown in FIG 6 has the drawback that the gasket 3 is

3 difficult to renove fromthe joint nenbers 1, 2 for di sassenbl y
because when the gasket 3 is to be noved axially relative to the first
and second joint nenbers 1, 2, the straight portions 37a, 38a of the
seal 5 projections 37, 38 biting in the gasket 3 give increased

friction against the novenent of the gasket. SUMVARY

OF THE | NVENTI @ilfficult tén remoset fabn thepjedatt membents dn iX fioxr provi de a
pi pe joint which is easy to disassenble and assenble 10 again and which
nevert hel ess hadsassemipliyd becapgenghen theagalsket 8 Wa ideelbe mwdal el op any
dirt accumnul ating creases in the inner periphery of its gasket and is

adapt ed to not syt addRplrefliavivel to ghleeHFikgthund) saldondedoint niedfidsON, the
pi pe joint thus having features suitable 15 for use in fabricating
sem conductorsy, 2, the FtealgBtepbritivaat B9R, PEeY ¢S theligelj oi nt
5 projections 37, 38 biting in the gasket 3 give increased
friction against the movement of the gasket.
SUMMARY OF THE INVENTION
An object of the present invention is to provide a
pipe joint which is easy to disassemble and assemble
10 again and whi;h nevertheless has no liquid trapping
cavity, is unlikely to develop any dirt accumulating
creases in the inner periphery of its gasket and is
adapted to notify completion of tightening by an altered
reaction, the pipe joint thus having features suitable
15 for use in fabricating semiconductors.

The present invention provides a pipe joint
comprising a pair of tubular joint members, an annular
gasket interposed between abutting end faces of the
joint members and threaded means for joining the joint-

20 members, the abutting end face of each the joint members
being formed with an annular seal projection, so that
when the threaded means is completely tightened up, a

recess corresponding to the seal projection is created

in the end face of the gasket opposed thereto, with the



conpriéing a pair of tubular joint nenbers, an annul ar gasket

I nt erposed between abutting end faces of the joint nmenbers and threaded
means for joining the joint™ 20 nmenbers, the abutting end face of each the
j oi nt neribers being formed with an annul ar seal projection, so that
when the threaded neans is conpletely tightened up, a recess
corresponding to the seal projection is created in the end face of the
gasket opposed thereto, with the

4 i nner periphery of the abuttlng end%f ace of each j oi nt menber
becom ng approxj nat el sh mnt ry.the ga ket t he
pi pe joint bei NS %ﬁiﬁa} %‘h‘éﬁiQ%ee‘giaﬁ d‘f/fe

positioned radiall 5 outward of the i nner peri her of the abuttlng end
face of t PSR eﬁRP‘Ff%fél‘?%t%Jéétfio "g‘tidﬁ’(

conprises a circular-arc portion extending radially outmard fromthe

abutting end f REFiRhRFE the gagitet, th?)(i?’tﬁ%rﬁ%&terhﬂjﬁt? fGhARaglerized

circular-arc portion, the 10 circular-arc portion having a center

posi ti oned ramiﬂlﬁbat the Feald proiertinn s gositHaned tradiakly he

circular-arc portion and the straight portion, the straight portion

bei ng i ncli rfed atv@rd @i thiegimgear \pertiphamef tthe [pbutting end face
of the joint member and has in section a contour which
comprises a circular-arc portion extending radially
outward from the abutting end face, and a straight
portion extending from the circular-arc portion, the

10 circular-arc portion having a center positioned radially
inward of the point of intersection of the circular-arc
portion and the straight portion, the straight portion
being inclined at 30 to 60 degrees with respect to the
direction of axis of the joint.

15 As the threaded means is tightened, the seal
projections of the joint members come into intimate
contact with the respective end faces of the gasket,
opposed thereto, and the inner peripheral portion of the
abutting end face of each joint member then comes into

20 intimate contact with the inner peripheral portion of
the gasket end face opposed thereto, producing a sealing
effect and eliminating any liquid trapping cavity.

Although the gasket deforms most greatly at the position

where each seal projection is located, this position is



ditectfon of axis of the joint. 15 As the threaded neans is tightened,

t he seal projections of the joint nenbers cone into intimte

contact with the respective end faces of the gasket, opposed thereto,
and the i'nner peripheral portion of the abutting end face of each joint
menber then cones into 20 intimate contact with the inner peripheral
portion of t he gasket end face opposed thereto, producing a sealing
effect and elimnating any liquid trapping_ cavity. Al t hough t he gasket
deforns nost greatly at the position wRere each seal projection is

| ocated, this position is

not the inner F9Y P& JLnoen perdpbery ofd thecgasiiet end facs bpd dsf the
i nner periphery, so that t he gasket portion deform ng nost greatly is
outward of thedulward of ﬁhﬁwﬁﬂﬁ@#ﬁpesépﬁﬁﬁﬁl Sohddqte ey gaskeatease i s

formed in 5 the inner periphery of the gasket, obviating the
| i kel i hood of @oxtios IGefionmgd ngn mosgageeatilly tlige outward: oFi e densxon
i ncluded in the contour of the proj ection extends axially of the
joint, there apesdpheral postdoobl efonsegquendlyasicecrieasei filsi Fginmead irenove
when 10 the pipe joint is to be disassenbl ed, whereas the
5 the inner periphery of the gasket, obviating the
likelihood of dirt collecting in creases. If the
straight portion included in the contour of the
projection extends axially of the joint, there arises
the problem that the gasket is difficult to remove when
10 the pipe joint is to be disassembled, whereas the
straight portion, which is inclined, obviates this
problem. Moreover, the projection permits the worker to
perceive an altered reaction more easily than when it is
wholly in the form of a circular arc. Thus, the
15 projection has an advantage of a projection which is
entirely in the form of a circular arc and that of a
projection which has an axial straight portion.
If the inclination is smaller than 30 degrees, the
projection will have the drawback of rendering the
20 gasket difficult to remove, i.e., the problem
attributable to the presence of the axial straight
portion, while if the inclination is greater'than 60

degrees, there arises a problem attributable to the

projection which is arcuate in its entirety, i.e., the



straight portion, which is inclined, obviates this probl em Moreover,
the projection permts the worker to perceive an altered reaction nore
easily than when it is wholly in the formof a circular arc. Thus, the
15 projection has an advantage of a projection which is entirely in the
formof a.circular arc and that of a proj ection which has an axi al

strai ght portion. If the inclination is smaller than 30 degrees,

t he projection will have the drawback of rendering the 20 gasket
difficult to renove, i.e., the problem 6attributable to the presence of
t he axial straight paortion, while if the inclination is greater than 60

degrees, t her e SFWhack, thaf amalteted, eacticon dife A1Efiguditedd on which is
arcuate in its entirety, i-e., the
6 dr anbacPerseivenr alAgadingdat, dhe dngilinatidion de prefeyabdy 8.
Accordingly, the inclination is preferably 30 to 60 degrees, nore
pref erably abodio #9 degness, more preferably BRoEt BESGRGRFeSN OF THE
DRAWNGS 5 FIG 1 is a viewin |ongitudinal section showi ng a
pi pe joint enbodyi ng the | BRERFi DESCRIPTION OF|THE 2DRAWING®2Xpl oded
fragnentary perspective view of FIG 1,

5 FIG. 1 is a view in longitudinal section showing a

pipe joint embodying the invention;

FIG. 2 is an exploded fragmeﬁtary perspective view
of FIG. 1;

FIG. 3 is an enlarged fragmentary view in section of

10 FIG. 1 showing the joint when a nut is tightened by
hand;

FIG. 4 is a view showing the joint when the nut is
further tightened from the state of FIG. 3 and tightened
up completely;

15 FIG. 5 is a graph showing the relationship between
the angle of rotation of the nut and the tightening
torque when the joint is tightened; and

FIG. 6 is a view showing a conventional pipe joint
as tightened up completely.

20 DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the invention wili be described
below with reference to the drawings. In the following
description, the terms “left” and "right" are used based

on FIG. 1.



FIG 3 is an enlarged fragnentary view in section of 10 FIG 1 show ng the
joint when a nut is tightened by hand; FIG 4 is a view
showi ng the joint when the nut is further tightened fromthe state of
FIG 3 and tightened up conpletely; 15 FIG 5 is a graph show ng
the rel ati.onshi p between the angle of rotation of the nut and the

ti ghtening torque when the joint is tightened; and FIG 6 is a
vi ew showi ng a conventional pipe joint as tightened up conpletely. 20
DESCRI PTI ON OF THE PREFERRED EMBODI MENT 7 An enbodi nent of the

i nvention wll be described bel ow with reference to the drawings. In

the foll owi ng ReterBing to tFGS e rdndnd &4t "theh Ping gmlmar@%led based
on FIG 1. Referring
to FIGS. 1 and comphises p ﬁ)ﬂ'?ﬂt tinwar joinhmenhars Ja fa rgrcandul ar j oi nt
menber 1, a second tubul ar joint menber 2, an annul ar gasket 3
i nter posed tisilae nj eirt riepiter it fage aargfulide dagskat Diintempdmad 1l 5
and the left end face of the second joint nmenber 2, and
between the right end face of the first joint member 1
5 and the left end face of the second joint member 2, and
a retainer 5 holding the gasket 3 and held by the first
joint member 1. The second joint member 2 is fastened
to the first joint member 1 by a nut 4 provided on the
member and screwed onto the first joint member 1. The
10 abutting end faces of the respective joint members 1, 2
are formed, each on its approximate radial midportion,
with annular seal projections 7, 8, respectively, and
have annular overtightening preventing ridges 9, 10,
respectively, at the outer peripheral portion of each
15 member.
The gasket 3 has opposite flat end faces at right
angles with the axis of the joint, and is provided on
its outer periphery with a slipping-off preventing
portion 3b in the form of an outer flange. This portion
20 3b makes it easy for the worker to cause the retainer 5
to hold the gasket 3 thereto and cause the joint members
1, 2 to hold the retainer 5 thereto.

The joint members 1, 2 and the gasket 3 are made of

SUS 316L. The joint members 1, 2 have an inside



a retainer 5 holding the gasket 3 and held by the first j oi nt menber

1. The second joint nenber 2 is fastened to the first joint nmenber 1
by a nut 4 provided on the menber and screwed onto the first joint
menber 1. The 10 abutting end faces of the respective joint nmenbers 1, 2
are formed, each on its approximate radial m dportion, wi th annul ar
seal projections 7, 8, respectively, and have annul ar overti ghteni ng
preventing ridges 9, 10, respectively, at the outer peripheral portion
of each 15 nenber. The gasket 3 h%s opposite flat end faces at

R B

out er periphery ppi ng- of T preve tion form

of an outer fl RIS P 20_.3b.ma eas

cause the ret a?‘n%"‘% q’ stq't?"ﬁ‘g@&st FEe, :}sé‘?’% E‘:ﬁ‘@?‘eﬁgf ﬁ&Gg‘at%'e"t j 0| nt
menber s 1, 2 to hold the retalner 5 thereto. The joi nt, menbers
1, 2 and the gHetal s usahlec for making she|doint mepbers denBeBdl, 2
have an i nsi de di aneter equal to the inside dianeter of
the gasket 3. the gask@t #bl e stainless steel other than SUS 316L or ot her

5 The retainer 5, which is integrally made from a
stainless steel plate, comprises a ring portion 25, a
gasket holding portion 26 having three claws 28 inwardly
projecting from the right end of the ring portion 25 and
adapted to hold the outer periphery of the gasket 3, and

10 a joint member holding portion 29 engageable with the
right end of the first joint member 1. The three claws
28 have slight resiliency. Each of the claws 28 has a
rightwardly bent ocuter end to provide a bent lug 28a
having slight resiliency. The gasket 3 is fitted to the

15 inside of the claws 28 with the bent lug 28a in intimate
contact with the gasket 3, whereby the gasket 3 inside
the retainer 5 is prevented from moving radially and
axially therebf. At the position where each of the
three claws 28 is formed, the ring portion 25 has a pair

20 of axial cutouts to provide a holding pawl 30. Three
pawls 30 thus formed provide the joint member holding
portion 29. The three holding pawls 30 resiliently grip
the right end outer surface of the first joint member 1,

whereby the retainer 5 is held to the first joint member



metal is usable for nmaking the joint nenbers 1, 2 and t he gasket 3.

5 The retainer 5 which is integrally made froma st ai nl ess st eel
pl ate, conprises a ring portion 25, a gasket hol di ng portion 26 having
three claws 28 inwardly projecting fromthe right end of the ring
portion 25 and adapted to hold the outer periphery of the gasket 3,
and 10 a joint menber holding portion 29 engageable Wth the right
end of the first joint nenber 1. The threegclams 28 have slight
resiliency. Each of the claws 28 has a rightwardly bent outer end to

provi de a bent 4l ug a Vi .0 sl | PN g a 3is
fitted to the l15 F%%i éagF ? e %t a%éezggﬁpgﬁgikgagén?al%ﬁgﬁggﬁ%n I ntimate
contact with the gasket 3..whereby the gasket 3 i.nside the retainer 5
i s prevented f?&Wg%8 i NG FQEF?IF?YEH&%e%’ §§?FéFﬂ?th8FégFW¥ﬁ:WFﬁéEﬁbsition
where each of the | three claws 28 is forned, the ring portion 25 has a
pair 20 of axPEPVd@eGuts to provide a hol ding paw 30. Three paw s 30
thus forned provide the joint nenber hol din ortion 29. The three

g [
hol di ng pawl s 30 r &5Rl pEfkt kyhgsi pn innege flpgge égdfeﬁt“éﬂ 3 &S TéBhthe

first joint menber 1, whereby the retainer 5 is held to the first joint
menber 5 end and fitting around the second joint member 2. The

nut 4 has at its left end an internally threaded portion
12, which is screwed on an externally threaded right
portion 14 of the first joint member 1. The second
joint member 2 has an outer flange 13 on the outer

10 periphery of its left end. A thrust ball bearing 6 is
interposed between the outer flange 13 and the inner
flange 11 of the nut 4 for preventing the joint member 2
from rotating with the nut 4.

FIGS. 3 and 4 show the feature of the pipe joint of

15 the invention in greater detail. Each of the seal"
projections 7, 8 has in section a contour which
comprises a circular-arc portion 7b (8b) extending
radially outward from the abutting end face of the joint
member 1 (2), and a straight portion 7a (8a) extending

20 from the circular-arc portion 7b (8b). The circular-arc
portion 7b (8b) is in the form of a circular arc
centered about a point positioned radially inward of the
point of intersection of the circular-arc portion 7b

(8b) and the straight portion 7a (8a). The straight



9 " 1. The claws 28 and the hol ding pawis 30 are not limted to
three in nunber; four claws or pawl s may be provi ded. The nut
4 has an inner flange 11 forned at its right 5 end and fitting around the
second joint nenber 2. The nut 4 has at its left end an internally

t hreaded portion 12, which is screwed on an externally threaded right
portion 14 of the first joint nmenber 1. The second joint nenber 2 has
an outer flange 13 on the outer 10 peripf&ry of its left end. A thrust

ball bearing 6 is I nt erposed between"The outer flange 13 and the inner

flange 11 of the Egn47gor8§5evgg%%ngi %gwﬁg M 5% égsﬁ?lFﬂ régggﬁéotatlng

with the nut 4P° he  fea ure J oi nt of

15 the |nvent|on in greater ,detail. Each th projections 7, 8°
has in sectiont@ EBﬁtQ&Feﬁﬁﬁeﬂ of axifipPf %E a§é+? Ular arc portion 7b (8b)

ext endi ng radlaII% outward fromthe q% tl%? ce of the %0|nt
menber 1 (2), and BaShr afgkhepdbPrrbing L7 %a% eioﬁ?rﬁﬁ??

circular-arc portion 7b (8b). The circular-arc portion 7b (8b)5%$ n
the formof a ELatufaceadd (16)canderrdoubentflapofege pbdi(18hedt ally

i nward of the point of intersection of the circular-arc portion 7b
(8b) and th& srespgbtiper inoer7an@tapterhsides spfhthe seal projection

7 (8). The inner flat face 15 (16) is positioned
axially closer to the gasket 3 than the outer flat face
17 (18).
The overtightening preventing ridges 9, 10 project
10 rightward and leftward beyond the projections 7, 8,
respectively, and are adapted to press the retainer 5 on
opposite sides thereof when the nut 4 is to be tightened
up more than is properly. These ridges 9, 10 protect
the seal projections 7, 8 of the joint members 1, 2 from
15 damage before assembling, obviating the serious
influence to be otherwise exerted on the sealing
properties.
FIG. 3 shows the pipe joint as tightened manually by
the nut 4. As the nut 4 is tightened, the extremity of
20 each of the seal projections 7, 8 first comes into
contact with the end face of the gasket 3 opposed
thereto as illustrated in the drawing. At this time, an
inner clearance Gl is present between the inner flat

face 15 (16) of thé joint member 1 (2) and the left



10 portion 7a (8a) is inclined at 45 degrees with respect to the
direction of axis of the joint. Each of the abutting end faces

i ncl udes an i nner flat face 15 (16) and an outer flat face 17 (18) at
the 5 respective inner and outer sides of the seal projection 7 (8).
The inner flat face 15 (16) is positioned axially closer to the gasket
3 than the outer flat face 17 (18). The overtightening
preventing ridges 9, 10 project 10 rightward and | eftward beyond the
projections 7, 8, respectively, and ardladapted to press the retainer 5
on opposite sides thereof when the nut 4 is to be tightened up nore
than is properl yrighsseenddfeseoof1thgr gasket 3, pRE 3BaPYSLE) SLELREARCE, 8
of the joint nmenbers 1, 2 from 15 damage before assenbling, obviating the

serious i nGRugreatev ibaot tbewciearvascee@loaxintssbatwegn the
properties. FIG 3 shows the pipe joint as tightened manual |y by
the nut 4. As tbateawt flaits facghtlgn¢dp)t bé tker goiny vemb2® led@h ehdt he
seal projections 7, 8 first conmes into contact with the end face of
the gasket 3 oppasecdeft (rifhtot endsfabkusfr shedgaskehe3dr adhege As Bhi s
tinme, an I nner clearance Gl is present between the inner flat

face 15 (16) 50f skhe1i grBhtBRTBEEatands 8BUbkERebAl the overtightening
preventing annular ridge 9 (10) and the retainer 5.
Thus, Gl < G2 < G3. As the nut 4 is further tightened
as by a wrench from the manually tightened state, the
gasket 3 deforms, reducing the inner clearance Gl to

10 zero. At this time, the outer clearance G2 is not zero.
When the joint has been tightened up properly, the outer
clearance G2 also diminishes to zero as shown in FIG. 4,
the inner flat face 15 (16) comes into intimate contact
with the inner peripheral portion of the left (right)

15 end face of the gasket 3, and the inner periphery‘ia
(2a) of the joint member 1 (2) becomes substantially
flush with the inner periphery 3a of the gasket 3.
Consequently, no liquid trapping cavity remains. Even
at this time, the clearance G3 between each annular

20 ridge 9 (10) and the retainer 5 has not reduced to zero.
When the nut 4 is further tightened, the clearance G3
between the ridge 9 (10) and the retainer 5 diminishes

to zero, creating greatly increased resistance to

tightening, whereby overtightening is prevented.



(right) end face of the gasket 3, and an outer clearance & greater
than the clearance 3 exists between the outer flat face 17 (18) of
the joint nenber 1 (2) and the left (right) end face of the gasket 3.
There is-a 5 still greater clearance G3 between the overtightening
preventing annular ridge 9 (10) and the retainer 5. Thus, d < & < &.
As the nut 4 is further tightened as by a wench fromthe manual |y
tightened state, the gasket 3 deforns, reducing the inner clearance Gl
to 10 zero. At this tinme, the outer clealR@nce & is not zero. Wien the
joint has been tightened up properly, the outer cl earance & al so

di mi ni shes to zer oWi&hs#benpipeFrjeing descriped;, nkbe gpgskefaceand Eh§)
conmes into intimte contact with the inner peripheral portion of the
left (right) $&adnpricdestdonsh@, glskee g0 dimensdongdepspépi phdmjinate
(2a) of the joint nenber 1 (2) becomes substantially flush with the
i nner peri pher ¢thaaclearancess Gdt, 82 betwe€ontbeugasket Boandqthe seadpi ng
cavity remai ns. Even at this tine, the clearance G3 between each
annul ar 20 ri ¢ggejectidnsam] Bheheat dheetifhitaningt tordueedenchesr the
When the nut 4 is further tightened, the clearance G3
5 proper value. For example, the seal projections 7, 8
have a height of 0.1 mm from the respective inner flat
faces 15, 16, and the circular arc is 0.5 mm in radius.
The outer flat faces 17, 18 are recessed from the
respective inner flat faces 15, 16 by 0.02 mm. When the
10 nut 4 has been rotated by hand, the distance between the
retainer 5 and the overtightening preventing ridges 9,
10 is 0.17 mm. The inner flat faces 15, 16 contact the
gasket 3 when the nut 4, as manually rotated, is further
rotated through 56.7 degrees, and the outer flat faces
15 17, 18 contact the gasket when the nut 4 is rotated
through 68 degrees from the manually rotated position.
The distance between the joint members 1, 2 as
positioned by manual tightening decreases by 0.317 mm
when the nut has been tightened through exactly 90
20 degrees eventually, causing the inner flat faces 15, 16
and the outer flat faces 17, 18 to bite into the gasket
3 by 0.06 mm and 0.04 mm, respectively. When the nut is

further rotated through 5.7 degrees for tightening, the

ridges 9, 10 come into contact with the retainer 5,



bet ween t he ridge 9 (10) and the retainer 5 dimnishes to zero,

creating greatly increased resistance to ti ghteni ng, whereby
overtightening is prevented. 12
Wth the:pipe joint described, the gasket 3 and the seal projections 7,
8 are so dinensioned as to elimnate t he cl earances Gl, &2 between the
gasket 3 and the seal projections 7, 8 when the tightening torque
reaches the 5 proper value. For exanple the seal projections 7, 8

have a height of 0.1 nmfromthe respectlﬁé |nner flat faces 15, 16,

and the circular arc is 0.5 mmin radi us. outer flat faces 17, 18
are recessed fwherekhy overtighiering ?ﬁnEFeFFHPeFace? esdiggFapeey. 02 mm

When the 10 nut 4 has been rotated by hand, the di stance between the
retai ner 5 andbefteeenethiegresailngrpScaad: the PYegsightening) preyentingnm
The inner flat faces 15, 16 contact the gasket 3 when the nut 4, as
manual | y rot at eddges fByr f@ewhen thet ausd 4t Rsotidghsenedybyr 8asd Ay Pee
outer flat faces 15 17, 18 contact the gasket when the nut 4 is rotated
t hrough 68 degismad leromhane Ondfuailn, y foot ekedppesi 0i.88. mm. The di st ance
between the joint nenbers 1, 2 as posi ti oned by manual tightening
decreases by 0. 317yi%h the pipe joint of the invention, the frictional
force against the axial movement of the gasket 3
relative to the first and second joint members 1, 2 is
approximately equivalent to the corresponding force to
be involved in the case where each seal projection has
10 in section a circular-arc contour including no straight
portion, so that the joint is free of the problem that
the gasket 3 is difficult to separate from the joint
members 1, 2 for disassembling.
FIG. 5 shows the relationship between the angle of
15 rotation of the nut 4 plotted as ordinate and the
tightening torgue as abscissa, as established for the
pipe joint of the invention. The drawing reveals that
the slope alters when the angle of rotation of the nut 4
is about 70 degrees. Stated more specifically, the
20 increase of the tightening torque relative to the angle
of rotation of the nut 4 is small and the graph is
conseguently steep until the outer flat faces 17, 18

contact the gasket 3. After the contact of the outer

flat faces 17, 18 with the gasket 3, however, the area



when the nut has been tightened through exactly 90 20 degrees eventually,
causing the inner flat faces 15, 16 and the outer flat faces 17, 18 to
bite into the gasket 3 by 0.06 nmand 0.04 mm respectively. Wen the
nut is - further rotated through 5.7 degrees for tightening, the

ridges 9, .10 cone into contact wth the retainer 5,

13 wher eby overtightening is precluded. The distance bet ween the
retainer 5 and the overti ghtening preventugﬁ ridges 9, 10 when the nut
4 is tightened by hand may be smal | er an 0.17 mm for exanple, 0.15
mm 5 Wth the pipe joint of the invention, the frictional force
agai nst the axi ‘?ﬁﬂfé%ie‘hto%feq% ipintemember 1 {12) with fFhe,gaskek 3nq
second joint nmenbers 1, 2 is appr oxi mat el y equi val ent to the
correspondi ng figt @rea¥r, remdting|ife@ igredie ingreaffedd® & seal
projection has 10 in section a circular-arc contour including no straight
portion, so thaiighterqigigttomde aelativiee tor dheemngds of ratatipsigh 3 s

difficult to separate fromthe joint menbers 1, 2 for disassenbling.
FIG 5 shows tHhe elwtt i4red pdmindangliyhaskigige tife sl®peptaft ithe @raghe nut
4 plotted as ordinate and the ti ghtening torque as abscissa, as

est abl i shed 5 oragpmach the horizontal, hence an apparent alteration in

the slope when the angle of rotation of the nut 4 is
about 70 degrees. When the seal projection has in
section a circular-arc contour including no straight
portion, the slope remains unaltered at an angle of

10 rotation of the nut of about 70 degrees although not
illustrated.

Table 1 shows the foregoing features of the

invention as summarized. The table reveals that the
present invention has overcome all the problems

15 conventionally encountered.



pfpe foint of the invention. The draw ng reveal s that the slope alters

when the angle of rotation of the nut 4 is about 70 degrees. Stated
nore specifically, the 20 increase of the tightening torque relative to
t he angl e of rotation of the nut 4 is small and the graph is
consequently steep until the outer flat faces 17, 18 contact the
gasket 3. After the contact of the outer flat faces 17, 18 with the
gasket 3, however, the area 14
of contact of each joint nenber 1 (2) with tE? gasket 3 is great,
resulting in a great increase in the tightening torque relative to the
angl e of rotation of the nut 4 and accordi ngly naking the sl ope of the
gr aph 5 approach the horizontal, hence an apparent alteration in t he
sl ope when the angle of r¢tatios of the nut 4 is about 70 degrees. \Wen
the seal projection hasAdt Bection a circular-arc contour including no
strai ght portion, tige sl ope®remai ns unal tered atgan angle of 10
rotation of the nut o gut 708degrees although noty i i ustrated.
Table 1 shows the foregd ng features ofe t he i nvehiti on & summari zed.
. c O —
The tabl e reveal s thap, tihe " o . = o £
g O G = g 23
0o « — o]
O - 3
0
8]
-
3
Aol YT E
+
.. g3 o —
% O o o @ 3
o § B 2 o 9 n
. © 0 o o = o *H
20 —~ o z ~ e
E O = < -t
o u O o (=]
O~ oo M
“ %X 0
0O © O
i
]
3
o +J
17 - <
cq' +'g
. e}
.30 33 Q £
L H © ® Q - 4
e R =3 °] o 5
s, 53 & % 3 ¢
20 - & 0 < ]
= 0 =B
8 U N
A £ 0
QO -~
o
A P G u
5 . 03 £
o g R : a o
- ad o QO g O G Q
o % £ 0 & o E
o0& %% Tl
a o ° 4 T 9 o a
B » 28 5& e~ m
T 0 - o~ ™ e
] - 0 0 - o A >
Q. 5 0 d O 0 ¥ 0
£ TS PE . §8
@ 1% 04 MO0 & W



pfesenf i nvention has_overcone all the problens 15 conventionally

encount er ed. [err]

““lﬂmm 1. A pipe joint conprising a pair of
tubular” l“““] rs 1, 2, an annul ar gasket 3 interposed between
abut ting*end flacds &f the JOInt menbers 1, 2 and 5 threaded neans for
joining the joint nenbers 1, 2, the abuttlng end faces of the joint

menbers 1, 2 being
16

What is claimed is:

l. A pipe joint comprising a pair of tubular joint
members 1, 2, an annular gaskét 3 interposed between
abutting end faces of the joint members 1, 2 and

5 threaded means for joining the joint members 1, 2, the
abutting end faces of the joint members 1, 2 being
formed with annular seal projections 7, 8 respectively,
so that when the threaded means is completely tightened
up, recesses corresponding to the respective seal

10 projections 7, 8 are created in end faces of the gasket
3, with respective inner peripheries la, 2a of the
abutting end faces of the joint members 1, 2 becoming
approximately flush with an inner periphery 3a of the
gasket 3, the pipe joint being characterized in that

15 each of the seal projections 7, 8 is positioned rédially
outward of the inner periphery la, 2a of the abutting
end face of the joint member 7, 8 and has in section a
contour which comprises a circular-arc portion 7b, 8b
extending radially outward from the abutting end face,

20 and a straight portion 7a, 8a extending from the
circular-arc portion 7b, 8b, the circular-arc portion
7b, 8b having a center positioned radially inward of the
péint of intersection of the circular-arc portion 7b, Bb

and the straight portion 7a, 8a, the straight portion



formed with annul ar seal projections 7, 8 respectively, so that when

the threaded means is conpletely tightened up, recesses correspondi ng
to the r td : projections 7, 8 are created in end faces of the
gasket Elmgmnmilmﬂn”!ﬂe tive inner peripheries la, 2a of the

abutting endcfacesnorst joint nmenmbers 1, 2 becom ng appr oxi mat el y
flush with an inner periphery 3a of the gasket 3, the pipe joint being
characterized in that 15 each of the seal projections 7, 8 is positioned
radi al ly outward of the inner periphedy |a, 2a of the abutting end
face of the joint nenber 7, 8 and has in section a cont our which

conprises a ci 7aul 88 Pedngodnicdined agh30 toeblefeigreasadiihh wesPefdrd from

the abutting end face, 20 and a straight portion 7a, 8a extending fromthe

circul ar-arc ptet the Airegionhefciaxdsl af- he dodmiton 7b, 8b having a
center positioned radially inward of the ~ point of intersection of the
circular-arc portion 7b, 8b and the straight portion 7a, 8a, the
strai ght portion 17 7a, 8a being

inclined at 30 to 60 degrees with respect to the direction of axis of the
joint. '



