JME070391 .. - 1.- JONNGPIPES This inventi @abeCnBs| B
met hod and neans’'for joining piping components, which is suitabl'e for
joiningsfwo thin-wall stainless steel pipes and for joining a netallic pipe
and a né%@llicbﬁgdybé§¥uﬂ ikng, and to results of the nmethod. A known nethod
for jointng piping conponents such as netallic pipes, pipe couplings, etc
Is to thread end portions of the piping materials and screw one piping
conponent into the other. However, such nmethod has not: al ways been

satisfactory with respect to workabj|.it pressure resistance,
airtightness, etc. The present apphﬂEﬁEﬁﬂhéggﬁﬁkviously proposed j oi ni ng
i nvolving formng a dianetrically enlarged end portion of one piping
conponent, specifically a tapered portion, into which an annul ar gasket
havi ng a wedge-shaped cross- section is |ocated and an end portion of the

ot her pi pi ng nat eri alThis idrs@miteichn fudlaches] toy aamethedt isgmd cleamsefour e at

t he periphery hi Fol§ 1 ' of, ' trd calsl | ar ged
portion, see %&%@?ﬁéﬁ’oﬁ%@%@@ﬂ%ﬁ%q éLasE Fglr%cgﬁo 3(5;"?%3/Jfé'§§‘%£l pi ng
conponent s j oite thintwal vftaiggass istaaly pdpgsnlaass foredloipings acach
having an out efetHiamR igd =5 4 WB@NA & Wide dHPINSS @hgl+y MM with an

et hyl ene propyl ene rubber as th nul ar gasket, 2 exhibited a pressure
resi stance of rﬁﬁiﬁtt%@{gtfqecrﬂ%ﬁl? pul | -out resistance of about 100 kgf.

It is desirable to join piping conponents with superior airtightness,
pressure resistance gnqg pull QU JLYGH %1y D:¥ng components such
~ as metallic pipes, pipe couplings, etc is to thread end
portions of the piping materials and screw oﬁe'piping
component intg the other. However, such method has not
. always been satisfactory with respect to workability,
pressure resistance, airtightness, etc. The present
applicant has previously prbposed joining involving
forming a diametrically enlarged end portion of one
piping component, specifically a tapered portion, into
which an ahnular gasket héving'a wedge-shaped cross-
section is located and an end portion of the other
piping méterial‘is'inserted, followed by application of
pressure at the periphery to achieve plastic-deformation
U of the diametrically enlarged portion, see Japanése
Provisional Patent Publication No 130729/1982.

Pibing components joined in that way,
specifically stainless steel pipes each having an outer
diameter of 22.2 mm and a wall thickness of 1.0 mm, with
-an ethylene propylene rubber as the annular gasket,

2 and

exhibited a pressure resistance of about 30 kgf/cm
a pull-out resistance of about 100 kgf. It is .desirable
to join piping components with superior airtightness,

pressure resistance and pull-out resistance, and an



JMe070391 . - 2 - object .of this invention to provide for
doi ng so. According to this invention, there is provided a nethod of

j oi ni ng pi ping conponents which conprises, formng at an end portion Qf one
pi pi ng conponent to be joined a socket having a tapered portion that g

di anetrical | l.arges gradual ly towards the pipe end, and a maxi mund
dianeterSgSP%P§%lextending fron1tﬁe§?5pered portion further towards the
pi pe end; fitting in the socket an annul ar gasket having a wedge- shaped
section to extend along the internal peripheral surface of said tapered
portion and be in intimate contact therewith; fitting in the maxi num

di anet er opdecitopfa this dgventdencite RreMgdenéorndeindl speri pheral surface
of the maxi mum di aneter portion and about the face of the annul ar gasket
nearest the pipe end with which face the Cr to be in i.ntimate

) e i IS, .
Contact, the C PRGTIRS GO Biis: I0TRRGRAR- | ERERPoAT PEOVEALS: Aal
peripher alethivdl adte jodnient g%ginginemdeénasdwhhethb?pgiéashherlhavin a
cross-section w th a_carnered.edge ong its.Lnter eri pheral surface
oor oot - ERERARM ik Sro el oBEsToH 5%, A8, hoehP | EPRgenBEY BRCKE | b4
ext er nal jpdmegher slocket! davingamesapeiredpppetéad, thath of which cornered
edges NafuBheAGBINN el ARO0GEacA L kBRaRHSCRACPRI bEOBART {he of fer
pi pi ng conponent thereto; n en holdi ng the 'pi pi ng -conponénts by means
of a pai PNEf ac @RI CHRpRerer PeTERpDsestenAingl fEPANEPRy surfaces
oper at i ve a8y iged-tilte jrRvnelroseialrase@8B phiper eabongslikeiay s of " the

pLpes Ton PLESUOKY o rlilla19 g2 2IRE"RAY I 0o 1,085 -P! ast! ¢ deformatign .
shaped section to extend along the internal peripheral
surface of said tapered portion and:be in'intimate '
contact therewith; fitting in the maximum diaméter
portion a C~ring to extend along the intérnal peripheral
surface of the maximﬁm diameter portidn_and about the
face of the annular gasket neafest'the_pipe end with _
which face the C-ring is to be in'intimate.contact, the
C~ring having a shafp annular rim alohg its internal
peripherai surface nearest thé.pipe endﬁ and the.c-ring'
further having a cross-section with a cornered edge
along its internal_peripheral su:féce nearest the
annular gasket side and another c¢rneréd édge along its
external peripheral surface nearest the pipe end, each
of which cornered edges has an'acﬁte included angle;
inserting an end portion of the other piping’ component
thereto; and then holding the pipihg ¢ompohents.by
means of a pair of clamping jaws having opposed'cbnical
clamping surfaces operative by moving the jaws closer to
each other élohg the axis df the pipes for préséurising
the piping components to effect plastic deformation of
the méximum diameter portion into a tépef through the
position of the C-ring which is thereby pressed
deformingly into the one piping component.



t he maxi num di ameter portian into a taper through the position of the
C-ring which is thereby pressed deform ngly into the one piping conponent.
JMe070391 - 3 - Specific inplementation for this invention
will be\déscrlbed by way . of exanple with reference to the acconpanying
drawi ngs, 'in vWMeE H03éﬂ 1 to 3 each shdw-a fragmental sectional view for
joi-ning by a nethod enbodylng this invention; Fig. 4 shows a plan view of a
Cring; Fig. 5 shows a fragnental sectional viem/illustrating a state where
a CGring is inpressed agai nst the external peripheral surface of an end
portion of a piping speptfieat imphdmEhgatboshovs anigagm@:haioﬁeﬁiimnal Vi ew

iIIustrating ol th mhere a back ;4P Il used 1, an
end portion o oﬁ%g%??bgﬁ %g Baplﬁg n%htslggan%fir?nc%eg?o#ﬂ%d has a
socket first ﬁcﬁnsnaaylagddanwnngsalLy whhahged portion 3 having a dianeter
slightly enlarged such that the other piping conponent 2 may be inserted

thereto, followed by a tapered portion 4 gradually enlarging diametrically
fromthe portion 3 t 5hePdslt k8 gi packnahande af ragneRtRdi Seetéenpbrtion 5

extendi ng frogikherbapgbedipgr byoa rﬁeaﬁbal éﬁboa\yiﬁgtﬁelal Pevéxtsonihe
tapered portion 4 pr feragl Bforms a [err :ﬁQOUt 10 to 30 with

the center axis of tHhe9pi Oﬂﬁnﬁoﬂgﬂ? %1eﬁs°§h wﬁf¥ 9he section of Fig.

1 taken in a plane i Fdgudbnghbthe axfEsaghental sectional view
illustrating a state where a C-ring is impressed against
" thg external peripheral surface of an end portion of a
piping component; and
Fig. 6 shows a fragmental sectional view
illdstxating a joining method where a back-up ring is
used.

In Fig. 1, an end portion of one (1) of two
piping components 1 and 2 to be joined, has a sockét
first formed as a diametrically enlarged portion 3 |
having a diameter slightly. enlarged such that the other
piping component 2 may be inserted thereto, followed by
a tapered portion 4 gradually enlarging diametrically |

: from the portlon 3 towards the pipe end and a max1mum
\ diameter portion 5 extending from the tapered portlon 4
parallel with the pipe axis. The tapered portion 4

1 of about 10 to 30° with the

center axis of the piping component 1, as shown in the

preferably forms an angle €

section of Fig. 1 taken in-a plane including the axis of
said piping component 1. '

Next, an annular gasket 7 having a wedge-shaped
section to make intimate contact with the internal
peripheral surface of the tapered portion 4, and oné or
more C-rings 8 to make intimate contact with the



sai d piping conponent 1. Next, an annular gasket 7 having a wedge-shaped
section to make intimate contact with the internal peripheral surface of
the tapered portion 4, and one or nore C-rings 8 to-nmake intimate contact
with the JMe070391 -4- internal peripheral surfacé pf

t he naxhyqﬁgy ter portion 5 and with the end face of the annul ar gasket
7 cl osest t% §ﬁgﬁpipe end, and then™wi'th the end portion 6 of the other
piping material 2, are inserted into the socket. The C-ring 8 can be forned -
by stanping a steel plate such that the stanped ring has a generally planar
C-shape, as shown in Fig. 4, but with a sharp rim8a at. its side to be.

cl osest tigternadi perdphennd AwHPashefeihe aaximpm, diapeteghery to be

| pr essehAGAIStS iRy Qxltd] e REId FRIAlo£S Wheaaanaf althgagrdtportion 6 of

t he ot her pi ping conponent 2. |rg¥ cated in.Fig. 5, the secti-qgnal

cont i gur SARETH 180 TP HIREy Wdfrad vidhedle 85Gr BPFEIOR bng ¢ he

i nt er nal geriiEhermers pifpiosy afatidreal 12y Greednesirtiele ianoulkche gasket side
with an cqﬁgﬂgngle [err] forned between the internal peripheral surface of

the ring going fromthe cornered edge 8b and the external peripheral
surface of the end portion 6 of the piping conponent 2. The angle [err] may

be about 5 to | efd cHRIPERlsh Y Horrbed B 2i8p2Age B5Rlang the

external peripheral surface of the ring 8 néarest thé _pipe_end may al so
make an AR Sie tThekthe Heammss sdsoMaso R §e5eTRld YoRd 35R5 ng

C-shape, as shown in Fig. 4, but with a sharp rim 8a at

its side to be closest to the pipe end and-along the | \_)
entire internal periphery fo be impressed against the

external peripheral surface of the end portion 6 of the

other piping component 2. As indicated in Fig. 5, the

sectional configuration of said C-ring 8 has a cornered

edge 8b formed along the internal peripheral surface of

the ring 8 nearest the annular gasket side with an acute

angle ez_formed betwgeh the internal peripheral surface

.0f the ring 8 going from the cornered edge 8b and the

external peripheral surface of the end portion 6 of the

piping cqmponenf 2. The angle 62 may be about 5 to 15°,

preferably 10°. A cornered edge 8c along the external

peripheral surface of the ring 8 nearest the pipe end

may also make an acute angle. ' s

Next, the tapered portion 4 bf the one piping
component 1 is held by a first clamping jaw 9 having a
tapered clamping surface 9a, as shown in Fig. 2, and the
other piping component 2 is held by a second clamping
jaw 10 having a tapered clamping surface 10a which
opposes that of said first clamping jaw 9. The jaws 9
and 10 are moved towards each other along the axis of
the piping components 1 and 2 to effect plastic
deformation of the maximum diameter portion 5 of the



component 1 is held by a first clanping jaw 9 having a tapered clanping
surface 9a, as shown in Fig. 2, and ‘the other piping conponent 2 is held by
a second cl anping jaw 10 haV|ng a tapered clanmping surface 10a which
opposes»khat of said first clanping jaw 9. The jaws 9 and 10 are noved

t owar ds each mdoero3ong t he axis of the pi ping conponents 1 and 2 to
effect plastic deformation of the maxinum dianmeter portion 5 of the -
JMe070391 - 5 - socket such that it is dianmetrically
reduced al ong the piping conponent 2 by the clanping surface 10a of the

second cl a”p' anns";{%& OcrI Qé ManeRaEd o &Ied%%ﬁﬁs a%%?lg:ﬂ 2 Fig. 3.

As a result, |s pressuri zed stron mn jaws 9
and 10 to be Rs@mgemqnw I%/ e tihee e ismp iing @tuﬁeﬂacﬁeﬂioph@rfalﬂﬁurface of

the socket angddif @l iﬁa{gu%m AERR Dl AR tler! %p@&@dp?bts Qi Of the

ot her pi pi ng conponent e 1o wedging action. Wth the plastic
deformati on &% Whaxdithfh&ti aret er portion 5 of the socket, the Gring 8
conmes to have a reduced |nternal di anet er conpared with its original size.

The rim8a and al so th G N red dge 8b .w ressed against’

external peripheral %faceesuo t ﬁ%legr?cﬁ’ ﬁ&ratr @r? E‘e&?et ﬁéq g’f“ﬁg ﬁllﬁe
conmponent 2, sa:mmier dor rtdvee dEwsd g@wde nidnd B itepbes sompagsisest t he

i nternal per Iangﬁral Bk Yhd NG BHAT el PRen Bl B dheShOWN N

Fig. 5. Inthis cess, since the corner Crin
socket and the external perlpheral surface of the en

S portion 6 of the other piping component 2, due to ‘
wedging action. '

~With the plastic deformation of the maximum

diameter portion 5 of the socket, the C-ring 8 comes to
have a reduced internal dlameter compared with its
orlglnal size. The rim 8a and also the cornered edge 8b
will be impressed against the external peripheral
surface of the end portion 6 of the other piping
component 2, and the cornered edge 8c will be impressed
against the internal peripheral surface of the maximum
diameter portion 5, as éhown in Fig; 5. In this -
process, since the cornered edge 8b of the C-ring 8 is

4 impressed against the external peripheral surface of thé
end portion 6 of the piping component 2, the principle
of leverage causes the rim 8a to act as a supporting
point and the cornered edge 8c acts as a point of -
épplication{ and the C-ring thus never slips along the
axis of the pipe even when the maximum diameter portion
5 is subject'to.plastid deformation.

Also, for the C-ring 8, the cornered edge 8b
formed along the internal perlpheral surface of the rlng
on the annular gasket side and the cornered edge 8c



| npressed agai nst the external peripheral surface of the end portion 6 of

t he pi ping conmponent 2, the principle of |everage causes the rim8a to act
as a supporting point and the cornered edge 8c acts -as a point of '
application,' and the Cring thus never slips along the axis of the pije
even when the nmaxi mum di aneter portion 5 is subject to plastic deforndtion.
Al so, fodMeY08%1ing 8, the cornere® edge 8b formed al ong the interna

peri pheral surface of the ring on the annul ar gasket side and the cornered
edge 8c JMe070391 - 6 - formed along the external

peri pheral surface on the pipe end side fornms an acute angle. Accordingly,
when a S&Tdiﬁ@sl doldﬂor@ttﬁe)-résﬁéxlsxlaexgb&el gheratlhsutdifaeet b@ntgxfe ‘Spti[@earrgw Pdi n
Fig. 5 pulld-aut resistance w r t fr ' or ner angl es 8b and 8c
being i n’&rn s SE eagéjlrr?‘ss[ at%eaceuﬁeerarréli%ﬁer?‘Sg%ﬂr&égbg&&f’agge%f % he end portion
6 of the sitxiveyg Fydilngpwn fesmeentl s? exed telde inntthendirpatiipmeofl tder f ace of
the maxi %&?rpi%or g 07 10N ee306k Bhee! RIRECIHRRIE sRpseduently, a
joint having extrenel hlgh alrtlﬁhtness, pressure resistance and pul |l -out
r esi st anG@ighiearnexs

_ espn$by angs §ict bedngn 1epgesseeno@dmsF st ai nl ess
o T O e e o o e d & Corin
ﬁavi ng %ené’%e(ﬁ/f?l(ﬁ“% §p ong e gﬁPdQFh?._'g‘S’%ﬁﬁPla?’f é’%ﬁé??’?é‘ ion, a ri mg
tip w dt Buffdee? Dimheandadmunmieseter geptioaf 50 o35 tine wickketthe angl e
[err] = g%sﬂéﬁ%fJ&f&J(Edkgédﬂégfﬂ§, a joint .having extremely
high airtightness, pressure resistance and pull-out o’
resistance can be achieved. '

As a result of an experiment uSiﬁg stainless
steel pipes each having an outer diameter of 22.2 mm and
a wall thickness of 1.0'mﬁ; an"ethylene propyléne rubber
as the annular gaskét, and a C-ring haVing a ring width
of 1.8 mm, a height of 2.65 mm in cross-section, a rim
tip width of 0.25 mm, and an impression depth of 0.35 mm
with the angle 62 = 10°, the thus joined piping
components could withstand an internal pressure of 50
kgf/cmz, and resist without release from each other a
pulling load of 1,109 kgf applied thereto. '

Possibility of the annular gasket 7 being caught
in the gap 8d of the C-ring 8 during the pressure
compression:prbcess can be obviated by ihterpoSing a
back-up ring 11 between the annular gasket'7 and the'C"
ring 8 as shown in Fig. 6, and also achieve further
improved airtightness and pressure resistance.

It should be noted that the back-up ring 11 may
be made of any material so 'lbng as it can be fitted in
intimate contact with the internal peripheral surface of



conponents could wthstand an internal.pressure of 50 2 [err] , and resist
wi t hout rel ease 'fromeach other a pulling |oad of 1,109 kgf applied
thereto” Possibility of the annul ar gasket 7 being caught in the gap 8d of
the Crjnrg 8 during the pressure conpression process can be obvi ated by

i nterpost'ng amMeacioiga ring 11 between it lye .annul ar gasket 7 and the Cring 8
as. shown in Fig. 6, and al so achieve further inproved airtightness and
pressure resistance. It shoul d. be noted that the back-up ring 11 may be
made of any material so long as it can be fitted in intinate contact with

t he internal i r surf ag f . t he
maxi mum di ane g “g%ﬁ“?lo“h 0 J@%ég&&rkﬁg’%@% ggr?kp?rte\%lr?t at-lhsé) z?naglm ar
gasket 7 fromzssent chgannuiathgagketof’ tiremCbeing gaughtddscrtnged, pi pi ng
conponents cap Ped Qe Widy gxcel l ent airtightness, pressure resistance
and pul |l -out Tresistance sinply by conpressing the end part of the socket of
t he pi pi ng conponent towards the axis of the pipe, particularly since the
C-ring has an annul 3d Yaskirsesed Jilgindy Eoapinentel tene beededdhed

ggﬁggggg%s VWW%ﬁP excellent éﬁftfﬁﬁ%&giég 5§;§§J¥%dfggﬂ§%a%k£9agkp'”9

pull-out resistance simply by compressing the end part
of the socket of the piping component towards the axis
of the pipe, particularly since the C-ring has an
\/ " annularly depressed rim and sharp cornered edges.



conpri ses, fornrng at an end portion of one piping conponent to be joined a
socket having a t aper edportion that dlanetrlcally enl arges gradually
towards the pipe end, and a naxi num di anet er__por t-i on extendi ng fromthe
tapered portion further towards -the pipe end;, fitting in the socket ang
annul ar gasket having a wedge- shaped sectron m ﬂl t he i nt & nal
peri pher% eQ743%e of said tapered portion a ﬂmm"l,ﬁ ul lﬂglm cont act : _
therewith; fitting in the maxi mum di aneter portibn 'a & ri*ng*to extend al ong
the internal peripheral surface of the maxi num di aneter portion and about
the face of the annul ar gasket nearest the pipe end with which face the
Cring i CHAIMS in intimte contact, the Cring havrng a sharp annular rim
along its internal peripheral . surface nearest the pipe end, and the Cring
further having a cross-section wi.th a cornered edge_along its internal

peri pher al- su¥ Mok Rfstoiniagmmining W%t&ewﬁ%&hanot her cornered
edge- al ongprigSigad ernal peripheral surface nearest t he pi pe end, each of
whi ch cornered e%ges has an_ acute |ncryded an i nserting an end portion
of the ot hé?PPTHRhF T I PIHIB & é’ﬁ’(?tpﬁ “HOF&F‘I?& Fi%i ng
conponentise bjpiresha céoczkeptamaxﬂfng:Iaamapu;qda\gmﬁwmgmmposed coni cal.
CLaMPI NG SHSESS PR AN dye TRUAARBINP J LA QBE ieeRely Of her 3l ong
the axis Of°th S|ng he pIping €O ents Yo effect

pl astic dwbrma:@nnwﬁ dmm m@m@eq@em (frxqufc@% t aper through

the tapered portion further towards the pipe end;

fitting in the socket an annular gasket having a \o
wedge-shaped section to extend along the internal
peripheral surface of said tapered portion and be in
intimate contact therewith; )

fitting in the maximum diameter portion a C-fing to
extend along the internal peripheral surface of the
maximum diameter portion and about the face of the
annular gasket nearest the pipe end with which face the
C-ring is to be in intimate contact, the C-ring having a
sharp annular rim along its internal peripheral surface
nearest the pipe end, and the C-ring further having a
cross-section with a cornered edge along its internal
peripheral surface nearest the annular gasket side and
andther cornered edge along its external peripheral
surface nearest the pipe end, each of which cornered
edges has an acute included. angle; '

inserting an end portion of the other piping component
thereto;

and then holding the piping components by means of a
pair of clamping jaws having'opposed conical clamﬁing
surfaces operative by moving the jaws closer to each
other along the axis of the pipes for pressurising the
piping components' to effect plastic deformation of the
maximum diameter portion into a taper through the



position of the Gring which is thereby pressed deformngly into the one
pi pi ng conponent. 2. A net hod accordi ng t o-Claim-1t—wherein a back up

ring is-further *i nterposed between the annul ar gasket 3.

A et hocL according to daim1 or Caim 2, wher H@Mﬂ ough the
p05|t| .of the ﬁ: %gg makes an angl e qs about ve to the
axis of the Q %é nponent concerned.” 4. A nethod according to any
precedi ng C|a|n1 wherein the cornered edge at the annul ar gasket side forns
an internal peripheral surface of the Cring that makes an angle of [err]

to [err] with the external peripheral surface of the other piping
conponent . 5positign nef Heke decoiny n@i@haiﬁ' wm Rresisgdn wherein one of

the cl anpi nggdAYEnNAS1Y t Bn @i orsd!r f5§h§ lo that of the taper.
6. A method of joining a pair of plpe 1engths substantially as
described herein with reference to the acconpanying draw ngs. 7. A pi pe

joint made by.a mthq&bmrﬁwdm@% rersadi ng wHeddiin & back-Aypi pe

j oi nt made substanti descri bed. herein with reference tq the
acconpanylngrﬁ?%m}%gg %her interposed between the annular gaéﬂ

and the C-ring.

3. A method according to Claim 1 or Claim 2, wherein
_ the taper through the position of the C-ring makes an
W angle of about 10 to 30° relative to the axis of the
piping component concerned. )

4, A method according to any preceding Claim,
wherein the corhered edge at the annular gasket side
forms an internal peripheral surface of the C-ring that
makes an angle of 5° to 15° with the external peripheral
surface of the other piping component. |

5. A method according to any preceding Claim,
wherein one of the clamping jaws has its conical surface
correspond to that of the taper.

~ .

substantially as described herein with reference to the

A method of joining a pair of pipe lengths
accompanying drawings.

7. A pipe joint made by a method according to any -
preceding claim.

8. A pipe joint made substantially as described
herein with reference to the accompanying drawings.




