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 bﬁ@g%Qﬂﬂﬂy%ﬁn the Ii ke from bei ng
damaged. Background Art [0002]

Title of Invention

EXPANSTON ELEXIBLE JOINT

Technical Field
[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 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, paired 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



Conventionally, as this type of joint, there has been known a joint
di sclosed in Patent Literature 1. As is clear fromclaim1l 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 spherical rings that
are fitted in the respective cases while holing water-tightness and
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respecti er.i cal .rings, upl.i j that, j.s fitted in
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stoppers provided in an’'internedi ate portiron and in both end portions

of an OUlBFR cRithi e eRld &l iR Afddie ARl IR ddPGH G
proj ected portions on which term nal opening surfacés of the pressing
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pi pe can abut are provided in opening end portions opposed to each
ot her I ndikeurgepecitiivd sphedccalf thagsupl@0Hipe, lockhae rdijRe teal
t he above-described joint, as shown in Fig. 2 of Patent Literature 1,
when any pome iohst be pihgehbadires. nednreetdchgt ¢ urtie aees pec ttihee poases. nigs
di spl aced vertically, and the coupling pipe fitted in the respective
spheri calrinigsganswithigs saorperadiomife ting araediliagle epatileog sur frdiee of
the pressing _ring abuts on the | ocking projected portion provided in
t he openicyPeA@IpELPcoradf 2NE SPveMTCAIASING D WIRISER N PghPe ritHens
pressing ring and the coupling pipe frombeing strongly pressed to
make conCEEPSER R @5‘8%’ SR&EE. IRc irﬁgflfﬁ?,‘jttl?{é fslp&‘ﬁ%ﬂiclai]’( Y1695t he
coupl i ng @i%g is not inpaired, so that possibility of damaging the
functi on [&9VH expansi bl e joint, which has conventionally been a

problem can bg 5al ety &3l QBobhsheEaL BN S &t WL nEIQOM Fig.
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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Patent Literature 1. Japanese Patent Application Laid-COpen No.

10- 274371 Summary 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 formed in the end portion to be conbi ned and
fixed by bolts. However, fixing work of this stopper ring is

per f or med 449<4lde the spherical ring, which makes workability poor
Additionally, while liquid contact portions such as_the stopper ring,
the bolts and FRECSRITkE&PESUBFedt ed2PENEGEt FRGENEAPRBACAALELSr the

fixing rk, ap.or the | i s caused between the stopper ring and
t he annﬁﬁﬁﬁngE&%5£%h d?h@?@%ﬁﬁ bet ween the stopper ring and the
bolts, depending on nechanical tolerance, so that there is a
possibility that water or the |like enters the gap, thereby causing

rust. Moreyer., $i£68 the ;¢oupling pipe inserted between the paired
spheri cal rlngg i's a single pipe, and a product length and a flexible

anount '%ﬁﬁﬁk% depend on a length of the coupling pipe, there is a
limt to correspond to change in the length and the anount, and the

correspondence 1hs tif Ghedkt dek@P9BEdTRbA vER¥EBHEIN 18Q9h¥ES whBE the
probl ens that the conventional joint has, and an oObject thereof is

to provi deupl iexpanst as ddexddded ] aicnts hbakssanyelHidt 88t 6r inserting

conventional fixing work of a stopper ring poor in workability, and

restrai ncaegap fhreomnacpoor tiogs tc therebyp i ngimiatee inust g ,spdiadtical

enabl es secure coating treatnment and easy correspondence to a product

| engt h andrag,f kegxtbpeeanpimy .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 limit to correspond
to change in the length and the amount, and the correspondence
is difficult.

[0006]

This invention solves the problems that the conventional



Solution to Problem[0007] In order to solve the
above-descri bed problem according to the invention described in
claim1, an expansion flexible joint includes a coupling pipe having
a predetermned 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-ti ghtness and has a
partially spherical outer circunferential surface, a case that is

t ur nabl y jldimtediaen tanids aruolijegts pierdecd] lsody iproyiiiddi Bg eoueast. o
an inner circunferential surface formng the sanme spherical surface
as the odtlexikilecint-atehltablcaucildddngite RPEVeDtaPRglshhetngaioNodf
whil e hol ding water-tightness, a slip-aqoff stopper integrally provided
in a oneferfd PRSE TGN BT dft WAL ket fd ey o PG & SEFE/ILNG Ficpe fram

mal e screw havi.ng a dianeter suffi.cient to go through t turnin
Spher  caPty o He A At i SR A So0E el FOUParaar e cite
surface, and.a detachable flange wth a _stopper qvi ded screw, ng
The mal e CCARANT R BoRTPRIar B el S0 He I o Pt o © TR
ci rcunferentialssyr; Q%gagkukﬁg_flange. [ 0008] ~According to
the invention described 1n claim?2, an expansion flexible joint

i ncl udes a coupling pipe having a predeterm ned | ength, paired
turning spherical bodies that are fitted on both end portions of this

coupl i ng spilpe is &% trrdea el atively slidable in a pipe axis
direction while holding water-tightness and each have a partially

spheri cal[ocogt7gr circunferential surface, paired cases that are each
turnably fitted on this turning spherical body in sliding contact in
an inner circufheseddr dlo sukfadehd ebnvegdebhersapd sphiel¢mcala cownridd e
as the outer circunferential surface of each of these turning

spheri caltchsieed nwhhkéchotldsnyihadeint ¢ hhimeksss,ama esifgnadfon dtleppdrl e
integrally provided in a one-end outer circunferential surface of the
coupl i ng Jpilpé SACLHECS| JCBIP leldtch PdPet Revingng iy siaiidiehd@ingdh a
mal e screw having a dianmeter sufficient to go through each of the
turning Sph8FPeaP BBARESCHE RPWedhar arF 5ﬂﬁg@deﬁ8 one ggnd portion of

circunferential surface.thereof, and a detachable fla with a |

St opper BrOV GBHTY "GoPARFAGOU RS Tl RS SE Y TS & FTE Sct dueipe

provided .0 ;080 of LEYTEehS Al $4hace 0hihie <M Lal9Ras 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 integrally provided in a one-end outer
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.



[ 0009] According to the invention described in claim3, in
claiml or 2, in the case, a flange portion is integrally provided in
a one-end outer circunferential surface on the opposite side of the
turning spherical body, and in the turning spherical body, a short

pi pe-like sliding portion extending in an axis direction is
integrally provided in another end portion on the opposite side of
the case. [0010] According to the invention described in claim
4, in cldiO%08] in the flange with the stopper, bolt holes for
attachnment are provided at positions where the holes formthe sane

di aneter from ACpPrpaidentral-ngxi-svastirat d6FChoPEdhdne§1piByLdedni n
the flange portion of the case. [Q011 Accaording to the

i nvent i off 3BESEHBed LSk 101G M3 nY H“&%‘d@ls @ &WP 13 o PAPS REVdGSpRi ng

ach of EHECS BrGrE bl BReths BOrRSCr AP Ond A1 L hhSERF ool it are
gﬁ;}iogi;ﬁg&%@!%niﬂﬁ@ﬁd%Mdﬂﬁg{ﬁféﬁﬁioﬂ Lral %Bﬂpﬁﬁhéiggagfsér$$ to be
- pi'peé porti o, e male screw I's provi ded i h the outer

ci r cunf er.ental, S 1AGeNiAd ng. Lhe, e, diatabelas . hal 1of 181895k on

ot her than the s iameter pip ortion, and the male screwis

screved iak@ Lhe fieMRIe SGILeWRHONGed & Bathe sl1NRels HS G WEh e e al
surface of the fllange with the stopper, so that the single pipes are

conbi ned candulifee@ iy ADokhig ragd , nghsreAsested ti® dhe Ll thehes1y
provided in these flanges while hol ding water-tightness.

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 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 therect,
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.
[C009]

According to the invention described in ciaim 3, in claim
1 or 2, in the case, a flange portion is integrally provided
in 2 one-end outer circumferential surface on the opposite side
of the turning spherical bedy, 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



[ 0012] According to the invention described in claim6, in
claim5, the flanges are each provided so that the rod-Ilike stopper
extends parallel to a pipe axis up to a vicinity of a base end
position of the small-di aneter pipe portion. According to a the
invention described in claim7, inclaim5 or 6, the coupling pipe
has an extension pi pe between the opposed end portions of the single
pi pes, and both end portions of this extension pipe and the opposed
end portisgie off tHhe Siaftal pi pes are conmbined and fixed by bolts and
nuts whil e hol ding water-tightness. Advantageous Effects of Invention
[0013] [901l0Jaccording to this invention, as described above, the

Ci rount er ont | afoSEFIG8 BF T BBABFFAG 135 LATHb Lhet £ b et R
circunterenti a ) r

t he di anet er, ficient to. rough the turni herical_.body |

or ovi ded b 5t REFLERITURer 1§ EORFEE et 7ol S ade” b ERT Ve

det achabl_e. f | ; ' ' | t I
Sor ow | ng AL TEAN @RI G L ORY ety RRENSTRR Y- AR Ae Sl

surface girdhhe H15098n0Fa1 D&Y LR- Phhc S{ORRAR h8 1Lt §AERL Ly PO ViHled
in the one-end outer circunferential surface of the coupling plpe on

t he si de mafarRRCh R ithe drurdian@asheri cal bodi es, and the male screw
havi ng the dirameter sufficient to go through each of the turning

spheri cal[doadijes is provided in the other-end outer circunferenti al
surface thereof, so that the detachable flange with the stopper is
provi ded by scRewomginketatlee siorewntiniro ddse rfidrml énscilenmp pvirdethyi n
the inner circunferential surface of the flange, which can elimnate
t he converft coaamsf2 xindg , won& afunlhiiencpdppet s marde peoe fipaivoedkadingley,
so that the workability is enhanced. In addition, the slip-off '
st opper PS-PiEstegRabPHOoprd i dordd orhal ¢aeh gdp tases adRgbedurPes disn

the convention joint, thereby elimnating rusting and enabling secure
coati ng formed 'into a small-diameter pipe portion slightly inwardly

depressed, in anend portion of the small-diameter pipe portion,
the male screw is provided in the outer 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 inte the bolt holes
provided in these flanges while holding water-tightness.
[0012]

According to the invention described in claim 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 in claim 7, inclaim 5 or 6, the coupling

pipe has an extension pipe between the opposed end portions of



treatment to be applied. Also, there is an excellent effect of
enabl i ng easy correspondence to the product |l ength and the flexible
anmount. Brief Description of Drawi ngs [0014] Fig. 1 is a front
vi ew of a broken-out upper half portion, showi ng an expansi on
flexible joint in a first enbodi ment of this invention. Fig. 2
is an enlarged cross-sectional view show ng a connection portion of a
di vi ded coupling pipe of the sane. Figs. 3(A) to 3(E) show a
fl ange wittie stopgpersiptst radshosh Fg.oB(tA)oeiodgt Al § ef#t &l geovipdweof
t he sane, Fig. 3(B) being a front cross-sectional view of the sane,
Fig. 3(Cprderhg arppght endearteprst ofhéhsambgnel Pimg D)2 treigegbdmed
enl arged detailed front view of an outer circunferential portion of
the sanme2iéndigeg Py EPrlisi Rgdanvdm hded 46L8Lrad AtGRt tdigd& nFiSéw of
the outer circunferential portion of the sane. Fig. 4is a front
view of a right-half portion of the sane. Fig. 5is a view for

descri bi actiaons of ansion flexihi.lity of the sane. Fig.
6is a f%%ﬁ?n&ﬁgﬁogﬁ E%E%EQ n- ugndﬁﬁ r-Ral f portion, show ng an
expansiqu%H%ﬁible joint in a second enbodi nent.

According to this invention, as described above, the
slip-off stopper is integrally provided in the one-end outer
circumferential surface of the coupling pipe, the male screw
having the diameter sufficient to go through the turning
spherical body 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 workability, 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



Descri ption of Enbodi nents [0015] Hereinafter, sequentially referring
to the drawi ngs, enbodinents of an expansion flexible joint
according to this invention will be described. [0016] <First

Enbodi ment > 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 made up of paired single
pipes la, I'b. Reference nunerals 2, 2 denote paired turning spherical
bodi es t fratea&mentt tttoe@eoﬂpﬁétiﬁdend%wx igmrofis e exgslileg thiegdert
slidably in a pipe axis direction, and each have a partially

spheri calPfogfe lépﬂcﬁﬁﬁér@ﬁq%ﬁpwef%% tq &fsr Bﬁ@@uﬁﬁn%?%‘%h Fnggthe
denot e paired ases each arranged in sliding contact in an inner
circunfe%gﬁﬁ%ﬁ %0 formi ng the same spherica

Brief Description of Drawings
[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 inventiocn.

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-sectional view of the same, Fig. 3{(C) being a right
gside 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 ocuter
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
f0015]

Hereinafter, sequentially referring to the drawings,



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 portions and an outer circunferential surface of the coupling
pi pe 1, feobogiaepits, odoansekpapaliont fbexiplanieinl apeoves:d drardd iisn
the inner circunferential surface of the sliding portion 4. A flange
portion GNVENSAGH ddd L FeartesGwded -one- end outer circunferentia
surface of each of the cases 3, 3, and in the flange portion, there
are circdﬁ%@?ﬁntially bored a plurality of bolt holes 7 to conbine
and fix, A b%lﬁ§ agp nuts, the flange portion 6 and a connection
flange fOrméda Mgy d end portion of a pipe to be connected,

h . Di . . .[00 I i -.end
such as 2 vet o B P2 0L DN LOORT, v L0, 0:b0000 5 Pttt
depressi o {f.fQr 149 f‘ﬁé‘x%'%&i%”%@ﬂﬂié”, Al PACKERYs & 4 tached and

pressed by a pressing ring 1 sposed in contact wth the outer

ci rcunf ergifelall sWIRAR L LA 0y bhgetitdd 0g sPheri-eal sPogh £%i1des?,
and in flange portions of both the menbers in contact with eac

ot her, balt, 1wl eReFbrehdd SuBerdi 8o, andehbetdie mRibersi Ry Spdlels cand
nuts are bored. The annul ar packing 8 is nmade of, for exanple,

nat ural twalers, tisynhtdret fCttabher bosinidibbbetieasnmt ahketodid EXndlpd pe
materials or the like so as to hold water-tightness in a state where
t he outerl eilidablgriamtd glipsuskasediofe@aodn ofartcheattrindwy = phertiiedlly
bodies 2, 2 and the inner circunferential surface of each of the
cases 3, sphgrdciad ehiel o¢ reomigeeniiiel sathaot haelfergorgnumerals Bpe
coupling pipe 1 has a configuration in which the paired single pipes
la, |b arededrbrnEdiafd €a8RAECERED | R HPPIRLdi et Ihmd Gitd tdtdr déf 2Nl n
a one-end outer circynferential s%rface of .each_of these inqle pi pes
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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 O 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 outward 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



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 bored in the circunferential direction so as to conbine and fix
t he annuP&ttilogngesnts apyrobdiecs ignd fAange fRegedbant aRolepos6daract he
bolt holes 7 provided in the flange paortions 6 of the cases 3, 3 are
provi ded PR 3681 ¢F 8rRIRhEPPT REEBEREFEs FHith? B HeW3hFE PdPEM oA IRIMEN
respect t i pe central axis. Modreover, a rod-like stopper 21 is
provided[ﬁgﬁﬂgen the bolt hole 20 and the bolt hole 20 at arbitrary

posi ti ons i n each, of, ¢ hie el ar tlanges 18, so g5 10 extend paral Ll
to a pipe axis Up to & ViTimity 6f Catbasé end PosiiTon of the

smal | - di %éﬁﬁqg(‘tif %Qece?%é hons 16, df&%%%gir%%'sﬁonai?'f‘éfrﬂl';jglt, Yz <9fwgq%hi d

the figur oppers are provided. Reférence nunera denotes a

rib for the,shOPREpAtifNd I S1818NGR NYABIG o L3 JSR0L 65 AL AN WL &Y
gasket for water-tightness interposed between the end portions of the

snal | - di ageliesppsp8 PRIddictl&ieh the shnet @ Pidesrdrdndihl EB@¥3ke
Fig. 4 shows dinensions of |engths and dianeters of the respective

portionsodf ebli® sifnghe pupeiha ebhkhecacupbidigspipe 2], ahbeihuEnbAge
spherical body 2, and the case 3, and as described before, the bolt
hol es 20pofrttibeasanAubath ftrangenit&Erw tih thetatopperls ench tddehgl bolt
holes 7 provided in the flange portion
holes 11, 12 to combine and fix the members by bolts and nuts
are bored. The annular packing 8 is made of, for example,
natural rubber, synthetic rubber, synthetic resin, other
flexible materials or the like so as to hold water-tightness
in a state where the outer circumferential surface of each of
the turning spherical bodies 2, 2 and the inner circumferential
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 cpposed end
portions thereof. In a one-end outer circumferential surface
of each of these single pipes la, lb on the side of each of the
turning spherical bodies 2, 2, an annular stopper 15 is
integrally provided. An other-end opposed pertion of each of
the single pipes la, 1b is formed into a small-diameter pipe

portion 16 slightly inwardly depressed, and in an outer

circumferential surface having the same diameter as that of a

10



6 of the case 3 are provided at the positions where the these bolt
holes forns the sane dianeter fromthe pipe central axis, and they
correspond to each other in a size and a nunber of the holes. By
providing the bolt holes 20 at the positions of the sanme di aneter as
that of the bolt holes 7, the pipe to be connected to the fl ange
portion 6 can al so be connected to the flange portion 18. [0020]
Moreover, an outer dianeter 01 fromthe pipe central axis of the
annul ar Peapgen Psheg thagethehamedh-havetdlr apbberr®rt bdn tire a1 iedichg
portion 4 of the turning spherical body 2 and an inner _dianeter_ 03 of
the flan@®Ipern 6h BrofshiHe CHFaF DB IRSORORL Y, ATHedebyCravter 1s
assenbl i , the annul ar stoppers 15 of the single pipes. la, |b of the
coupl i ng JPIFEH2aBUICBh linn(éng)ﬂl]ar?ﬁhfégsen%' FoRt il 25 1B BdhES SIGTGihg
portions i.n the turni,ng spherical bodies.2, and stops the single
D bes Ll B PO i Bt £oTPasy By ) & G arstddes | on

t he ot her_, ) p ut t.war nnul ar _.end portions
26 of N e THIESS P onE e § P ettl T ARG A At A1'St h e CREg 1
shows a sta it er j L i pym :
distance%ghﬁgt énﬁ?ﬁ#ghnggfgégﬁgggkﬁgggﬁ?upgiWﬁ%ﬁf&%ﬁ%ﬁ?ﬁ% gfagﬁgy

expansi o £f li@x Qe Jgn@l M R Je$R1itbed120ve Wikl e deser ihed. In the
assenbling, first, the siingle pipes la, Ibin a separated state

bef ore cenhichaifiearnefiatihai eedphbAGPiRetd @dpimseanied: krom theudizge
of the small-dianmeter pipe portions 16 thereof into the turning
spheri calf laedieas12,by Botllirsodgl ridnes Si ddegle Bpheri€ids U fadethe bolt
portions. At this tine, since the end portion outer circunference of
each of tdesndlpraiahed ém phpef bangé grsrtli®rfsobned thid katske BplXare
screw 17 has the sane dianeter as that of the other portion, the
i nsertiolprioyided abfrgtictieans Mrereathese hdees domimghs phamd cddlamesdires
2, 2 are fitted in the cases 3, 3 so as to bring the inner '
ci rcunf eMéit ALSPECFLades FoP iPKe cCASES 13 2%3 5i.nt YO5EPHURAg BoRPATtifet h
t he outer circunfﬁrential surfaces of the turning s hericaltgﬁgies 2,
éri beré

2, whi chS&PEP§FhéEri ¢8I PEAVEAEEsPERASE heR Gk arl™ ke i h G s

i i 10 tially. d mbi ned fixed
Dy the DEFEE ARGT T Rt TR 0 RACBoPE HOF Guiny =14 3 Lo es
tandem t 7 af _t ' ni la, | SG
to. the Ponares F st pvandean R RO g P SRR gt

and after, the.gaskelos33 sich, bRtELD lh%ﬁ%éﬁgiggdpggﬂw% ofyjihe

smal | -di ameter pipe portions 16, the single pipe are conbi ned

and fixeddbyrbheqgholts gndribecpuis insertad fp%@réheswéef@lzqs a%d

of the flanges 18. Thereby, the expansion flexible joint is assenbled

as shownpirdvkidgd.l. 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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[ 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
conbining and fixing a separate stopper ring by bolts after the
insertio® & FhetfeSechait iPgivaldest A GhAcReSERFITS WHIREF diitfartbese
morkablllt% In_addition, unlike the conventional joint, does
not occurSilt PRECSt PRt trhenﬁaﬁlﬁdd%%e??kefr%ut@ﬁ FB%‘?FE%U?%Q

d founed, Mo
Conventi 61 %ﬁé?h%*grr‘%?%@%m?&ﬁ%%% P VRE R b ey 1 %Zﬁéggﬁr #;%he
d h I
Flrexi bl o Tamnr PRrbary ShRami orcsY %ﬁa?ﬁ"??%[tﬁ‘tﬂg b ERohp 4t
there is sl Mil@ G0LEEAARA 0 HRARGA L Mchike hengii e RS e

anount, and the correspondence 1s V\BVGI’ e jolnt of

the f'rsbo%%%%Q%%PEB chder canfd ﬁ%ﬂd%”6%&%@@%%cﬁ%éyCéﬁﬁé§§@Qﬂ§?Q%%
to the product length and the flexible anmount, in which the nmale

screm/17fh@%@@gp@r¢h@meu@r sufficient to go through each of the
turning spherical bodies 2, 2 is provided in the other-end outer

ci rcunf erf@ofz2iogal surface, and this male screw 17 is screwed into the
femal e screw 19 provided in the inner circunferential surface of the
flange 18 w t hMbheostoppar utwin dhamakes Dlhérbhariye pi®ede¢mthabloxis
and that the single pipe | b of the coupling pipe 1 and pipes to be
connect e®fALhB eanubercoheiereedl ¥ o ¢ Rarideangeangan [ DOP3] diametenniEn
t he expansion flexible joint having the above-described conflguratlon
is used ©F pEEf 6AACLHNEI RGLtiRe 6|985t@% Hereorhetmr xaBhgdy 2 and

arranged on_ both sjdes of the ex%an3|on erX|b]e joint, flange

t her eof é‘F’elPBPﬁt%Ha%%HeEer%lorfe& LLRRIFI RAMesCs Pk hBecdass 3, (03
f th bl t tively, b h _t tQ b
Connect edt DA <BUf e COREREY 15 The A1 Hpee d & o) Thpocts
vork, 1hdt PIngbs' ofteRd Biaes "t szfi%ﬁ'nec SR PREAT s
coupl ed E%wta% ShANGES dha HRTLURNS 25 SXLEEME] YaRg o AN RNES A RiR)

extrenely short tine
turning spherical bodies 2, 2 and stops the single pipes la,

1b from slipping off, resulting in a maximum distance. O©On the
other hand, the stoppers 21 abut on outward 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 described. In the assembling, first, the single
pipes la, 1lb 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



[ 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, 3, is displaced dowmmward due to ground sinking or the like
such as an eart hquake, the coupling pipe 1 and the turning spheri cal
bodies 2, 2 slide 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 to thereby absorb
the di spllaterengh ¢het hiedpiofespher bea L snndetcedo gyt Bingi g Atst shows me,
connection state of the pipes to be connected A, B when in a state
wher e t h&inespédrs ¢&dameditaons ooyksar S 1YBugH ega s gl eaghped Ithe | b
of the coupllng pi pe | abut on the inward annul ar end portions 25 of
the sli disAg 3o o4 Pﬁpﬁh@O¥E%%Pﬁg1%dﬁé?“%thEBdFég maley screw 17
resultin n_the maxi pum di st ance, central] axis line X - X of the
pi pes to%ﬁ‘é E*b%ﬁé‘&‘?e‘%ll’?‘iﬂe‘iser ﬂﬁu“c‘}?%%égb%%h%rﬂ%&lé’@fame&“@?ﬁttrléﬂn
axis line Y - f t he. caupl in t.hat t he

Spher i carSbBAresBsE TSt HICEbr et b TR HaStins) SR i Soses
the outen circynf enential, mb{'hf aces qf 3 th;%a Yl ”QOSBQ%' C%lhgbqgln%% 2,

2 slide od the i'nnér circu erentlal sur fraces of the ¢

that the 4urnipg SRREL '1C%ur$£’9éﬁ%§th@ SAdy E‘”i‘ 1%0%%?&16@3%0%’%%‘&

around a center ¢ of eac e turning sphérical

Ref er ence igharact eftdd bﬂrch&fe@e@%ﬁ%ﬁe%u%f@b%%|%%e%%@tt%%ﬂgﬁb The
above-descri bed piping work is extrenely easy and ends in a short

time. Obwipblsliyall Bedigel bnabi onhasgl gra dstaeess haeigdd NGindl peel
and the cases 3, 3 may have a nunerical val ue other than t he

f or egoi ngnnu@25passSeéagnds Eribdinepiressing rikigg. 1® sowegaesedandy
enbodi ment of this invention, in which there are portions simlar to
t hose of athlrenfsiedsttoeeodiombritnedandd Hused basehgobbilass and [thiee ngitwen
the sane reference nuneral s, descrigtion thereof will be omtted, and

di f f er entlnpgirkes Wite the halbihplgsstti bed. [foop®)dem, the male screws

17 of the single pipes la, lb are screwed intoc the female screws
19 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, lb are combined and fixed
by the bolts and the nuts inserted into the bolt holes 20 of
the flanges 18. Thereby, the expansion flexible jcint is
assembled as shown in Fig. 1.

[0022]

That is, since in the assembling, the single pipes 1la,
1b are enabled tobe 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 integrally with the single pipes

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

13



VWhile in the first enbodinment, the single pipes la, |b of the
coupling pipe 1 are connected to each other, in this second

enbodi nent, an extension pipe 28 having flanges in both-end outer
circunferential surfaces thereof is further connected between the
single pipe la and the single pipe Ib of the coupling pipe 1. Using

t he above-descri bed extension pipe 28 by being connected at the

fl anges has additional advantages that the I ength of the coupling

pi pe 1 catrdpweadi sy &y elheedddr ame iose rfidorhes innthegsaviehég ional
di spl acenent anmount. In addition, since the bolt holes 20 of the
annul ar fICARgedNNGORISER TYheWEi 6ppenBanAdst her baPil by es In pdsiitded i n
the flange portions 6 of the case 3 are provided at the positions of
the sane Whildmst &he CoRy epitiesatlo I8 nEonfeS8&d IRESBIOAN O8FEE BE ided
as the extension . pipe .| s clear fromthis conpection, exanpl e,
as the eﬁ&&rﬁ’%’u%ﬂﬁ%ﬁ’ﬁ%g}ﬁeo' hESr 2T PEEVEESnT e SR 3P s FTk cOating
enpl oyed,,_ _in which any.one of the single pipes. la, |b of.the coupling
oipe ) T ta RO e GG o Rer Eeatbar kePaovSr o Eas one of
t he case r sed. _That .| L OL0t . Ay figqur

shoun 1 noery iR i int e als tYS SR SR AR teheerea

to the f|t%%g§a99é&is§ﬂe§igﬁ%t%‘§}§$?§ agsiﬁggs\;p{lﬁae?i Qﬁd%ﬁ;}?@d&@@?%%?%?ﬂ B

may be connected to the annu ange 1 he st oppers.

In the f@H&@Hﬁ%&ﬂ%ﬁwghaﬁﬂt%ﬂﬁaéby8@§eﬁﬂ%ﬂ?é@%ﬁ?ﬁ%@@%ﬁ§c@h%ling
described, and this invention further 1ncludes different appropriate

embodi mreptipew thietet he scopeiof t 6| @b rBesdded cospHaigPiipe the th@gth
turning spherical bodies 2, 2 and the cases 3, 3 described in the
respect i wedethedinments, and oind yoprrefsgroalalee cex appd ieff 1 @nd: spéowkve r,
shapes, structures and the |ike can be replaced by any other ones.
Ref er encénStlyag diirdt of0028First embodiment, the configuration enables
easy correspondence to the product length and the flexible
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 to 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 joint, 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



1Coupling pipe la, IbSingle pipe 2, 2 Turning spherical body 3, 3
Case 4Sliding portion 50 ring 6Fl ange portion

A, B are connected to the single pipes la, 1lb of the coupling
pipe 1, thus completing the piping. Since in this piping work,
the flanges of the pipes to be connected A, B only need to be
coupled to the flanges 6, the work is extremely easy, and ends
in an extremely short time.

[0024]

When in the piping state as described above, any one of
the pipes to be connected A, B, which have been connected to
the cases 3, 3, is displaced downward due to ground sinking or
the like such as an earthquake, the coupling pipe 1 and the
turning spherical bodies 2, 2 slide 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 to 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, 1lb 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 a (here,
20°y. 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 c of each of

15



7, 11, 12, 20Bolt hol e 8Annul ar packing 10Pressing ring 15Annul ar
stopper 16Snal | -di aneter pipe portion 17Mal e screw 18Annul ar fl ange
19Femal e screw

the turning spherical bodies 2, 2. Reference character B in
Fig. 5 denotes a displacement amount. The above-described
piping work is extremely easy and ends in a short time.
Obviously, the inclination angle a 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 invention, 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 1la, 1b
of the coupling pipe 1 are connected to each other, in this second
embodiment, an extension pipe 28 having flanges in both-end
outer circumferential surfaces thereof is further connected
between the single pipe 1la 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 &, B can also be used as the extension

16



21St opper 23Annul ar gasket A, B Pipe to be connected Cains Claiml
An expansion flexible joint conprising: a coupling pipe having a
predeterm ned |l ength; a turning spherical body that is fitted on one
end portion of the coupling pipe so as to be relatively slidable in a
pi pe axis direction while holding water-tightness and has a partially
spherical outer circunferential surface; and a case that is turnably
fitted on the turning spherical body in sliding contact in an inner

ci rcunf erems A8 .supbase téeprngrohetbamecephecitah swehntée, asst hbe
outer circunferential surface of the turning spherical body while

hol di ng W&PeLsiioght hessle 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 conly
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 0 ring

6 Flange portion
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wherein a slip-off stopper is integrally provided in a one-end outer
circunferential surface of the coupling pipe, and a nmal e screw having
a dianeter sufficient to go through the turning spherical body is
provided in an other-end outer circunferential surface, so that a
detachabl e flange with a stopper is provided by screwing the male
screw into a female screw provided in an inner circunferential
surface of the flange. d aj An expansi on fl exible joint
conpri si g:]g”c | ing piggg%évFﬂbea predeterm ned | engt h; paired
turni ng %Pheriﬁﬁhqugi%éckg%b are fitted on both end portions of the
coupling pipe So as to"be relfatively slidable in a pipe axis

direction gnhi I%r@ggq5§g water-tightness and each have a partially
spherical outer circ nferenti al surface; and paired cases that are

each turnaply @hhhqgrogtbgﬁegurning spherical body in sliding contact
in an inner circunferential surface form ng the sane spherica

surface as thesaudtierdeamesekepepti abrsybhace of each of these turning
spherical bodies while holding water-tightness, wherein a

sl i p-of f 1t opp#alies sicekegral |y provided in a one-end outer
circunferential surface of the coupling pipe on the side of each of
the turnildg sphenudalr Hddnege, and a mal e screw having a di aneter
sufficient to go through each of the turning spherical bodies is
provi ded 1in anFethde- endevut er circunferential surface thereof, so
that a detachable flange with a stopper is provided by screw ng the
mal e scréw i nt §t8PpPeral e screw provided in an inner circunferenti al

surface of the flange. Caim3
23 Annular gasket

L, B Pipe to be connected
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The expansion flexible joint according to claiml or 2, wherein in
the case, a flange portion is integrally provided in a one-end outer
circunferential 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
anot her end portion on the opposite side of the case. Claimi4

The expansion flexible joint accord&?% to claim3, wherein in the
flange with the stopper, bolt holes 3t t achment ar e provi ded at
positions where the holes formthe sane dianeter froma pipe central
axis as that of bolt holes provided in the flange portion of the
case. C gmi% 1 The expansion flexible joint according to any
one of claims 2 to 4, wherein the coupling pipe is nmade up of paired

single pipes, an eppassdogneh LOI1ioON, cQLfnte%%hpof stlh%sea%a%rélrp@ RESd S
formed into a smal |l -dianmeter pipe portion slightly inwardly

depressetavimfa prddpaktinoneal 1thgtapehl takaimy eéprmzpﬁ:apprﬂd@n,um_e
mal e screw is provided in the outer circunferential surface having

t he sane idi dittterd as dhatewd wopordn af athkecotbannghpipenasd -4 aretoer
pi pe portion, and the male screw is screwed into the femal e screw
provi ded ried ather cilnexl iciaddentier enpiigle swrifsack refcttibe fihddge helidi righe
stopper, so that the single pipes are conbined and fixed by bolts and
nuts i nséPted Ttich tres eind helses Peciedd v rrhiseseafll auges whil e
hol di ng water-tightness. Claim®6 The expansi on f| exible joint
accor di nG &R IELANE 1adhsHEEACERA R &ngagearaedch tpFBEP B So-2han

(e 7o ke stomer BiLeds PRLall o L3 ARpe B s U L0 2 gt (Y
circumferential surface forming the same spherical surface as
the outer circumferential surface of the turning spherical body
while holding water-tightness,

wherein a slip-off stopper is integrally provided in a
one~end outer circumferential surface of the coupling pipe, and
a male screw having a diameter sufficient to go through the
turning spherical body is provided in an other-end outer
circumferential surface, so that a detachable flange with a
stopper is provided by screwing the male screw into a female
screw provided in an inner circumferential surface of the
flange.

Claim 2

An expansion flexible joint comprising: a coupling pipe
having a predetermined length; 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
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Claim7 The expansion flexible joint according to claim5 or
6, wherein the coupling pipe has an extension pipe between the
opposed end portions of the single pipes, and both end portions of
t he extension pipe and the opposed end portians of the signal pipes
are conbined and fixed by bolts and nuts while hol ding

wat er -t i ght ness.

outer circumferential surface; and paired cases that are each
turnably fitted on the turning spherical body in sliding contact
in an inner clrcumferential surface forming the same spherical
surface as the outer circumferential surface of each of these
turning spherical bodies while holding water-tightness,

wherein a slip-off stopper is integrally provided in a
one-end outer circumferential surface of the coupling pipe on
the side of each of the turning spherical bodies, and a male
screw having a diameter sufficient to go through each of the
turning spherical bodies is provided in an other-end outer
clircumferential surface thereof, so that a detachable flange
with a stopper is provided by screwing the male screw into a
female screw provided in an inner circumferential surface of
the flange.
Claim 3

The expansion flexible joint according to claim 1 or 2,
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 bedy,
a short pipe-like sliding portion extending in anaxis direction
is integrally provided in another end portion on the opposite
side of the case.
Claim 4

The expansion flexible joint according to claim 3,
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
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provided in the flange portion cof the case.
Claim 5

The expansion flexible joint according to any one of
claims 2 to 4, wherein 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 anend portion of the small-diameter pipe
porticn, themale screw is provided in the outer 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 bolts and nuts inserted into the bolt
holes provided in these flanges while holding water-tightness.
Claim 6

The expansion flexible joint according to claim 5,
wherein the flanges are each provided sc that the rod-like
stopper extends parallel to a pipe axis up to a vicinity of a
base end pesition of the small-diameter pipe portion.
Claim 7

The expansion flexible joint according to claim 5 or 6,
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 of the signal
pipes are combined and fixed by bolts and nuts while holding

water-tightness.
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