Description Title of Invention EXPANSI ON FLEXI BLE JO NT Techni cal

Fi el d [0001] This invention relates to an expansion flexible
joint, and particularly to a technique of connecting a pipe to be
connected such a water pipe in an expansion flexible manner, so that
even if fluctuations of a burying ground occur due to an earthquake
or the like, a load in a bending direction is not applied to a buried
pi pi ng, thereby preventing the buyyi No] or the Iike from bei ng
darmaged. Background Art lﬁéé%}l%ta%n

Title of Invention

EXPANSION FLEXIBLE JOINT

Technical Field
[CC01]

This invention relates to an expansion flexible joint,
and particularly to a technique of connecting a pipe to be
connected such a water pipe in an expansion flexible manner,
so that even if fluctuations of a burying ground occur due to
an earthquake or the like, a load in a bending direction is not
applied to a buried piping, thereby preventing the buried pipe

or the like from being damaged.

Background Art
[0002]

Conventionally, as this type of joint, there has been
known a joint disclosed in Patent Literature 1. As is clear
from claim 1 of the scope of claims and description of Fig. 1,
in an expansion flexible joint including paired cases
connectable to respective opposed end portions of pipe bodies,
each of the cases having a partially spherical inner
circumferential surface, pailred spherical rings that are fitted
in the respective cases while holing water-tightness and are
slidable while contacting inner surfaces of the cases, pressing

rings secured to terminal opening portions of the respective



[ 0002] Conventionally, as this type of joint, there has been
known a joint disclosed in Patent Literature 1. As is clear from
claim1l of the scope of clains and description of Fig. 1, in an
expansion flexible joint including paired cases connectable to
respective opposed end portions of pipe bodies, each of the cases
having a partially spherical inner circunferential surface, paired
spheri cale fddi9g ot Bgt térﬁefmé&ﬁhé %L?ﬁg r SSREL I Ve AR IMY |8 1ldg
wat er-ti ghtness and are slidable Il e contacting I nner surfaces of
the casegr PhESSE Gt NES ssaed 1t @1hekm Hak @@%&wgn@ongﬁp@rt%a{ itshe
respective cases so as to be novabl e along outer circunference

surf aces faft tihe inegpeet ithe SPherieall Hings, wanideaheawphigng pi pe that
is fitted in both the spherical rings while holding water-tightness,
and i s relaatdrvelighsniedall @ndn ia piglatdxied ydisldelabdr dcr @S pidper @giign
bet ween stoppers provided in an internmedi ate portion and in both end
porti ons ddfreart igunt ercroissc enfrememn dle tsuereina et cgfperise porowdldieng ipi pe,

| ocki ng proj ected portions on which term nal opening surfaces of the
pr essi ng imtegsesiid teh @ ogttdmpe @nidn imh ot @nve dicattd oper viforn wuitlee
coupling pipe can abut are provided in opening end portions opposed
to each @twmfﬁr%l@ésﬁ%gi%@m@ FedPlingagslrg.0608king projected
According to the above-described joint, .as sho in Fig. 2 of Patent
Li t er at uP&TL 1 ARTer a 15219 LSRG pOpE SO SLTdarecOdd thE Pressing

respective cases js.displaced vertically, and.the coupl.ing.pi

ittod | HrHE POShECE TE DEGr I Cal M g 2HEgE St o2 HrePfy “Efe
term nal is face of e _pressi i abut s . t I
e (AT, SUELAER, e eSS JAT G, ALS B EH Lok .
spheri cal Qg WY CR A RIS 1N HRY €SSIRQ /1120 < 1iRe 1ceyplisng

pi pe froﬁ¥;eing strongly presséd to nake%%%hfactéﬁﬁkthﬁgach o#ﬁ%r.
Accordi nglowoztthe flexibility of the coupling pipe is not inpaired, so
that possibility of damagi ng the function as an expansi bl e joint,

whi ch has convaatbedahlbytdeeir abprebhesrreaadbec ot yed skblati®mrilg.st

Patent Literature
2 of Patent Literature 1, when any one of the pipe bodies

connected to the respective cases is displaced vertically, and
the coupling pipe fitted in the respective spherical rings
swings at a maximum, the terminal opening surface of the
pressing ring abuts on the locking projected portion provided
in the opening end portion of the spherical ring, which prevents
the pressing ring and the coupling pipe from being strongly
pressed to make contacts with each other. Accordingly, the
flexibility of the coupling pipe is not impaired, so that
possibility of damaging the function as an expansible joint,

which has conventionally been a problem, can be solved.
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[ 0004] Patent Literature 1: Japanese Patent Application
Lai d- Open No. 10-274371 Sunmary of Invention [0005] In the
above- descri bed conventional joint, when the coupling pipe is
connected, it is necessary that after inserting one of the end
portions of the coupling pipe into the spherical ring, a stopper ring
is fitted in an annul ar depressed groove fornmed in the end portion to
be conbi ne@dpand fixed by bolts. However, fixing work of this stopper
ring is performed inside the spherical ring, which nakes workability

poor. Additionakk¥ntwhikerhitguedigootpeheper bheBstsngplasathenst opper
ring, the bolts and the like are subjected to coating treatnment after
t he fixi ngivweCkenaNgap l1or-2t7Hg 71 ke i s caused between the stopper ring
and the annul ar depressed groove or between the stopper ring and the
bolts, depending on nechanical tolerance, so that there is a
possibility that water or the |ike enters the gap, thereby causing
rust. Mbeovery siftndevendicooupl i ng pi pe inserted between the paired
spherical rings is a single pipe, and a product length and a flexible
amount | dP§éPy depend on a length of the coupling pipe, there is a
limt to correspond to change in the length and the ampunt, and the
cor r espondence s tApf fPEYPT depepappd conventional joint, when the

coupling pipe is connected, it is necessary that after inserting
one of the end portions of the coupling pipe into the spherical
ring, a stopper ring is fitted in an annular depressed groove
formed in the end portion to be combined and fixed by bolts.
However, fixing work of this stopper ring is performed inside
the spherical ring, which makes workability poor.
Additionally, while liquid contact portions such as the stopper
ring, the bolts and the like are subjected to coating treatment
after the fixing work, a gap or the like is caused between the
stopper ring and the annular depressed groove or between the
stopper ring and the bolts, depending on mechanical tolerance,
so that there is a possibility that water or the like enters
the gap, thereby causing rust. Moreover, since the coupling
pipe inserted between the paired spherical rings is a single
pipe, and a product length and a flexible amount largely depend
on a length of the coupling pipe, there is a 1limit to correspond
to change in the length and the amount, and the correspondence
is difficult.

[0006]

This invention solves the problems that the conventiocnal



This invention solves the problens that the conventional joint has,
and an object thereof is to provide an expansion flexible joint that
can elimnate conventional fixing work of a stopper ring poor in

wor kability, and restrain a gap fromoccurring to thereby elinmnate
rusting, and enabl es secure coating treatnent and easy correspondence
to a product length and a flexible anbunt. Sol ution to Probl em [0007]

I'n order 5,,Qn30hye t hejahoyerdeser ikhed Rrohlsems aeeRfidingnt @ XA sion
i nvention described in claiml, an expansion flexible joint includes

a coupl i FgcRiipachaving endf edat enmmied deenghbendibHbNi NOx SPHEFd a0 £
body that is fitted on one end portion of this coupling pipe so as to
be rel at avelyppleirdaing pooad pnp&caxiapidiitegct iaow Weislteahel di R@p from
wat er-tightness and has a partially spherical outer circunferential
surf ace, cacoasénphdab ithetrebyalklly nfinEtted roms ttinigs tudniengbdplse siecalre
body in sliding contact in an inner circunferential surface formng

t he sanecsphiénigcakestmenteand adry GWrae spioncigmcer ent & graindtadengfth
this turning spherical body while holding water-tightness, a slip-off
st opper Bitegr &Ly ipd6viedOdNtn a one-end outer circunferenti al
surface of the coupling pipe, a nmale screw having a di aneter
sufficient to go through the turning spherical body provided in an

other-eng u%gr circ nfgrential surface, and a detachable flange with
a stoppe OBP P&e&ob$r§ "&W ng the male screw into a femal e screw

provided[b%oqq inner circunferential surface of the flange.

In order to solve the above-described problem, according
to the invention described in claim 1, an expansion flexible
joint includes a coupling pipe having a predetermined length,
a turning spherical body that is fitted on one end portion of
this coupling pipe so as to be relatively slidable in a pipe
axis direction while holding water-tightness and has a
partially spherical outer circumferential surface, a case that
is turnably fitted on this turning spherical body in sliding
contact in an inner circumferential surface forming the same
spherical surface as the outer circumferential surface of this
turning spherical body while holding water-tightness, a
slip-off stopper integrzlly provided in a one-end ocuter
circumferential surface of the coupling pipe, a male screw
having a diameter sufficient to go through the turning spherical
body provided in an other-end outer circumferential surface,
and a detachable flange with a stopper provided by screwing the
male screw into a female screw provided in an inner

circumferential surface of the flange.



[ 0008] . According to the invention described in claim?2, an
expansion flexible joint includes a coupling pipe having a
predeterm ned | ength, paired turning spherical bodies that are fitted
on both end portions of this coupling pipe so as to be relatively
slidable in a pipe axis direction while holding water-tightness and
each have a partially spherical outer circunferential surface, paired
cases thafgoarg each turnably fitted on this turning spherical body in
sliding contact in an inner circunferential surface form ng the sane

spherical surfaeeoaaihBeteutBe ehkedpfenentkakipunf agecobigach eh
t hese turning spherical bodies while holding water-tightness, a

sl i p-of f esbappéon dlegialky jpiovi dedlunled aneocapdiaut @ipe having a

circunferential surface of the coupling pipe on the side of each of

t he turnpmgdspkenmicad beugels, raimsEldtscnéngmphisgierldbaeteerthat are

sufficient to go through each of the turning spherical bodies

provi ded fiifttgn onheetlmndwart kne \H dhamt cabpsanbaperehes eof take a

detachabl e flange with a stopper provided by screwing the nale screw

into a fé&rapEiyelewspiovrded 1in daRiPfnérisi Addrréient Wal leuhraed nef

t he fl ange. [000%% Accor in% to the invention described in

cl ai m 3, VAR SET&LANENGS S2 200 SgKd E4YE, 3aPRFAnge l¥oPPlER 18 i Rtégral |y

provi ded i.n aH&ne-e@d ﬁuter circunferential sugf ce on th %Ppos%he

Side of FHETUPRERG SRePPEAFCBody= 1ART FRoThe tar Mty Chier 1Y

body, a %E?Efttedp@‘?efﬂj;$%u¥:{i‘i’1‘g"9888%b8ﬂ 1?1&% N4 094, nc8itEct in an

dlrecplon I's integrally provi‘ded Tn another” end portidn on e

Oppos'tein%bqechchQ%eggﬁ%ial surface forming the same spherical
surface as the outer circumferential surface of each of these
turning spherical bodies while holding water-tightness, a
slip-off stopper integrally provided in a one-—end outer
circumferential surface of the coupling pipe on the side of each
of the turning spherical bodies, a male screw having a diameter
sufficient to go through each of the turning spherical bodies
provided in an other-end outer circumferential surface thereof,
and a detachable flange with a stopper provided by screwing the
male screw into a female screw provided in an inner
circumferential surface of the flange.
[0009]

According to the invention described in claim 3, in claim

1 or 2, in the case, a flange portion is integrally provided
in a one—~end outer circumferential surface on the opposite side
of the turning spherical body, and in the turning spherical body,

a short pipe-like sliding portion extending in an axis direction

is integrally provided in another end portion on the opposite



[ 0010] According to the invention described in claim4, in
claim3, in the flange with the stopper, bolt holes for attachnent
are provided at positions where the holes formthe sane dianeter from
a pipe central axis as that of bolt holes provided in the flange
portion of the case. [0011] According to the invention
described in claim5, in any of clains 2 to 4, the coupling pipe is
made up Qfi jRaijred sl RGle pi pes, an opposed end portion of each of
these single pipes is fornmed into a small-di aneter pipe portion
slightly fippwandl y depressed, in an end portion of the small-dianeter
pi pe portion, the male screw is provided in the outer circunferential
surface havi ngathergang th amet fivast L batdesic ra Haer t hatl 0irher, ihan atike
smal | -di amet er pipe portion, and the male screw is screwed into the
femal e s@rewnptbei dédnga vhehinnerscdpoamf dralnt itad 1 esurffeac e tab chivent
flange wth the stopper, so that the single pipes are conbi ned and

fi xed by alel pronhdedhatspdpset vre whrtre tine hodlets hotredher oameldd amgeter
t hese flanges while holding water-tightness. [0012] ~ According
to the i AFORt PoplRR ST prigl apntiBat iaf &rditrhglesher¢Y biR@siaicde
each provided so that the rod-1i ke stopper extends parallel to a pipe
axis up £d2&9E BORItProP a th8s€38R/d position of the small-di aneter

pi pe porti%g.1 According to a the invention described in claim?7, in
claims gPf ,]the coupling pipe has an extension pipe between the

opposed end pOhE'c%@éi%‘f; to the invention described in claim 5, in any

of claims 2 to 4, the coupling pipe is made up of paired single
pipes, an opposed end portion of each of these single pipes is
formed into a small-diameter pipe portion slightly inwardly
depressed, in an end portion of the small-diameter pipe portion,
the male screw 1s provided in the cuter circumferential surface
having the same diameter as that of a portion other than the
small-diameter pipe portion, and the male screw is screwed into
the female screw provided in the inner circumferential surface
of the flange with the stopper, so that the single pipes are
combined and fixed by belts and nuts inserted into the bolt holes
provided in these flanges while holding water-tightness.
[0012]

According to the invention described in clazim 6, in claim
5, the flanges are each provided so that the rod-like stopper
extends parallel to a pipe axis up to a vicinity of a base end
position of the small-diameter pipe portion. According to a
the invention described inclaim 7, in claim 5 or 6, the coupling

pipe has an extension pipe between the opposed end poriions of



t he single pipes, and both end portions of this extension pipe and

t he opposed end portions of the signal pipes are conbined and fixed
by bolts and nuts while holding water-tightness. Advantageous Effects
of Invention [0013] According to this invention, as described
above, the slip-off stopper is integrally provided in the one-end
outer circunferential surface of the coupling pipe, the nale screw

havi ng tt&%edis,@ngi@rpﬁs@él GireNbot R &9g tdyaudhhd Be £HY i shhesd ¢abe

body is provided in the ‘other-end outer circunferential surface, so

that the aghet asbagbgostanged Wddt itdies sifopRer signdI qyigled dne seH@WnRE
the male screw into the femal e screw provided in the inner

ci rcunf enert ifalkesiuivate lafts the hhasgehide tbeddhigpwafikrstdpbehelss.
integrally provided in the one-end outer circunferential surface of
the coupling pipe on the side of each of the turning spherical

bodi es, and the nmale screw having the dianeter sufficient to go

t hrough éslvhandkoeea st Gifftiesd sspiedinyantiodi es is provided in the

ot her-end outer circunferential surface thereof, so that the

det achabll@%lPdnge with the stopper is provided by screwing the male
screw into the fenale screw BFOVIded n the |nner ci,rcunferenti al
surface of the FFSH&éngwﬁPcﬁ &énlBVPﬁFﬁQPe 2RedesAvEREFoARPYEY xR

wor k of the st rin Eoor n rabl|lt $° t@ﬁ{ t he wor ablllty

e enhancedP PR IaatPPPan, onb bPTREbT REBHIFS I sy

provi ded,_;30. LAt L0 gan dees ngk PEEULas) 1Ny tgagpw%eentﬂaq ol
er eby & nat|ng rusting and ena i'ng cure |ng {1eat went 't o

pe appl ! @dviAlS enel NALACKS AR LHAR AN (8] LBCl 19l BRARKLNG 0ATY g

pon enc to t he product Tength an eX| e anount . Bri ef

Descri ptis@neofi cAMAWRYS is provided in the other-end outer
circumferential surface, so that the detachable flange with the
stopper is provided by screwing the male screw into the female
screw provided in the Inner circumferential surface of the
flange, or the slip-off stopper is integrally provided in the
one-end outer circumferential surface of the coupling pipe on
the side of each of the turning spherical bodies, and the male
screw having the diameter sufficient to go through each of the
turning spherical bodies is provided in the other-end outer
circumferential surface thereof, so that the detachable flange
with the stopper is provided by screwing the male screw into
the female screw provided in the inner circumferential surface
of the flange, which can eliminate the conventional fixing work
of the stopper ring poor in workabkility, so that the workability
is enhanced. 1In addition, the slip-off stopper is integrally

provided, so that the gap does not occur as in the convention

joint, thereby eliminating rusting and enabling secure coating



[ 0014] Fig. 1 is a front view of a broken-out upper half
portion, showi ng an expansion flexible joint in a first enbodi nent of
this invention. Fig. 2 is an enlarged cross-sectional view
showi ng a connection portion of a divided coupling pipe of the sane.
Figs. 3(A) to 3(E) show a flange with stoppers of the sane, Fig. 3(A
being a left side view of the sane, Fig. 3(B) being a front

Cross-seg¢ti-Qralerti €W gk hpgisane, Kb, B rdeiNGrA hdc@ll cFirde frlew
of the same, Fig. 3(D) being an enlarged detailed front view of an

outer cibgushepenhyabaperddOresforidensane, tapdprbguc8(Bndeh nthdmrhe
enl arged detailed right side view of the outer circunferential
portion afleki®lsammount. Fig. 4 is a front view of a right-half
portion of the sanme. Fig. 5 is a view for describing actions of
expansion flexibility of the sane. Fig. 6 is a front view of a
br oken-out upper half portion, show ng an expansion flexible joint in
a second Bailedd Desisr 1 pbdsey ioft DerwdngEnbodi nent s

[0014]

Fig. 1 is a front view of a broken-out upper half portion,
showing an expansion flexible joint in a first embodiment of
this invention.

Fig. 2 is an enlarged cross-sectional view showing a
connection portion of a divided coupling pipe of the same.

Figs. 3(A) to 3(E) showa flange with stoppers of the same,
Fig. 3(A) being a left side view of the same, Fig. 3(B) being
a front cross—sectiocnal view of the same, Fig. 3(C) beinga right
side view of the same, Fig. 3 (D) being an enlarged detailed front
view of an outer circumferential portion of the same, and Fig.
3(E) being an enlarged detailed right side view of the outer
circumferential portion of the same.

Fig. 4 is a front view of a right-half portion of the same.

Fig. 5 is a view for describing actions of expansion
flexibility of the same.

Fig. 6 is a front view of a broken-out upper half portion,

showing an expansion flexible joint in a second embodiment.

Description of Embodiments
[0015]

Hereinafter, sequentially referring to the drawings,



[ 0015] Hereinafter, sequentially referring to the draw ngs,

enbodi nents of an expansion flexible joint according to this

i nvention wll be described. [0016] <First Enbodi nent> Fig. 1
is a front view of a broken-out upper half portion of the expansion
flexible joint, and in this figure, reference nuneral 1 denotes a
coupling pipe nade up of paired single pipes la, Ib. Reference

nuner al s cdphodidenelecpakhedxbah 8L B snherbtalbadi es-ddrati g @ J ithiied
on both end portions of the coupling pipe 1 éildably in a plpe axis
di recti onpnvand ieackihaveecadeatkti:akldy spherical outer circunferenti al

surf ace,

reference nunerals 3, 3 denote paired cases each arranged in

sliding gootu&it in an inner circunferential surface formng the sane
spheri cal

<First Embodiment>

Fig. 1 is a front view of a broken-out upper half portion
of the expansion flexible joint, and in this figqure, reference
numeral 1 denotes a coupling pipe made up of paired single pipes
la, 1b. Referencenumerals?, 2 denote paired turning spherical
bodies that are fitted on both end portions of the coupling pipe
1 slidably in a pipe axis direction, and each have a partially
spherical outer circumferential surface, reference numerals 3,
3 denote paired cases each arranged in sliding contact in an
inner circumferential surface forming the same spherical
surface as the outer circumferential surface of each of these
turning spherical bodies 2, 2. Short pipe-like sliding
portions'4 extending in an axis direction are integrally
provided in other end portions of the turning spherical bodies
2, 2 on the opposite side of the cases 3, 3, and a plurality
of 0 rings 5 are disposed in the pipe axis direction between
an inner circumferential surface of each of the sliding portions
and an outer circumferential surface of the coupling pipe 1,
for example, so as to be fitted in annular grooves formed in
the inner circumferential surface of the sliding portion 4. A
flange portion 6 is provided in an ocutward one-end outer
circumferential surface of each of the cases 3, 3, and in the
flange portion, there are circumferentially bored a plurality

of bolt holes 7 to combine and fix, by bolts and nuts, the flange



surface as the outer circunferential surface of each of these turning
spherical bodies 2, 2. Short pipe-like sliding portions 4 extending
in an axis direction are integrally provided in other end portions of
the turning spherical bodies 2, 2 on the opposite side of the cases
3, 3, and a plurality of 0 rings 5 are disposed in the pipe axis
direction between an inner circunferential surface of each of the
sliding ? &E&%&S6a%%da% %%h%%c%b%%UEﬁ%%%@tE@&m%@rE%C%nOprB%eQQQQHIng
pi pe 1, exanple, so as to be fitted in annul ar grooves fornmed

the i nnepogiticwd g pak o3y taaaecet etihasidi db @gw@@étlpgrpeélnoﬁsmlowme
portion is provided in an outward one-end outer circunferential
surface gfooeaggh of the cases 3, 3, and in the flange portion, there
are circunferentially bored a plurality of bolt holes 7 to conbine
and fix, by boEtsaanchwautd otthiee -fdrangenpor ¢i ooubianenial gbmecfdon of
flange fornmed in an opposed end portion of a pipe to be connected,
such as zawhtef tpiepeasos 3shdwan §O0u¥dr depresslignahs ifipwned ; ot herhichd
inner circunferential surface of each of the cases 3, 3, an annul ar
depr essi 7 #BRRORARRACH QIR £h Sk aaiind andparks 1RA OV 8 Rt WH Tang
pressed bé a . pressing rlnq:10 di,sposed in contact with the outer

ci rcunf el n@ﬂéPoéﬁgf%%é“HIE%HbW15P the ?%ﬁ?ﬁrﬁ}%ﬁﬂﬂﬁ Srefit fggisectacey,

d fI f baoth th nb t act th

oiher " boi Bshon fll%%el o e e T It BReieg Renper S5y iDariergR
t b d Th I 8

zgtzr:Iepﬁ%%grnssﬁn #cqgu %gruggan{hegg§g§55|%tgﬁ%il qﬁﬁ%xﬂbPOlt

t I t I
material g9t ot he I%etéo Sur > & Off‘&@cta h ?QHEQ%%%%&%% &€

the outer circunferentia e turhing spherica

bodi es 25,2 apdche TH@%nﬁhi&k‘"%ﬁ&ﬁEleaé $yrhage QIE e,@SP 8%kahpee
cases 3, 3 are in sliding contact with each other. The

coupl i ngnpitReal hamba rGoRkingledliicoRubheM)i @sgyntth%ta@l &%@ 1$1| ngl@eRi pes
la, I'b are conbined and connected in opposed end portions "thereof. In

a one-endlewtienecmacentiatienbirathsul i Beesofaeanh hafld hese rsitigihe ngispes
la, Ib on the side of each of the turning spherical bodies 2, 2, an
annul ar shoppetail® wiseratdgr alltyemprovcdaderdntothesuehaceppbsedth of
portion of each of the single pipes la, Ibis formed into a .
smal | - di &ivet enrpipe gporariiee lisodieghtl ¢ dnmhangl ingepcdgsag f epedtiia tan
outer circunferential surface having the sane dianeter as that of a

surface of each of the cases 3, 3 are in sliding contact with

each other.

{0018]

The coupling pipe 1 has a configuration in which the paired
single pipes la, 1lb are combined and connected in opposed end
portions therecf. 1In a one-end ocuter circumferential surface
of each of these single pipes la, ib on the side of each of the
turning spherical bodies 2, 2, an annular stopper 15 is
integrally provided. An other-end opposed portion of each of
the single pipes la, 1lb is formed inte & small-diameter pipe

portion 16 slightly inwardly depressed, and in an outer

circumferential surface having the same diameter as that of a

10



portion other than the small-dianmeter pipe portion in an end portion
of the small-dianeter pipe portion, a male screw 17 is forned as
shown in detail in Figs. 2, 3 as well. The nmale screw 17 is screwed
into a female screw 19 formed in an inner circunferential surface of
an annul ar flange 18 with stoppers to be attached. In each of the
annul ar flanges 18, a plurality of (16 in the figure) bolt holes 20
are boregolrr&ﬂolﬁeo%(e.%umffqgheahéaémgne&ia@@téﬁ BSod HSAHUNE ARG g
the annular flanges 18 by bolts and nuts. These bolt holes 20 and the
bolt hol @%r#ipho¥k desk ighaine dilaakge DL beopsrBi®h, thaatasesrdw 137 ake
provi ded at positions where these holes formthe sane dianmeter with
respect tforamepl & Genit ah @xisil Nor eoger ,2 a3rag-wdike srtoppetlkdrew
provi ded between the bolt hole 20 and the bolt hole 20 at arbitrary
posi ti ond7i nseacihreofed hetanaulfamafllasgeswl 8 9s doasetio iextend nparal | el
to a pipe axis up to a vicinity of a base end position of the

smal | - di sfecemigineatierdt fonfdace ahdmecondiargkEyangepl firdlth ptobressi n
the figure) stoppers 21 are provided. Reference nuneral 22 denotes a
rib for thebgtadgpethent. dRdereh afefbe Mumelal fAandgesols AR lawadiay
gasket for water-tightness interposed _between the end portions of the
smal | - di &fet(ef ﬁppé%ﬁo ﬂﬁ&ﬁ§)1@°§F ReeSi K§l é1Fi pe<erfaln khe[ 0019]

Fig. 4 sh di i f 1 th d di t.el ft ti
19, 4 Shoue, Qs ons of Lepauhs, and (Lamler s, o o be, L SRPSLLYC
heri cal. body 2 d. t d I f t I
SEner T Cale BOHL 20 R CASE R LoE0LL D ey Syl Bl

holes 7 Bbausded, Ldy 1diy ikapge POIAL O AloAdNE SASH S ALesnsov ded

at the position he ornms the sane dianeter

from the ;RiRE GeBNLE 8o M Son ARG REYHEQENRSRANG it EREMN M@l atdt@r
size and a nunber of the holes. By providing the bolt holes 20 at the

pOSLtion&iQh trhepsate td anplige asnthatl afkithe helécohelpsa7roliheipepe
to be stopper 21 is provided between the bolt hole 20 and the bolt
hole 20 at arbkitrary positions in each of the annular flanges
18 so as to extend parallel to a pipe axis up to a vicinity of
a base end position of the small-diameter pipe portion 16, and
accordingly, a plurality of (4 in the figure) stoppers 21 are
provided. Reference numeral 22 denotes a rib for the stopper
21, and reference numeral 23 denotes an annular gasket for
water-tightness interposed between the end portions of the
small-diameter pipe portions 16 of the single pipes la, 1b.
[0019]
Fig. 4 shows dimensions of lengths and diameters of the
respective portions of the single pipe la of the coupling pipe
1, the turning spherical body 2, and the case 3, and as described

before, the bolt holes 20 of the annular flange 18 with the

stoppers and the bolt holes 7 provided in the flange portion
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connected to the flange portion 6 can al so be connected to the flange
portion 18. [0020] Mor eover, an outer dianeter 01 fromthe
pi pe central axis of the annular stopper 15 is larger than an inner

di aneter D2 of the sliding portion 4 of the turning spherical body 2
and an inner dianeter 03 of the flange portion 6 of the case 3 (D3 <
D2 < 01). Thereby, after assenbling, the annular stoppers 15 of the
single piges LAe £Hs8f3the ¢RURliGRG BitPend BHYLt 96nE R aulgk send
portions 25 of the sliding portions 4 in the turning spherical bodies
2, 2 andshi@psolbe SN ey pasel @iahdrér omel itppi popofdantesulatdiing
in a maxi nrum di stance. On the other hand, the stoppers 21 abut on

out ward amautheyenst pospoons26aah dthieeslirdizngi perdridoasndmbeesuf ttiheg
in a mninumdistance. Fig. 1 shows a state of an internedi ate

di st ance higdiameenByherorakd mumtdissbahtehahdsthe an hheupesi st@amngexf the

[ 0021] Assenbl i ng of the expansion flexible joint as descri bed
above wi ISlarise ddegerticlreds Ehathe fagsenbioilig hotliesst!, the Sipgl &opbpges
la, I'bin a separated state before conbination of the coupling pipe 1
are i nsecddeies AL BT del 2gT9e ROTEARN O Tt PRpecporEtoRs-ashe

t hereof into the turning spherical bodies 2, 2 through the side of
sphericaﬁl§ﬁﬁﬁa@€rﬁéppigﬁs. At this time, since the end portion outer
circunfe%ﬁﬁgé]of each of the small-dianeter pipe portions 16 forned
with the e ‘screw 17 has the same dianeter as that of the other
portion, the i rti i b . ter,. th j .
spheri cal bodigé%ﬁgbggér%nPﬁ%ﬁ%ﬂéi%ﬁ%ﬁggégsgggﬁﬁhgaé%p%sg§% %ﬂ*%%lfhe
inner cir r ' S -th 3.4 nt i g ct
W ih the GUTeE SPaATof et el SuPFacestor TRamtar n iy s shenroaatt o
bodies 2,2+nehis¢hsang ?BQ%Ebﬁah SHIM{ B€ 68y rAth I SN BLRACK RGS 8
and the pressing rings 10 are sequentially arranged to be conbi ned

and fixedrbynhbe §ohhstantl ke Ruksriasgetsiti ol hebel thel €sdd.3 1d3
In tandem the nmale screws 17 of the single pipes |la, Ib are screwed

into the< eaakeDscr evighdiS=lof, tadie: eanrd sssmidll iange s hES ananlle ratsttagiped,s
and after the gasket 23 is interposed between the end portions of the
smal | - di diveodr tpepeipgiti phpedbiat hebsohgtlee piqest ireg dipearle abortbiomed
and fixed by the bolts and the nuts inserted into the bolt holes 20
of the fliawges agnuXasraslsy porisd cagpahsifonhel ki dirg pentions dsiseidbieed
as shown in Fig. 1. , . . .

turning spherical bodies 2, 2 and stops the single pipes la,

lb from slipping off, resulting in a maximum distance. On the

other hand, the stoppers 21 abut on cutward annular end portions

26 of the sliding portions 4, resulting in a minimum distance.

Fig. 1 shows a state of an intermediate distance between the

maximum distance and the minimum distance.

[0021]

Assembling of the expansion flexible joint as described
above will be descriked. 1In the assembling, first, the single
pipes la, lb in a separated state before combination of the

coupling pipe 1 are inserted from the side of the small—~diameter

pipe portions 16 thereof into the turning spherical bodies 2,

12



[ 0022] That is, since in the assenbling, the single pipes I|a,
| b are enabled to be inserted fromthe side of the small-dianeter
pi pe portions 16, the annul ar stoppers 15 provided in the one-end
outer circunferential surfaces on the side of the turning spherical
bodies 2, 2, which is the opposite side of the insertion, can be
provided integrally with the single pipes la, I'b. This nmakes work of
conbi ni ng @b fihXichG & $LRA Fbi8er SELPRAL FhBL DY R4 S afiteri s Rene,
insertion as in the conventional joint unnecessary, which enhances

wor kabi | istiyncel Rhadeidd @drcudin ke tehe ceervaficirenale jodi Bhcha ogaphdoes
not occur in the stopper ring and the |ike, which prevents rusting,
and coat isig ltiredtamenie icphipbepseciivrs yl padraraedi thbtroviesle istidwe 17
conventional joint, since the coupling pipe inserted between the

pai red sphertlitalsamendgsamst @r sisnglat pifpke ahdeaprottucn,| engtimsamrd 1@n
fl exi bl e anbunt | argely depend on a |l ength of the coupling pipe,
there isi® hpf pbssrestedspohidexes Ehangeia thmnirehgihemdalhdodies
amount, and the correspondence is difficult. However, in the joint of
the first&-efbédiemditttethd icdhE GAEEE dm en&bl é§ &&sPrédar EdFoRasREe
to the prqduct |length and the flexib]e annun%, in mhich,éhe mal e
screw 17 CHEGURG X Sditdiet BrT §aFFF QehbS 1P HE PhrodghCeithf tid cratact

t i heri cal bodi 2, 2 iided in th t her - end t

ur g SRS LS PO B ks OISR e 0 DL SO e
f I 19 id I he, | I i f

ol SSLAS A agded b0 b1e 006t LT el Al Ul ace e e
ond (et gL BhR 40l i cGRue: 5:Dhge S o pubgRaaley

the expapsi@hddextibhe iQdiRaviang Fhcaboyetiessuiked saenthguhakison
is used to perform piping, the pipes to be connected A B are

arranged i chaldy sheeshef bbhe rexRansipn Al exhbl shdam Ntthefhangesrews
t hereof are jointed and conbined to the flanges 6 of the cases 3, 3

of the expassitore Ehexilblwiped nt, respecstvekydhywn chehdbphpbs stache

connect e(gng of the annular flanges 18 to be attached, and after the gasket
23 is interposed between the end portions of the small-diameter
pipe portions 16, the single pipes la, 1lb are combined and fixed
by the bolts and the nuts inserted into the bolt holes 20 of
the flanges 18. Thereby, the expansion flexible joint is
assembled as shown in Fig. 1.
[0022]

That is, since in the assembling, the single pipes 1la,
lb are enabled to be inserted from the side of the small-diameter
pipe portions 16, the annular stoppers 15 provided in the
one—-end outer circumferential surfaces on the side of the
turning spherical bodies 2, 2, which is the opposite side of

the insertion, can be provided integraily with the single pipes

la, 1b. This makes work of combining and fixing a separate

13



A, B are connected to the single pipes la, |b of the coupling pipe 1,
thus conpleting the piping. Since in this piping work, the flanges of
the pipes to be connected A, B only need to be coupled to the fl anges
6, the work is extrenely easy, and ends in an extrenely short tine.

[ 0024] When in the piping state as descri bed above, any one of
t he pipes to be connected A B, which have been connected to the

cases 3, s3opiperdt SRy #5680 dovnwag ghe ihQatabnda §iimki NG c@fviehe ilbhke
such as an eart hquake, the coupling pipe 1 and the turning spheri cal

bodi es 2,03ngl udaecelakirye! yhitBSghhinge s wexipamsi Dy and rC @it &G boingn
as shown in Fig. 5 and the turning spherical bodies 2, 2 turn inside
t he caseandi¥e hyenriceivenitd coadplioietpi pe ghpswiorgs nba bheueby naliter b
t he di splacenent of the pipes to be connected A, B. Fig. 5 shows a
connect i shoppatrer dbhgtdred gihgesike, beh vunpeetved tA, rBswhea, iand cordtieg
where the respective annul ar stoppers 15 of the single pipes la, Ib
of the coupkithgnsi Fan beb e corr etlive pemkgraicgnnullareendrpok i g 25 of
the sliding portions 4 in the turning spherical bodies 2, 2

resul ti nGORerfd omali FarNd sFARES, LIRS cepiR BINGG P9 iimes o tedkbet were
pi pes to _be copnected A, B mhich_have,beﬁn connected and . a ¢c ntra%
axi s | i n&he PaV SR SPRETIGEN T HP Dl pe FINFREPIRE, £RE ARFAFRGE lengt

heri cal di 2, .2 I h C 200, | hi ,
oo oo Bodie 2k Shass S AL ATEL SR ithe A LA EA0Es,
2 slid he i .Gl i f - ,

2,511 o Bagble boaer 5! oyl tent s Lage SIcA RS a5eR % 18ncid

around a,6entes ndin@aGha0ne e U RGRRNSLIgRt RO €5 Zokver,

Ref erence character p'in Fig. 5 denotes a pl acement anount. The

above- deseriped it BY MY ki el SIBhIN €A N ABEh £G4 1 Gn SRR e
time. Cbviously, the inclination angle a between the coupling pipe 1

and the eas§s cdrréspandiave &onumer ipgaldudl uengtheanthanet Feexible
foregoi ng. [0025] <Second Enbodi nent >
amount, in which the male screw 17 having a diameter sufficient
to go through each of the turning spherical bodies 2, 2 is
provided in the other-end outer circumferential surface, and
this male screw 17 is screwed into the female screw 19 provided
in the inner circumferential surface of the flange 18 with the
stoppers, which makes the flange 18 detachable, and that the
single pipe 1b of the coupling pipe 1 and pipes to be connected
A, B can be connected tc the flange 18.
[0023]

When the expansion flexible joint having the
above-described configuration is used to perform piping, the
pipes to be connected A, B are arranged on both sides of the
expansion flexible jecint, flanges thereof are jointed and

combined to the flanges 6 of the cases 3, 3 of the expansion

flexible joint, respectively, by which the pipes to be connected

14



Fig. 6 shows a second enbodi nent of this invention, in which there
are portions simlar to those of the first enbodi ment, and thus,

these portions will be given the sane reference nunerals, description
thereof will be omtted, and different points will be mainly
descri bed. [0026] VWhile in the first enbodi ment, the single

pipes la, Ib of the coupling pipe 1 are connected to each other, in

this SeC@QdBeﬂPQQ&@E@é@t@@-@%HﬁﬁS@Q&g&bpgiégshﬁaingbfd@ﬂgﬁﬁcb@pling
bot h-end outer circunferential surfaces thereof Is further connected

bet ween theessi pgimpepaplatang the pSipigle pspece b rot htbep oLy Wagk,
pipe 1. Using the above-described extension pipe 28 by being
connect edhat flhagkkanfeshdgsi@elditto arakcoadeantagds Bhatly heeddrgt beof
the coupling pipe 1 can be adjusted as needed, and can further
i ncr ease cohp léids pbatkeeentararmuit, . tha wehdi tisopxtsenedyt desholandhengs
20 of the annular flanges 18 with the stoppers and the bolt holes 7
provi ded 1fn anh@xftirghge YpSioiréns 18eof the case 3 are provided at the
positions of the same dianeter , the pipes to be connected A B can
al so be U88d4ds the extension pipe 28. As is clear fromthis
connection exanple,  as the expansion flexible joint, a configuratiaqn
can al so be enPl&jed® ?meﬁﬁﬂﬁﬁmbﬁfq5ﬁbaéfd?ﬁgrgpﬁaléb%Y%e§“? quaéﬁ
t he coupl_ing pipe ._1,,any one of t%e %ur in herical bodies 2, . 2,
and any. GE"BF FPRe cBBBe amnEehrd Hedt THATE e v e Jbiont iy ok T°
confi gured .a wWo i ElGy; 4150 %ﬁ"‘é&!}\%&iffd IR £0; PESE %{ 3
may be c%nﬁeé % gto’fﬂelflaﬁg% po? i on 0 ?%e Case g? a%%‘tf% iﬁé
to be conpeched By, he cenRecked kel he nannuhan ihlapaeeld Wnihthhe
stoppers. [0027
turning spherical bodies 2, 2 siide relatively, resulting in
expansion and contraction as shown in Fig. 5, and the turning
spherical bodies 2, 2 turn inside the cases 3,3, by which the
coupling pipe 1 swings tc thereby absorb the displacement of
the pipes to be connected A, B. Fig. 5 shows a connection state
of the pipes to be connected A, B when in a state where the
respective annular stoppers 15 of the single pipes la, 1b of
the coupling pipe 1 abut on the inward annular end portions 25
of the sliding portions 4 in the turning spherical bodies 2,
2, resulting in the maximum distance, a central axis line X -
X of the pipes to be connected A, B, which have been connected
and a central axis line Y — Y of the coupling pipe 1, that is,
the turning spherical bodies 2, 2 cross at an angle o (here,
20°). 1In this case, the outer circumferential surfaces of the
turning spherical bodies 2, 2 slide on the inner circumferential

surfaces of the cases 3, 3, so that the turning spherical bodies

2, 2 each turn at a desired angle around a center ¢ of each of

15



In the respective enbodi nents, only the preferable exanples are
described, and this invention further includes different appropriate
enbodi nents within the scope of clains. The coupling pipe 1, the
turning spherical bodies 2, 2 and the cases 3, 3 described in the
respective enbodi nents are only preferable exanples, and specific
shapes, structures and the |ike can be replaced by any other ones.

Ref erencenal gngnliingt sb@@%@kal%@ﬁhéBQZPl pe l@erdhSidglanadifnae?p 3n
Turni ng spherical body 3, 3
Fig. 5 denotes a dlsplacement amount. The above-described
piping work is extremely easy and ends in a short time.
Obvicously, the inclination angle o between the coupling pipe
1 and the cases 3, 3 may have a numerical value other than the
foregoing.
[0025]
<Second Embodiment>

Fig. 6 shows a second embodiment of this inventicn, in
which there are porticns similar to those of the first
embodiment, and thus, these portions will be given the same
reference numerals, description thereof will be omitted, and
different points will be mainly described.

[0026]

While in the first embodiment, the single pipes la, 1b
of the coupling pipe 1 are connected to each other, in this second
embodiment, an extensicn pipe 28 having flanges in both-end
outer circumferential surfaces thereof is further connected
between the single pipe la and the single pipe 1b of the coupling
pipe 1. Using the above-described extension pipe 28 by being
connected at the flanges has additional advantages that the
length of the coupling pipe 1 can be adjusted as needed, and
can further increase the displacement amount. In addition,
since the bolt holes 20 of the annular flanges 18 with the
stoppers and the bolt holes 7 provided in the flange portions
6 of the case 3 are provided at the positions of the same diameter,

the pipes to be connected A, B can also be used as the extension
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4Sliding portion 50 ring 6Fl ange portion 7, 11, 12, 20Bolt hole
8Annul ar packi ng 10Pressing ring

pipe 28. As is clear from this connection example, as the
expansion flexible joint, a configuration can also be employed,
in which any one of the single pipes la, 1b of the coupling pipe
1, any one of the turning spherical bodies 2, 2, and any one
of the cases 3, 3 are used. That is, the joint may be configured
as shown in Fig. 4, in which the pipe to be connected A may be
connected to the flange portion 6 of the case 3, and the pipe
to be connected B may be connected to the annular flange 18 with
the stoppers.

[0027]

In the respective embodiments, only the preferable
examples are described, and this invention further includes
different appropriate embodiments within the scope of claims.
The coupling pipe 1, the turning spherical bodies 2, 2 and the
cases 3, 3 described in the respective embodiments are only
preferable examples, and specific shapes, structures and the

like can be replaced by any other ones.

Reference Signs List
[0028]

1 Coupling pipe

la, 1b Single pipe

2, 2 Turning spherical body

3, 3 Case

4 Sliding portion
5 O ring

6 Flange portion

17



15Annul ar stopper 16Snal | -di aneter pipe portion 17Mal e screw
18Annul ar fl ange 19Fenal e screw 21St opper 23Annul ar gasket

7, 11, 12, 20 Belt hole
8 Annular packing
10 Pressing ring

15 Annular stopper

16 Small-diameter pipe portion
17 Male screw

18 Annular flange

19 Female screw

21 Stopper

23 Annular gasket

A, B Pipe to be connected

18



A, B Pipe to be connected Cains Claiml An expansion flexible
joint conprising: a coupling pipe having a predeterm ned | ength;
paired turning spherical bodies that are fitted on both end portions
of the coupling pipe so as to be relatively slidable in a pipe axis
direction while holding water-tightness and each have a partially
spherical outer circunferential surface; and paired cases that are
each turnably fitted on the turning. ig@ﬁglcal body in sliding contact
in an inner circunferential surface formng the sanme spherica
surface as the outer circunferential surface of each of these turning
spherical bodies while holding water-tightness, wherein the
coupling @ipenils made up of paired single pipes, a slip-off stopper
is integrally provided in a one-end outer circunferential surface of
these single pipesipemsike Sldeidfleeachnof comerisimyng spheliicgl

bodi es, an opposed end portion of each of these single pipes is
formed i e HBwing di amedetepmpaegot enobh sl pafitdd funmemnd y
depressed, in an end portion of the small-dianeter pipe portion, a
nal e scre%?@%ﬁHQﬂ& PWigTeltOAtsar fi ELBRRAL O P thhr P OFAdPISF Ofhe

t [ |, .bodi d d h nf t
cur  ace. nERA 16 e FOaiR P SROCRY © aib%hg%i%%ﬁe“l@%m‘% dthar PrBRPEne

i t§”d£¥é¥%ﬂ%%hkkﬁﬂ GIELE: hﬁ%ké& 4 G ud N8 %%%Rpgeg%fn

e
provi ded by screwing t SCre e SCrew provi
an a partially spherical outer circumferential surface; and

paired cases that are each turnably fitted on the turning
spherical body in sliding contact in an inner
circumferential surface forming the same spherical surface
as the outer circumferential surface of each of these
turning spherical bodies while holding water-tightness,
wherein the coupling pipe is made up of paired single
pipes, a slip-off stopper is integrally provided in a one-
end outer circumferential surface of these single pipes on
the side of each of the turning spherical bodies, an
opposed end portion of each of these single pipes is formed
into a small-diameter pipe portion slightly inwardly
depressed, in an end portion of the small-diameter pipe
portion, a male screw having a diameter sufficient to go
through each of the turning spherical bodies is provided in
the outer circumferential surface having the same diameter
as that of a portion other than the small-diameter pipe
portion, a detachable flange with a stopper is provided by

screwing the male screw into a female screw provided in an
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inner circunferential surface of the flange, the single pipes are
conbi ned and fixed by bolts and nuts inserted into the bolt holes
provided in these flanges while hol ding water-tightness, and the

fl anges are each provided so that the rod-1ike stopper extends
parallel to a pipe axis up to a vicinity of a base end position of
the smal | -di aneter pipe portion. Caim?2 The expansion flexible

j 0i Nt acCoR NG { Q06 A FBrk 1 ANQNLIF e o%h%h@ﬁ?fan@ej ! & ifYld on is
integrally provided in a one-end outer circunferential surface on the

opposi t e sigkes ofrd heortimid G repFakieeabybadYts aggd i ut Heiddenidg
spherical body, a short pipe-like sliding portion extending in an

axi s di rethtonths halttedraldsy pprooidded innthasé het aedes paiileomaantitke
opposite side of the case. Claim3 The expansion flexible joint
accor di ng"deet i ghtne sghereich tie tflenfkangeeweath tiecstidmperg thaltt
holes for_attachnment are provided at positions where the holes form
the same Hhanetdil ¥ mtonnege cxdsndsl Paxrslas tnat RiPHGHiholreso

rovided in_the flan portion of the case. Caim4 ~ The
gxpana<meY¥S&qﬂ%¥f%fﬁ%%ﬁffbﬁﬁﬁnﬁoﬁét&Paiﬂflﬁh%WEW%ﬁ¥T4%ﬁﬂ%%ﬂbling

pi pe has i Qn pi pe between the opposed end portions of the
singl e pﬁ%§¥?§§ﬁ§56%¥h end portions of the extension pipe and the

opposed eff;perd i ons

The expansion flexible joint according to claim 1,
wherein in the case, a flange portion is integrally
provided in a one-end outer circumferential surface on the
opposite side of the turning spherical body, and in the
turning spherical body, a short pipe-like sliding portion
extending in an axis direction is integrally provided in
another end portion on the opposite side of the case.
Claim 3

The expansion flexible joint according to claim 2,
wherein in the flange with the stopper, bolt holes for
attachment are provided at positions where the holes form
the same diameter from a pipe central axis as that of bolt
holes provided in the flange portion of the case.
Claim 4

The expansion flexible joint according to claim 1,
wherein the coupling pipe has an extension pipe between the
opposed end portions of the single pipes, and both end

portions of the extension pipe and the opposed end portions
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of the signal pipes are conbined and fixed by bolts and nuts while
hol di ng wat er-ti ght ness.

of the signal pipes are combined and fixed by bolts and

nuts while holding water-tightness.
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