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1 PIPE JO NT BACKGROUND OF THE | NVENTI ON Field of
the Invention 5 The present invention relates mainly
to the technical field of internal pipe joints
suitabl e for connection (orl 1inking) when pipes used
under light-load conditions, or to be nobre concrete,
plastic coated steel pipes having an externa
di aneter ranging from ghegrt Jd8Nem to about 45 nmm 10
whi ch are produced by coating the outer surfaces of
thin steel pipes with synthetic resinin a thin
layer, are a HEUND [ SF it SNAFENFTON
t hree- di nensi onal pipe structure, and nore
FielReaiff ittad Ishvareliadres to pi pe joints that have high
strength in pipe connection and is excellent in design
15 Bher DASTY & 7ot eompia et dalgsi gt nthhietechnical

. positiaon,. connecting ihe pipes. cripti
fle&éfé‘}fedm&retr%;i é?]]%?'qrﬁo notfs Connet |engf(g]iI pc’écéhr? ?Hloen (or
11rASSRI0LER 4 B8 pdl REfeyisathdndergid Gl ad aash&pndbis onsr to

Into a planar 'or 20 three-dinmensional pipe structure,
be amrexteimaletoi mldstivioietedipedk gipeedavinhean
socket of the joint has been conventionally known

extiagmad sHpRet s TAREIRES b T aRQIHnest TWhHel? iPout 45 mm,

Regi stration No, ,8811251. el -
PR Sl SPNALo0R Wl sl i g2 gy
st 3080 arged Sactionad MW i Th Rateiin Dogyeentade

taken-along line A--A", the socket of the joint has a
assHndieteridtar gerpldimn ¢hetlexeerdhens boma broope asprpeture,

and a long | ength of the socket js exposed. St

an?mwwiwﬁyf erertesi e bftihe E%%‘ggf?a‘é%d

. the pi pes .make t 0 (j.oi nt) i . .
R
for having a simple appearance design in the position

connecting the pipes.

Description of the Related Art

As a joint for connecting pipes which assembles the
pipes used under light-load conditions into a planar or
three-dimensional pipe structure, an external joint in
which a pipe is fitted to the socket of the joint has been
conventionally known, for example, as disclosed in Japanese
Design Registration No. 8811251 (hereinafter referred to as
Patent Document 1). In this external Jjoint, as seen in an
enlarged sectional view in Patent Document 1, taken along
line A--A’, the socket of the joint has a diameter larger
than the external diameter of a pipe, and a long length of
the socket is exposed. Steps produced by the different
diameters of the socket and the pipes make the socket

(joint) conspicuous, so that the appearance design of the
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pi pe connection part is ungainly. Furthernore, due to
a sinple structure in which the pipes are nerely
fitted to the socket of the joint, it is difficult to
physically and reliably ircrease the strength of
connecting the pipes even 5 if adhesive is used to
tightly fit the pipes to the joint. Besides that, a
i pt ' s theyd @ing. and reaehmoriefe dug to a
PiE Z’S’?@%%ﬁ% ﬁ%ﬂ’%% Qﬁgd e T s by
simgplleansimgtulhd sircadsiesh titee prigid ermtchate teley abioviesd to

nentionedg oint is not suitable for use in a pjpe

thes wasel © LG alo M nskdd 1 L SIS die RGEH- SR Lo nd
i.ndustry, where  .sanitary..re ' 'y i Cf.

r eldiag%yos%ﬁ:ﬁer?sfapt Kese nré(tahm%#e ?ﬁqﬁ?@yﬁﬁ%}g Dipd® even

if RldGatd ans Nase P-361ddyhi 1y thie: case pipan tateiaajoint.

joint that is fitted to the internal bores of pipes,
Beditle§ aihatt ,i m X dpeegipeadmipedontiparioint and each

LSt Hend AR OO BT 2V L HIEL S 0% S| T Y
G 1 BNPerEREES of ot BE P acht “Bbr 1 FonE sl The

I nset ortions of the
meritRldded Oidint iis iroidifi€ad te tiophysd cial |y Rlbanskructure
reliably increase the strength of connecting the pipes
thesvers widdd aidhesisietuak phpe Dornest ofoa sttdsedryn where

Japanese Patent No. 2894404 is also one type of
sanjifiaphdlegwiaitisond e fitied to the internal bores of

PIRES ;T & PIPe; £ ONISEIOLe NS Lt &d rHCL T €y T e

a chevron washer to De pressed against and firnly
pudflied i e, innes1say faceciof cadd pef isn operatesl hyint

using a bolt and a nut. It is therefore surmsed that |
thathe stfiergic tof donnectérng bilpuse Tt belphysi €ad | youpd 10

surely increased. On the other hand,. the %ointabgd%v s a
EheamRsiP SCHHRS THDURA hot 2B BB 1 1 o't FRg 36T VT
neéé‘ﬁgﬁéké%nce design of the pipe connection part.
However, due to a simple structure in which the pipes are
merely fitted to the outer circumferences of the inset
portions of the split joint, it is difficult to physically
and reliably increase the strength of connecting the pipes
even with adhesive.

A pipe connector disclosed in Japanese Patent No.
2894404 is also one type of internal joints to be fitted to
the internal bores of pipes. This pipe connector has a
structure in which a chevron washer to be pressed against
and firmly fixed to the inner surface of a pipe is operated
by using a bolt and a nut. It is therefore surmised that
the strength of connecting pipes can be physically and

surely increased. On the other hand, the joint body must

have through holes for a bolt-rotating tool to tighten
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bolts. These noticeabl e through holes spoil the design
of the joint, that is, the appearance design of the
pi pe connection part, and they are prone to gather
dust. In addition, even a ?irn1y fastened bolt cannot
di spel the 5 concern that it may cone | oose and fal

out in along in- service period. SUMWARY OF THE

bo INVENTHANAS 2881k 01 o aRaness Pallent 11284 0ksign of

there have 10 conventional |y been various types of
the ojatrst t hetatphisi cahé yappearauce| ges her eafethdepipe
strength of connecting pipes b using bolts or th
conng@t Iohaear | oi 7S, LhoVedE?  PTAPR et hEe T RBRCRIAT t hat®
he. bolts_may_c 0 ut, |
oty Suhl FERn T E G A AL Pt b ol PR e

cottseth i th {000k imgStsde aBobo8dars tHEI eols iheacdomsgrin-
that a bolt may fall out and get mixed into the food

seasidormegiodmaterial . Therefore, there has been a
demand for nodification and inprovenent that dispe
this concern. It is an object of the present invention

to provide an oMM ¥ THY TnvRdMizegr an excel | ent

appearance design in a position connecting pipes. The
pi [Fes cosmecin olepanase chatebe Phys28adi§4 antdhsaeehyve
i ncreased in pipe-connecting strength tot

[ he .
comerielstanyl bxtReRD YRFiReF nbYRSS| Al spPHRCD thak| Rgyatcally

olt for pipe connecti e kS 0R¢
e A T T R e e
usidly SEIVE cor PeRd odi k80 thatsd hpoirid)t Hewstid abtei Jorthe
use even in food industry. At the sane tine, the
comides et behe dasity magcoomectedsewhndhfabkesuthén a
joint excellent in re%¥

long botserthee apevecdent Cglln:a%gaégi%? Ir??nfgfff?‘“rsg%gr?l“g{ e
usQ§gf%g§§%d;f§dﬁg¥§9t58”18£8V£Qe§h§r8iP§ £HénEoncern that
a bolt may fall out and get mixed into the food as foreign
material. Therefore, there has been a demand for
modification and improvement that dispel this concern.

It is an object of the present invention to provide an
internal joint having an excellent appearance design in a
position connecting pipes. The pipe connection joint can
be physically and surely increased in pipe-connecting
strength to the necessary extent. Furthermore, in spite of
using a bolt for pipe connection, there is no such concern
that the bolt may come loose and fall out in a long in-
service period, so that the joint is suitable for use even
in food industry. At the same time, the pipes can be
easily disconnected, which makes the joint excellent in
recycling efficiency.

In order to solve the above-mentioned concern, a first



10

15

20

25

30

joint body 11 in which one or nore connecting inset

portions 12 extending fromthe joint body 11 and each

inserted in an internal bore |la of a correspondi ng

pipe to 5 be connected 1 ar® each forned to have a

hol |l ow structure, a plurality of long slit-Iike

splits 13 are forned in each of the connecting inset
asp¥d 1 9AScHL iﬂb&@i&&@i@ﬁ@ééa& pHb& €561 00 1 RcBXEBhYYa

extend froman end of the corresponding connecting
joirmsesoderti oim I2hia@mdothdeod Oncoanecthagtingetnpott i on

12 is further provided in a hollow_ interjor thereof

poxti ks tApreRndbrg i BROM4thE t hoant i ReeY nht 2ufaRdtRr

. _decreasing fromthe d thereof -t . Ol y

IS Gy Wb A BB 275 Dot | e t ok TR P Ha 1 Bt

be | B EEd Of e @F 1 thEe CONRCCEL APl NESLHPRE L h ORo 126w agbracture,
stop 15 bolt 3 having a conical portion 3a in an end

a glortd oty tdereafg shetelinké hept aperkd steeferredoibeeach
inserted in the hollowinterior_of the conne ting ,

of i HeetCPPe T oind 2l ma’t aPoFehPNHat? +h WnFLACENE&peTEYR!

. portion for_dianmete nsj 0_J r , Which
dl#%ﬁ?%?%i%ﬁmﬁ%ﬁagﬁ%l%%?éﬁﬁaﬁkgﬁ %ﬁt%#%a ?Zgﬁ%ianeter of
cotNEs CONNESS | Aghhdseinporhson darangni s2preughthei nto

Internal contact with the tapered portion 14 fornmed in

corrhecthinld cims et epootiof theisofinethengerasedegotni anhollow

.12, and the tapered sleeve 2 further s a front part
inger i chheredbl el oh %ot%%eFﬁgeP?EHl%Ptﬂgt“étgoﬁPcéﬁgernal

. portion 3a of t t b ' r o
e R

bod\Pel €] Ny 8 $6& LY hol €edd 2stbopsednsertbe ipothe hotlyow
I1 orthogonally to an axis of the joint body 11,

intser e hof et beimget boat edséh BopbsPRi bA/ redAehedsShyP
the hole 21 of the tapered slseve 2 thatdhas Eeen

bolthstradinig BoCPHEChOI POHF AT erf ot Moft R cBRAELP'ng

th%%&%%,2€$%%$$%1%?%2F$%%%§d?%95¥9@ positian; UL +884a%n the
hollow interior of the connecting inset portion 12 has a
rear part in which a tapered portion for diameter expansion
20 is formed, which has a diameter smaller than an external
diameter of the connecting inset portion 12 and is brought
into internal contact with the tapered portion 14 formed in
the hollow interior of the connecting inset portion 12, and
the tapered sleeve 2 further has a front part in which a
hole 21 to be inserted with the conical portion 3a of the
stop bolt 3 is formed orthogonally to an axis of the
tapered sleeve 2; wherein a screw hole 15 is formed in the
joint body 11 orthogonally to an axis of the joint body 11,
screw hole 15 being located in a position reached by the

hole 21 of the tapered sleeve 2 that has been inserted in

the hollow interior of the connecting inset portion 12 up
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a direction of inserting the tapered sleeve 2; and
wherein the tapered sleeve 2 is inserted in the
hollow i nterior of the connecting inset portion 12 up
to the given position; 5 the connecting inset portion
12 is inserted in the internal bore la of the pipe to
be connected 1; and the stop bolt 3 is put into the

to SCTEWAPIR s Qfn ther | & nds badyhd 1s 1 gieke midgligned in
corii cal portion 3a of the stop bolt 3 enter the hole

a Rreafidrhef aperett sieeviee apitdd theeesult ahdtwhéeein
tapered 10 sleeve 2 is pulled by an anmpunt of t

. the |
thenitegla ptheTke e 3 nks ebee iR chhnet i gl g et npor 19 onot

12 in di,aneter_ b wedge effect of t t | on.
thg ocrolrﬂ}eaclr}_ia]tréq %(Sp%%s?%ﬁgl%,{%n%p tttf{w% %ﬁ%egﬁ@%rgd?ﬁg%ﬂ@ﬁ,
thezfddm{éictai% finxeck fsomide 12 nsd dendOrbed conneles ethtdbnal

second aspect of the invention provides the pipe
bojenilt D o grihearge¢ dod heornestedshecand whiee e$ pop Heolt 3

screw hole 15 fornmed in the joint bod 1is

b5 otk CHYGUGIN T oY Shftit gl § P4 Hehol @51 379y pbl to make
t aper.ed sl eeve. 2; e f

thq scpoé'”tcaaple fed” tﬁbﬁe %%a?g%% g%/\trso h%é% %ﬁ@;ﬁ%@%fé#ﬁ:ﬂ@lé 21

of G GalpDAUd | SMeSfe Of, theristeme bedsuBt angtttiee shpPred
bolt 3 "has such length as to sink deep into an outer

slexwec Unfiey gnilladd soy facearnduntheof ofime mbelyliannpeh the
conical portion 3a is jnserted inpto ige.ta er ed,_ hol e

increagie e GRACHIRY cbR2ED RO PP thel T apbrBatsf ekVe
b 22 ) . i . ansion
wecg%epgeég]egqt 9 amémé?ﬁérécﬁ]ep&f?%ﬁ gf]gfnalaﬁeﬁ%‘f rdxpans

e invention provides a pipe join
20,1 HElUding B p@i nti bogyed lc i tnpdd chn@neived mbrem the
connecting inset portions 12 extending fromthe joint
indigtly tkl leendc@acdcteédserted in an internal bore of a
correspondi ng pige be 30 connected 1 are

t h .
f ofheRF I IR hott oW St TREERT £ PECVPrTP Zﬁg?ypﬁ?e
joﬂﬁywhélééégfgfnépéét§h@rfi£§Enggpé@t?a@HePéin the screw

hole 15 formed in the joint body 11 is a non-through hole
leading to the hole 21 of the tapered sleeve 2; the hole 21
of the tapered sleeve 2 is a tapered hole that follows the
shape of the conical portion 3a of the stop bolt 3; and the
stop bolt 3 has such length as to sink deep into an outer
circumferential surface of the joint body 11 when the
conical portion 3a is inserted into the tapered hole 21 of
the tapered sleeve 2 to pull the tapered sleeve 2 by the
amount of the misalignment.

A third aspect of the invention provides a pipe joint
including a joint body 11 in which one or more connecting
inset portions 12 extending from the joint body 11 and each
inserted in an internal bore of a corresponding pipe to be

connected 1 are each formed to have a hollow structure, a
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the connecting inset portions 12 in a circunferentia
direction to axially extend froman end of the
correspondi ng connecting inset portion 12, and the 5
connecting inset portions 12 is further provided in a
hol low interior thereof with a tapered portion 14
having an internal dianmeter that is gradually reduced
le{§¥Eé %x@”ﬂ%pgh§1991119&@£§119§ 2P ntobREy: ia taprred
sleeve 2°to be” inserted in the hollow interior of the
th& A grashondiqgi ddecopaect dng 1hsiet poctiownigreandad
.stop_bolt 3 having a conical portion 3a in an end
diportion therebillvhexeendt heontapered ¢Febli® 2 to be

inserted in the hollow interior t c ectin
ot TSI SAD SO ELLO LgLet gr Plontbe coppeching
coéﬁgé{fghffﬁsé%aﬁ@f@ioﬁépﬁﬂsignfggthérf toeildewhiahal5

as a aneter smaller than an external dianmeter of

holh®w Gotwersinghénsef pothisntd@eand psrpionght havéng an
~internal contact with the tapered portiaon_14 fgkned
interndlk dbimewrrihheti b GFatHBleBnRECRFRY FRGBY Che ond

portion 12, and the. tapered sl f a
nfOL Ot 20t I L oBE15Y 31 eaE- Lol BiLbeL hasonee
ind e £ON £l n PO 98w 3aneEri be stophebebirdspsntidnoed

orthogonally to an axis of the tapered sleeve 2;

conhes €ty ai sseewpbot #o61Ps fodnedstapt heltcdnhedtPhg?d
inset portion orthogonally to an axis of the .
conbhabcpd Gl PSR b@r?PoﬁHQZPOFEéO§CFEﬁFﬁ8&é YBeF&iRg the

25 located in it h : ;
tapaper el SeTBod ot S Phat THSS Baan  Hhg el or ths he T on”

cnbNLELLOLL Py (hHEcEOPBREL LAY1DNEEE ROKER@Npaptt drawhich a
given positron but so as to be slightly msaligned in
ta@eﬂeﬁepbremoﬁffbmsdnamagerthapaapépéd2§|é@véozweéndWhiCh
wherein the tapered sleeve 2 is 30 inserted. in th
hahoh| GRANALEF| BRadEeEhEnednAB EXTG P AL 17156 ioon 15

coggeégiﬁgei%%%%”pBQ%E%BOHQ Eﬁg igogrgﬁbhtsﬂﬂ%dnﬂhternal
contact with the tapered portion 14 formed in the hollow
interior of the connecting inset portion 12, and the
tapered sleeve 2 further has a front part in which a hole
21 to be inserted with the conical portion 3a of the stop
bolt 3 is formed orthogonally to an axis of the tapered
sleeve 2; wherein a screw hole 16 is formed in the
connecting inset portion orthogonally to an axis of the
connecting inset portion 12, the screw hole 16 being
located in a position reached by the hole 21 of the tapered
sleeve 2 that has been inserted in the hollow interior of
the connecting inset portion up to a given position but so
as to be slightly misaligned in a direction of inserting
the tapered sleeve 2; and wherein the tapered sleeve 2 is

inserted in the hollow interior of the connecting inset
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into the screw hole 16 of the connecting in [
12 until sinking into an outer circunfgrenfsglportlon
surface of the connecting inset portion; the
connecting inset portion 1275 is inserted into the
internal bore of the pipe to be connected 1 so that a
through hole I b that has previously been forned in

t.he pi [ i j ;
§ne o _ n t fFe o] 6
polELRE o S Ahgnadrab oL hes o6y etnok gad Suodt shes put
intd the sonnecidéng 1esef poet tonnd@tisgt igheenpdripon 12
math a tpol ]nserted fromthe through hole Ib_of th
untpznlbﬁﬂrtl?g@g trmrkfeOtﬁ@ ?‘é‘ﬁ?éa@lb‘é\ﬂﬁf%ﬁe%‘él@bwt éPfFﬁ86h8$ethe
, . tapered sleeve 2, W r -
connpier vt Shetve BoETSOR0I B4 By AR uadnt TOF t ReT ToN 12
is T@é‘éf@é‘&f‘?{%t&o hOCE gASEnk NepoeanBECt hagpi psetopbet i on
Pndrameter by wedge effect of 15 the tapered
coM@Etian fosodinaet er trxpaghi bal20lbahdathbagi pgeviopsly
then crinped and fixed fromthe inside to be
befﬂhﬁ@pmed:l@Aﬁh@uP%Heaépéétaé#gﬁﬁ@ FavBnEPEn SEFEYi B84C 16
e pipe joint accordin 0 the,t hi [
o ee PHEEALRE DG RESREE R Loche L ied segobonther el
in%é‘rf@{? P}BF’@hé Dasnact28gMi AkBUNpei-amehen 2t asaldigtehed
00 o be inserted and turn the stop bolt 3 that has
wibgea pybli Dheetkbedscrew hokethBoubh hikéecdnmedt ithg pipe 1
inset portion 12; wherein the sto % It 3, h S an
toi(—:‘lrslaléeetllletngphlf:ﬁlél HéﬂfﬁgophéaCSHit@gl B‘Sr ok %a WIS
ua 0 of, slightl re. tha [ éﬁ@ﬂ
taQ%f? eséﬁ?gﬁ/hplglgg 8%6?%8%8%Engg??ng%%kggg port?gﬁkve ’
isléutlzgg bghgﬁe'aﬁohﬁ% bel en2lrfiesnEgniventthed rontrapae the
0 € tapered sleeve 2 is a tapered hole that
cohabkewsgt hasshaperafionhd2 doniddaiegent dvh wealas affect of

stop bolt 3. Afifth aspect of the inventi '
tha paperpdipprtggniﬁ@wu yﬁyqiﬁqﬂq%paﬁgaggikﬁﬁnQ&ﬁ?gﬁﬁ?pdpe

| 900 PLan g ealnecl] 10, fg IS8 Y iRk 2 enbngscred.

A fourth aspect of the invention provides the pipe
joint according to the third aspect, wherein the through
hole 1b that has previously been formed in the pipe 1 has a
minimum diameter to allow the tool to be inserted and turn
the stop bolt 3 that has been put into the screw hole 16 of
the connecting inset portion 127 wherein the stop bolt 3
has an entire length including the conical portion 3a,
which is equal to or slightly more than an entire length of
the screw hole 16 of the connecting inset portion 12; and
wherein the hole 21 formed in the front part of the tapered
sleeve 2 is a tapered hole that follows the shape of the
conical portion 3a of the stop bolt 3.

A fifth aspect of the invention provides a pipe joint

including a joint body 11 in which one or more connecting
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inserted in an internal bore of a correspondi ng pipe
to be connected 1 are each forned to have a hol | ow
structure, a plurality of long slit-like splits are
formed in each of 5 the corfhecting inset portions 12
in acircunferential direction to axially extend from
an end of the correspondi ng connecting inset portion

' ¢ . . . !
:Lns:)eft’o\;?ﬁ:gcdu?ﬁs al%%ﬁ&iﬂqq NSEdm P I A A2 BSaf Ul helid each

nterior thereof with a tapered
ingeardd oninld rhai twrradl Ifbtatef nal colf megt@rd teg rpase nge  be
fromthe end thereof toward the joint body 11; a

conregserest] Is|aesy eegCh of NG Ghse? tiears g threl Lol $owpcture, a

i nterior of the connecting inset portion 12;.an
DL 09T 3 I i COHT it bt (T HoTe ahferath of
thP UL+ therafer Wiskei shd hey tapes edi sb@rveraent 0o be
€$nserteénf%ffhe635 hol l ow i nterior of the connecting
diddEsgtorpard iann 2l hasxteend efropaan ¢md whif chha t aper ed
portion for dianmeter expansion 20 is forned, which
corres Pl i taNnarll InG  AAE APt nkt . WPAneh®r of

t he connect i i nset e} [ 0 t. int
o ME GO MR (1 TApar e P Gk o7 ¢
int2d-itdie el Qe intel | ore Metde SORNESE | 1Y hasEhgpeition

12, and the tapered sleeve 2 further has a front part
intdrnsli ohisnetser evediodas B2y f Drored-tdreughthéreco fpeeedrd

sleeve 2 so as to extend orthogonaL%% to an axjs. o

f
the Ho irdpdrady stleve 1APeXferet ¢ thriughe hoPesigefsin the

formed in the joint bod 0 07 AN S
ol TS A M P Bk Spgnaslghonse abes
stdPEH8/A 3 MA 00$i 4 | @h1earhssl byor hea st exh &gl ep@2t 06n

the tapered sl eeve 2 that has been inserted in the
thdrd pwwihdsrirortiof tdwe connelbeé¢vg 2 nsetbpornsontad iyp the

to a given position but so as to. be sl

holnoyal iR 4T B0 i FUREG B B +rh%%m>%€§{%% tapapeq®
reagliljtepea}vﬁ?c[ gir% ﬁv@g%:%ve%%ﬁ)%r%%h%?;{f& bpli 3iiRePELVLOYShYion
20 is formed, which has a diameter smaller than an external
diameter of the connecting inset portion 12 and is brought
into internal contact with the tapered portion 14 formed in
the hollow interior of the connecting inset portion 12, and
the tapered sleeve 2 further has a front part in which a
screw hole 22 formed through the tapered sleeve 2 so as to
extend orthogonally to an axis of the tapered sleeve 2;
wherein a through hole 18 is formed in the joint body 11
orthogonally to an axis of the joint body 11, the through
hole 18 being located in a position reached by the screw
hole 22 of the tapered sleeve 2 that has been inserted in
the hollow interior of the connecting inset portion 12 up
to a given position but so as to be slightly misaligned in

a direction of inserting the tapered sleeve 2, and wherein
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the tapered sleeve 2 until sinking into an outer
circunferential surface of the tapered sleeve 2; the
tapered sleeve 2 is inserted into the hollow interior
of 5 the connecting inset portion 12 up to the given
position; the connecting inset portion 12 is inserted
into the internal bore of the pipe to be connected 1,

t hol '
thetai’kgﬁﬂ‘eﬁae%lto@ hold, & pfudhe fapere slieevec2etr Shole 22 of

with atool inserted fromthe through hole

thel& e ndte 4 lodante dyntlill twoi ol mpkntheamomicat portion

3a enter the hole 18a of the joint body 11, with the
cipaumfiaramaiat it faee f sthevezered ey iy Hie

amounpt of the misalignment fo incre ; [
el s e 0% TP gUEn LA neease the | soupect 08
thd Qﬂﬁ{r?&;tpiq{%'ﬂ{%é@rp@f@i@ﬁ ef2 expansi ons fhvedngos heidd;

pipe 1 1s then crinped and fixed fromthe inside to be
the aureeiEtind Sisdth @speotn of2 the imsentédniprovildes

the pipe joint according to the fifth aspect, erejn
ingeialhistigh ohdie 1BLRE theP§ FMBOE 1 2 g o%ﬂ%dsé%p

l e 20 ext endi f
votu i S LS, PR s OB e ot e ey
indbhale A8 extendi RGudK b 14 hes abpvendol eitraspbedpol 1 ot

and is forned as a tapered hole that follows the .
malehapes afortiea tomical opodd i entSa e tihele stdp ®bl Ehg; joint

and wherein the stop bolt 3 has an entire 25 Ieggth
bodncl udivgE it He @ off Tal t PRt o BataRfreh F5°8%Tal t9

pthOJLeeA (?}%Sgpgé]t]g%ncgpnt:e%% r&qéerﬁgégl? nrﬁ@r@t SE& e#?ﬁ{aﬁsgztﬂé

! ¢ .eeve 2 seven aSpeCt 6]
co%ﬁé@%ﬂﬂé”ﬁﬂgéww§@¥%ﬁb@|P? ih Gldmé et ugy nge@g o ffect of

ody 11" in which one or nore 30 connecting inset
theardpansd oexiendioy diamntae ¢opansbody 10, andapbe
pipeeaclh J{snstekgetrgedcéinmpaend | Qrtlgrfnl%l;ego%forgftge Cgrrlggggoggl P
connected.

A sixth aspect of the invention provides the pipe
joint according to the fifth aspect, wherein the through
hole 18 of the joint body 11 is formed as a hole 18
extending from an open end thereof and leading to the screw
hole of the tapered sleeve, and a hole 18a extending from
the above hole has a bottom and is formed as a tapered hole
that follows the shape of the conical portion 3a of the
stop bolt 3; and wherein the stop bolt 3 has an entire
length including the conical portion 3a, which is equal to
or less than an entire length of the screw hole 22 of the
tapered sleeve 2.

A seventh aspect of the invention provides a pipe

joint including a joint body 11 in which one or more

connecting inset portions 12 extending from the joint body
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pi pe to be connected 1 are each forned to have a

hol low structure, a plurality of long slit-like

splits are formed in each of the connecting inset

portions 12 in a 5 circunféfential direction to

axially extend froman end of the correspondi ng

connecting inset portion 12, and the connecting inset
11 PRI 002 s [UL e pf ovhelgshin Gohol bova bokeebponding

ther eof ~w a tapered portion 14 having an interna
pifh aRtes deereaséagl f & o éheh efidrnder eof havead dhedlete

joint body 11; a tapered sleeve 2 to be inserted i
sta?l;l@tull’lﬂgl I@V\pllmr@tlbv of 1pRIcohhectihg ?HgéFSpaF?i Srmed
_ , and_a stop bolt.3 havin Lcal 1 poktign 3a
lna%a%%d?%oF??oﬂgn?ﬁS é%?;lﬁﬁggeﬁ%ggﬁéﬁsaégr%g gleeve 2

ci%%nge%gggféfddiPeEB?onhQB|Q%ﬁhﬂl?réﬁteﬁﬁ thém an end of
necting inset portion 12 has a 15 rear part in

tn¥hishrashapeind ponhtopifior idsanepertéspahsi oAnd26nps
formed, which has a diameter smaller than. an externa
cognanetng Dﬁsehepeﬁﬁhéétﬂﬁgl§n§BFtB8FtPﬁﬁviaegn&ni ollow
. brought _into_internal contact with the,t :
lnb@F%PBntﬁ%rPBﬁnﬁa%Lna Fﬁ@eﬁgﬁl8&#%2?ér?3rﬂgsaﬁgean

ingggﬂsgtaygﬂwé@ gee%hemnaﬂ,fr@ﬁdtaa the tapeeed sbseve
2-Tur hér "has a front part in which a screw hole 22
chikSi60nERHolbT oughat hepbaper edesiveedete b d@segpged in the

extend orthogonally to an axi s of the tapered
ho2lowwhetekhod pﬁréé@hcﬁ8pécién93iP8F Qogﬁasﬁeab%e%%d @

connecting inset _porti.on-o alLy :t0 san i '
St?ﬁebeéﬁnécpﬁﬁénﬁngefoféc%&r%%%%q%g,3€¥égkﬁfbjgﬁiﬁgﬁglon
th%%Fg%'-th:gQ‘é%Be@h'en & ReSI isaR e vieeac hed tey e rgedewn the
nore 22 of the tapered sleeve 2 that has been
holl 18&r i 8d eirA oirhe thalhleowonmieertiiog dmseite REGHREEY g has 2

inset portion 12 up to a given positiaon t .
roht palhgfinl wivickaln GReE el HaRR T SF e s ton

I nser

o SRS LA X A S s e
dﬁﬁ%§%§do%l%%Qaé%dﬂgéﬂiﬁﬁlﬂﬂéﬁl portion 12 and 1is brought
into internal contact with the tapered portion 14 formed in
the hollow interior of the connecting inset portion 12, and
the tapered sleeve 2 further has a front part in which a
screw hole 22 is formed through the tapered sleeve 2 so as
to extend orthogonally to an axis of the tapered sleeve 2;
wherein a through hole 19 is formed in the connecting inset
portion orthogonally to an axis of the connecting inset
portion 12, the through hole 19 being located in a position
reached by the screw hole 22 of the tapered sleeve 2 that
has been inserted in the hollow interior of the connecting
inset portion 12 up to a given position but so as to be

slightly misaligned in a direction of inserting the tapered

sleeve 2; and wherein the stop bolt 3 is previously put in
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into an outer circunferential surface of the tapered

sleeve 2; the tapered sleeve 2 is inserted in the

hol low interior of the connecting inset portion 12 up

to the given 5 position; t Bé connecting inset portion

12 is inserted in the internal bore of the pipe to be

connected 1 so that a through hole Ib that has

revi ou r ' j j ' i
e G Tl Ao a7 TR Beaneetswg ~naet portion’
int?; aaslitdie Siopukpbtedtiasestefaca ¢hetl® tapered sleeve

sleeve 2 is tightened with a tool inserted

2;Ejgenmﬂpiff@sig©e@?d21QStbnﬁﬁk%e@h%ncB%?c%P£L§$1%gﬁeééor
er a hole 19a,0of the ¢ j [ '
of it COMASTELTN LAt PRECESper ba 21 BeverPotb P g hy

pogftﬁgyynﬁhepéoﬁH§c91§8|iﬂ@@@n okoibAcIease theerted in
connecting inset 15 portion 12 in dianeter wed

b e
th&f feedrof] tiheré aperete popti bn Percdnaseted ixﬁﬁnghéﬁ,a
and the pipe 1 is then crinmped and fixed fromthe .
thimssent be bbb cohABCTel. PARVEPEALK BEBBCEOBRCtnGh The Pipe

i nvention provjdes t i [.Oj '
1 LOvent LonBLou dEge! DRCBLAE phobni oa6sotfindolgcthena,
in§8 ”ﬁSEtDQ?'@§?ta88f£hens%8pi§oﬂ@f5€ﬂn@5rﬁeh°ﬁﬁ the
extending froman open end thereof and Ieadin% to the
&

taSEFEW BDEEva2201 st heghaperddwikbevetoolanisarhsre f1oR the

extending fromthe above hole has a bott :
thfoughdhaéesalbapéﬁeé9hépemﬁﬁ8tthIF8%écﬁﬁgb§%gﬁé%oéa

the coni cal _25 rtion f .t b . -
entAg SnRolanifia B2 bhe] gaeRket a5 ShaB ppb corher s
th%gg%gﬁlg'gﬁa% Pas 2aPkhiuE edivamekepulldeal bgwaphemount

B e TnssrTed and turn he stop, DOLLS 4 has
poig¢gggﬂ£h§rei2 th% stop bo!t 3 2%%ﬁ%n n%%%?f% éﬁ&@th
ginheiesgitedl Poreiar 4, S C isequal to 12
poggﬁé logs %otrh %g a%re] teerzlft Ierx% aln%qg)tnlj %fndt hees i holies 22 cof
crimped and fixed from the inside to be connected.

An eighth aspect of the invention provides the pipe
joint according to the seventh aspect, wherein the through
hole 19 of the connecting inset portion 12 is formed as a
hole extending from an open end thereof and leading to the
screw hole 22 of the tapered sleeve 2, and a hole 19a
extending from the above hole has a bottom and is formed as
a tapered hole that follows the shape of the conical
portion 3a of the stop bolt 3; wherein the through hole 1b
that has previously been formed in the pipe 1 has a minimum
diameter to allow the tool to be inserted and turn the stop
bolt 3 that has been put into the screw hole 22 of the

tapered sleeve 2; and wherein the stop bolt 3 has an entire

length including the conical portion 3a, which is equal to
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tapered sl eeve 2. A ninth aspect of the invention
provides a pipe joint including a joint body 11 in
whi ch one or nore connectin 5 inset portions 12
extending from the joint bégy 11 and each inserted in
an internal bore of a corresponding pipe to be
connected 1 are each fornmed to have a hol |l ow
or .‘Q’lté’sus‘:t‘%{a? aarpdﬁ{ﬁpiloéjtfén&tfﬁ copferenddadw spbfaces odr thee
joirnt body 11 has a tapered shape; a pin sleeve 2' to
tagdeerekD dInsArd exl. in the hollow interior of the
corresponding connecting inset portion 12', a split |
slébvanﬂhiaﬂﬂQRﬁrﬁﬁ o %&Y%@t%$ﬂiErQﬁ%d%%v?n%lgﬁ joint
. inner circunferential.surface. .in t d s :
InqREHIEE 10 Theibpet b tndpebroty Shudle SOaRfecting
inddt GUHEEI G I A - SUEE 681,00 £6m CORDEEE 1Y bEEET115%nd
portion 12° and an outer Circunferential surface that
cadiasi sesthstantaml 1yt e d brivo ext ef nal coiaespending pipe

internal contact wth the internal bore of the pipe
to e arhrected botre aghvi ered coni Rare pdriPoh®%a in

an end ti th f:. wh ' ' !
oo Bl S Lol O LD G DR AR 1 PP phEE e Hnd

joicx&P%g); NGy iﬂb?@tap@%éé}@@d 12hapap 2 pearsioare 2n whioh
a flange-shaped head 23 is formed, and further has a
indeOndd pia tthd hdil thw aifiotei@d ¢hsehe edonr ePORAENT
coni cal portion 3a of the stop bolt i forn&ﬁ . .
corgretiolemhal 15et PRt B s1of / t heSPtht sFi%%‘é? et BFhUEIN9
screw 25 |l e i.s_forned i . O] :
On%w?%ﬁﬁ%ﬁﬂ? ﬁtt%§anha%§? of ?%%Q?o#%%gé%ggg%%?}?%esurface
in SET L& dpabei NgehOtatedtoi fha@ pesétéanshigpehed b
* ;%égﬂ%$§ 21 ofgthe pin sl eeve 2' tﬁgt has begn y
out dsef i ecumfie tdet hol | suwrfaterdbrtioé cheneohhegt inget

inset portion 12' up to a given position but 3
porolidye 51§ ghirdlyahi Q@ ?ﬁn%Hr?ngeagPE%?'oﬁu5£aF%gEP?gnggs a

suéé?a%gfgfﬂy gﬁfgggmzéitgggafhgigﬁgtEPeiﬁpkﬁ%e§h§§véoﬂgact
with the internal bore of the pipe 1l; and a stop bolt 3
having a conical portion 3a in an end portion thereof;
wherein the pin sleeve 2’ to be inserted in the hollow
interior of the connecting inset portion 12’ has a rear
part in which a flange-shaped head 23 is formed, and
further has a front part in which a hole 21 inserted with
the conical portion 3a of the stop bolt is formed
orthogonally to an axis of the pin sleeve, wherein a screw
hole 15 is formed in the joint body 11 orthogonally to an
axis of the joint body 11, the screw hole 15 being located
in a position reached by the hole 21 of the pin sleeve 2’
that has been inserted in the hollow interior of the
connecting inset portion 12’ up to a given position but so

as to be slightly misaligned in a direction of inserting
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fitted to the outer circunferential surface of the
connecting inset portion 12' so that the tapered shape
of the split sleeve 40 and that of the connecting
inset 5 portion 12' coincide with each other; the pin
sleeve 2' is inserted into the hollow interior of the
connecting inset portion up to the given position;
thd ﬁ%ogw&&é ngr i NS84 wROFLi QN2 shsitnsested 1o the
I nternal bore of the pipe to be connected 1; the stop
fithodd o itshpubutat octheusterenhdbe d0rfiscefofhehgoi nt
body 11 to nmake the conjcal portion 3a of the sto
coryaﬁqt@%mr&e*i HeO Rl @ 212 of S® Dt nti3e ebgReBed Swgﬁ of
the resuli that,the pi eeve 2" | b
thg, ol S e Qarr it ¥ neffe o TP kBl "4p s

poftdhery nyad-ide tiher8adBcHi beRELPNLhO pDETeBSEVENE’ is
split sleeve 40 15 in dianeter by inclination of the
indepssddipos ttloa, hahtow hent @i per 1of sthhepornéapédgahdset
fixed fromthe inside to be, connected. A tenth, aspect
pOEﬁ:QWmPPrﬁ%n@W%nng%%iE%%th%nbib@e FOPRECHERSr 4PAgtt o
t he ninth aspect rejn e. 201 f
POSTHt R odylﬁll?%é¥%$nel a%ﬁg h%ﬁéfﬁ%gﬂéﬁrﬁogé ?gng%gg ko

be (Qddie-hah el of thbespbp sbeeve 25;pubeigts the bokew Rdle
formed in the front part of the pin sleeve 2' is a

15 tapetrtes jtgiret;h@dti]yfbllbwnah% thapeonicehepebhienl 3a of
portion a of the stop bolt 3; erein the stop bglt
£ T Sl 28 FRiigEneas Kous, 7k SechiFnpbnaRtEaTRr2
.Gl reunferent | u ce. of [ Ob Nt ; bo h

Gl ATl Anag B o Derbohn OB

am@in©fo £ hend apes£di gheene; 2théospuit theepiénisl eeveulther
by the amount of the m salignnment; and wherein the

motaperedshapenefdt hect hoert30iecreantetbnt fRLi5upiaese 40
of the split sleeve 40 is

in Sl SR LBy e b o BTl 8-t D8, Sk
pipe 1 is then crimped and fixed from the inside to be
connected.

A tenth aspect of the invention provides the pipe
joint according to the ninth aspect, wherein the screw hole
15 of the joint boedy 11 is formed as a non-through hole
leading to the hole of the pin sleeve 2’; wherein the hole
21 formed in the front part of the pin sleeve 2’ is a
tapered hole that follows the shape of the conical portion
3a of the stop bolt 3; wherein the stop bolt 3 has such
length as to sink deep into an outer circumferential
surface of the joint body 11 when the conical portion 3a is
inserted into the tapered hole 21 of the tapered sleeve 2
to pull the pin sleeve 2’ by the amount of the
misalignment; and wherein the tapered shape of the inner

circumferential surface of the split sleeve 40 is of such
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an end of the connecting inset portion 12' in a
position where the split sleeve 40 is fitted onto the
outer circunferential surface of the connecting inset
portion 12' 5 so that the tdpered shape of the split
sl eeve 40 and that of the connecting inset portion
12" coincide with each other, and is of such Iength
siddatndhe split sleeye A4 iso1 putsplesONi@Chrotthidds from
ase of the connecting inset portion 12' when pulled
an hd hef pile sd@evecbinan memtunboot iomeld0 ihmsal pgsahehon
An el eventh aspect of the invention provides a pipe
whensi rfthe g Uidi nleeyoi R bodii 1aed kP ch®n@U b nor e

. connecting, inset porti 12 t ' | O '
eGSR AL PRLLLORSAE cBASIELTD 1R (et bt
SO fccg{rénigiﬁ%;qjheﬁgegéd pé}ﬁ)%pé OoPerkONGsci edslecate® £achnd that

( ave a hollow structure, and an outer
of GHe wWdmtentind duséaceoofithmel2 | otminbdbdy @#ithasaah
tapered shape; a pin sleeve 2' to be jinserted in fhe
OthﬂﬁAfﬂ@drﬁ%r@%rs%ﬁhth%n%B%n%%%?n@h?n§%%ltp§i??8ﬁ 19 1s
a split sleeve, 40 with one i al if, 4 i
out & e B T an S EhE ¢l bty sl £brcion

12/Shans, igdentdgaby tond hsi k apes&de Shapgn Ohmbhet OBt ethe
circunfierential” surface of the connecting inset

miarigromerd2’ and an outer circunferential surface with
a substantially wuniformexternal djianmeter that is in

i1 ntAst g@tewﬁ%g@fw% 25 the IRYERhAPbBFeVOFCPhd BiBE
.1 an t t.3 ' . CONi i i
jo%ﬂ;(ﬁﬁfihﬁiﬁgna?%01nth?gggglﬁ.1ﬁ°ﬁ%58%iBﬂét69nm§§e'n

er eof ereint n sleeve 2" to

colfe d gy tadsdn % e hohboywi nterbpsing them ensngethogbody
I nset portion 12' has a rear end in which a
11 fdrehgezchapese head is 4or edeandl abbrenefpar Eorre®RPEALING

~a 30 hole 21 inserted with the_conical portion 3a.of
pintheatRp AT NeBFed3l| 3reorded B?Fﬂ%éoﬁ%ﬁh?v?oaaﬁoéi?g

stfgcé£¥%f”£hglggvguter circumferential surface of the

joint body 11 has a tapered shape; a pin sleeve 2’ to be
inserted in the hollow interior of the connecting inset
portion 12’; a split sleeve 40 with one axial split 41,
which has an inner circumferential portion in a tapered
shape identical to the tapered shape of the outer
circumferential surface of the connecting inset portion 127
and an outer circumferential surface with a substantially
uniform external diameter that is in internal contact with
the internal bore of the pipe 1; and a stop bolt 3 having a
conical portion 3a in an end portion thereof; wherein the
pin sleeve 2’ to be inserted in the hollow interior of the
connecting inset portion 12’ has a rear end in which a
flange-shaped head is formed and a front part in which a

hole 21 inserted with the conical portion 3a of the stop
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2'; wherein a screw hole 16 is forned in the
connecting inset portions 12' orthogonally to an axis
of the corresponding connecting inset portion 12",
the screw hole 5 16 being lScated in a position
reached by the hole 21 of the pin sleeve 2' that has
been inserted in the hollow interior of the
bolGOMNed I NG el r PG dAM 12" t dIPart Oasdi I ¥ENChPHOSLA T ODeeve
but so as to be slightly msaligned in a direction of
27 ;i ngertding & hecpiwn Isdbeves 21s fowdnevherei the heospe¢ting
. sleeve 40 is fitted to the outer circunferentia
ln%ﬁ?f&ﬁﬁ¥kﬁiﬁtﬁﬁa(ﬁﬁﬁﬂﬁﬁ?@&ﬂ?%é@? Hord¥bh ﬂg'tg% t hat
the tapered shape . of 't I ve, AO
Coﬁﬁﬁfgﬂﬂﬁi i?ﬁf#%%%ﬁngp%r?%%ﬂ5%5§1§§iﬁ%iUééggt%gg%%gﬁOle
16 Ydelg theatid Sl eevso2itisn tesEid@tby Ntige thelbobl ovs
interior of the connecting inset 15 portion up to the
thegipden gioesitd o; tieet stap bodt Bseriped inntlethelsevew
. hole 16 of the connecting inset portion 12' until a,
integdoremf dfhe ORI/t b t 1B eF STt PR ]p%si?ﬁ”oho tnteen

t.he pipe.l can be_ | r X t s :
ol LIRS SR VeI LEt I (ORIERIRG oo Leiroction
of ltig%e@cjmgoecﬁé) B coneees el 1 sed tited raih htloegbphot e

~that has previously been formed in the pipe 1is
sledviegrEdl vd thittthed serehe hohzen 6c b cuhEeremheet | pgrface of
inset portion 12'; the stop_ , polt inserted in t

the SRR HET MsEtehdPe T oHPN 2121 s50 1 Tight ehidd pRrad; saFee
of IISETL e [ TOMINe Jhrolgh fiol oLbepl 25nlberphgeids

e
€ conical portion 3a enter t e 21 “of the

poiibsl EeVe- R ncvid hvitie seshlsthdal the pin sleeve 22'is
I's pulled by an amount of the msalignment; the split

insdeeve 4é stHarhhblowpieder hot hef skine @preeErbAJt dnset
increase the split sleeve, 40 in

POt iR ifoh T1° BBV ERePPEpbt ¥ pgt:l(%l £ foe{)ak%l{:h% pPpeUl
in%%&%%%%&%é&nﬁ%hgng6lgf fixed,fromihg inskdepbochen 127
until a rear end of the stop bolt 3 sinks to a position
where the pipe 1 can be inserted; the connecting inset
portion 12’ is then inserted into the internal bore of the
pipe to be connected 1 so that a through hole 1lb that has
previously been formed in the pipe 1 is aligned with the
screw hole 16 of the connecting inset portion 12'; the stop
bolt 3 inserted in the connecting inset portion 12’ 1is
tightened with a tool inserted from the through hole 1lb of
the pipe 1 to make the conical portion 3a enter the hole 21
of the pin sleeve 2’, with the result that the pin sleeve
2’ is pulled by an amount of the misalignment; the split
sleeve 40 is further moved in the same direction to

increase the split sleeve 40 in diameter by inclination of

the tapered portion, and the pipe 1 is then crimped and
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A twel fth aspect of the invention provides the pipe
joint according to the eleventh aspect, wherein the
through hole | b that has previously formed in the
pipe 1 has a 5 minimumdiareter to allow the tool to
be inserted and turn the stop bolt 3 that has been
put into the screw hole 16 of the connecting inset

. td e i .
fl)ﬁ%g{]gftr%rﬂ(} %e wherel nd he stamdaldg3 has an entire

udi ng the conical portion 3a, whichis
equalt wed fath sddpgidd yo frortee tiarerant entprevidegt thofp e
‘ .the screw hole 16 of the connecting inset portion 12';
joiwmterasiap ndigichdle The fkeHaNih aREF T oM NPar D ofhe nghrough

pi lLeeve 2' is a tapered h 1 t
h°1§h§ﬁé§%ﬁgﬁ;h§s(ﬁﬁﬁ%%ﬁu%%%tégﬁWQ a:g?q?ﬁé%%%%%s%oﬁ%ss?
mirBRREREIdE dhe o Serew hale d&oftd hee convestédgahdsetrn

portion 12' is 15 |located close to a base of the

theCﬁ;’tﬁ_ﬁi:tHd‘lg: insetatpdrds dredi?' put Anto rtleensdregpeete o6 of
the invention provides the pipe joint according to
theaprafstgna He sfp st 1oq 21"2;, wﬁm%free%rh tt&%es*f%&g MLt 3

body 11 ,has .an tline of. L Zzes. as
has @ §ifd £ 30" i%_nclen ejh%éjj%%]ﬁ%ﬁ(%g%rﬁgl ng E?{gg%ﬁ%g Ja
whildV el IQRds @ of N Eefdad 1§ Vierd hattah neeréstihe length of

connecting inset portion 12 extending fromthe |oint
thebayreld Halteod tdheof ntler nedniporieing inset pppetienbe’

connected 1, the joint body 11 i [ [ . .
wheTaefigie Baife § bl RIS eidb et “PHE 257 Bppehr BiGedth

desi when connect | ' h
s1e6ii9 ing the tQCaarPeerIée s e%%gt}gégff%llJY§ %%ggsg%%regﬁfs%e

cori¥a1s }H@ﬂﬁ’iarﬂ%&eaﬁ Nehd her s et hs pfandonneceéingthbe
pipe I to the necessary extent. In the invention
scacardiend & of hend hhomhendifouinseaspettsonrlEhel S0

fifth and sixth aspects nd the el eventh L fth ,
LoCEL Shpldets, 04 e TETE $h GRS hCa EEGiar LSRRT I BPEFRRE 177

th%%'thirteenth aspect of the invention provides the pipe
joint according to any one of the aspects 1 to 12, wherein
the joint body 11 has an outline of the same shape and size
as the pipe 1.

Since the joint according to the invention is an
internal type that inserts the connecting inset portion 12
extending from the joint body 11 into the internal bore of
the pipe to be connected 1, the joint body 11 is
inconspicuous. Therefore, the joint is excellent in
appearance design when connecting the pipe 1.

The stop bolt 3 for pulling the tapered sleeve 2 or 2’
is used as means for surely increasing the strength of
connecting the pipe 1 to the necessary extent. In the
invention according to the third and fourth aspects or the

fifth and sixth aspects, and the eleventh and twelfth
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external dianmeter of the stop bolt 3 certainly

prevents the stop bolt 3 fromfalling out. This

conpletely dispels the concern that the stop bolt 3

may come off and fall out A a 5 long in-service

period. Consequently, the joint according to the

anenylon g;f be sui%ably used even in food industry
asped's,! ' POSRIALL | i

png%érl ;Elﬂélnayle%:ltrg %te%h?ﬁnt ot ht%ff o%%a.d%i a%lgffi %tﬂ?
extageRrdidigiidr dheof oid ofor heoinventéorpinlly pheveipe the

1 can be disconnected wthout difficulty by | oosenin

stdméxslgfof botam fad e e ewThden GRFRlsdie Sudi sReLs, the
W enc .. This makes the jaint excel t_J L NQg;
ottt Ths SRkes e Lol SXEeAERtaR EEpUcLha0in -
lorf%'i%—%ﬁﬁ%@%%?p%@ds WY S haMeng i jtoiddcofing
e invention according to Enbodinent 1; FIG 2 is a
to RN Mwemshaw dign phpes ehmiely i wsedsénen thefpod nindpgtry
FIG 3 is a sectional view, taken along line A--A oL .
thaﬂ] _c;shzl;nuzplarambso% e sprRet el Vi ew-oft aTO5F &R BRtFRTE!
ich a i nt, bo [ dified in shape; FIG 5A i
ma&be@%tpé?:ﬂt%‘ixfg_wfe‘%v %?eag%é?i ation in which 25 a j oi o
body,, i d&g@ﬁgﬂpdaégofﬁgﬁigtgﬂ@ﬁe5fbi§t8098t§§e£hb&ﬂtion,
view of a variation in ich a joint body is nodified
thd NpiShape; cdil Ge 64 ssomnperspeet tveuvi @t bicalvdr Pt i on
in which a joint body is nodified in shape; 30 EIG
logBnna Pet speerihel Vi %Wb*fhaav%ﬁ%vrBﬂrPEn%Feﬂ guch as

a %%é%?fgyjﬂasﬁmnggﬁlsnee lflen el '%Pce;e{%teJnﬂ S8 %é%

I nventi on
efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view showing a joint
of the invention according to Embodiment 1;

FIG. 2 is a plan view showing pipe connection using
the joint;

FIG. 3 is a sectional view, taken along line A--A of
FIG. 2;

FIG. 4 is a perspective view of a variation in which a
joint body is modified in shape;

FIG. 5A is a perspective view of a variation in which

joint body is modified in shape;

[+F]

FIG. 5B is a perspective view of a variation in which

joint body is modified in shape;

o))

FIG. 6A is a perspective view of a variation in which
a joint body is modified in shape;
FIG. 6B is a perspective view of a variation in which

joint body is modified in shape;

[\))

FIG. 7 is a sectional view of a joint of the invention
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according to Enbodinment 2 in a use state; FIG 8 is a
sectional view of a joint of the invention according
to Enbodinment 3 in a use state; FIG 9 is a sectiona
view of a joint of the invéftion 5 according to
Embodiment 4 in a use state; FIG 10 is an expl oded
perspective view of a joint of the invention

ac @Ol NG, tendadpdément Ba £lése Idtdsep sectional view
shomnng i pe connection using the joint; 10 FIG
i s Bif expl otledl ReEHRRR] VBl R of 330}%*% nef ‘Fheth%ventlon

acd %%VH%O{EVI eWcﬁ’JfrﬁéhE o3 Epbogdi pents63t@nd FIG 13 is a

sec e connection using the joint. 15
DETHIG.ED DESCGRI sFél'ctﬁ.\bntFl THEe WPREFERREDL IEVBTD h&wmwsmtlon

t Iud oj nf_bod ich one or
ac%ﬂﬁi;%%ﬁﬁ%g% %Wﬁﬁ& %ortlonss%iség%%ﬁdlng fromthe
] olitG. bKIﬁhé—laI@r@xIﬁB@dﬂedinﬁ@fé@@cimamlmeoﬁah poiet of

Is of a corresponding pipe to, be co nected 1 are each
the oirean PR Fered ol  oRe T 1Rt 'a plurality of

longr sl i{ 'Jf%ga SOLE18ndB @I@wCéﬁ@#fﬂ@rﬁﬂﬁéabbﬁné@tﬂeﬂ

in each o connecting inset portions 12 to
usiaxg athey pxirend fron1an end of the correspondi ng

i nset or e
oty bnst 221 sipr oot HedER o ar R by 257 o er of ) OTRE!of
théfﬁﬂ&éﬁtﬂ%ﬁfaébéﬁ@fm@dt@ommboﬁlmdnha@;n@nan i nt erna
di anet er_ decreasi ng fron1the end t hereof towa thg.
j 0i G ok 192 a5¢aperRal sT Vel d ?bP%eC?ﬂ%%F%éaniH +hd
thégﬁa IIOM/lnterlor of the connecting inset portion
*and a stop bolt 3 having a conical portion 3a in
an end portion 30 thereof. In a rear part of the

tap?é§£&5é§eg§SCR£8T98Ni8§e&ﬁEdPﬁBFERRED EMBODIMENTS

A joint 10 includes a Jjoint body 11 in which one or
more connecting inset portions 12 extending from the joint
body 11 and each inserted in an internal bore la of a
corresponding pipe to be connected 1 are each formed to
have a hollow structure, a plurality of long slit-like
splits 13 are circumferentially formed in each of the
connecting inset portions 12 to axially extend from an end
of the corresponding connecting inset portion 12, and the
connecting inset portions 12 is provided in a hollow
interior thereof with a tapered portion 14 having an
internal diameter decreasing from the end thereof toward
the joint body 11; a tapered sleeve 2 to be inserted in the
hollow interior of the connecting inset portion 12; and a
stop bolt 3 having a conical portion 3a in an end portion
thereof.

In a rear part of the tapered sleeve 2 to Dbe inserted
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in the hollow interior of the connecting inset portion
12, there is formed a tapered portion for dianeter
expansion 20 having a diameter snmaller than an
external dianeter of the é&énnecting inset portion 12
and brought into internal 5 contact with the tapered
port|i£.14 formed in the hollow interior of the
L GNEGL i td : i i t
i e B e e T Theertonwoh
thdhe CONiEahePas t e Bad ofot hisost Dpr bdlamst¢s expan@ion 20
oythogonally to an axis of the tapered sl eeve g. 10 A%
hawsiorew hblandBei sshakhed Fhei et j%?F‘i‘ﬁr%deglﬂme ércf the

orthogonal ly to an_axis,of _the joi b 1:
Co%rterce%n%o)r’églﬁ% PRt bt ]e% ‘_fulﬁd gb%cg% t?o%%a%ﬂ%%}]ﬁ?/lt he
com?d & 3+ A tﬁ{et%ﬁ@§é§dp§£€§5§ 24t hatmdasiheene hollow

inserted in the hollow interior of the connecting
intSEdr POf tilod d@nmipct bng gnyen aerpoeitidn MksSEoHS

to be slightly msaligned in a direction f ingerting
fr@dﬁap@@%r@ﬂ %ﬁ%eﬁ@???e¢i?%??V?h%'t%p%?gﬁ %?egee S5is
. _inserted in the hollow 1In Lor-of th o] ti ;
InFHEGR o EF o™ 20 LB (REE G v posi £ ons opd he -

foﬁ&&fggf%ﬁ§%$ﬁ§fiyp96téﬁnaigsi§f29h§UB§pquedtbyeeve 2.

inserte the internal bore la of the pipe to be
::gnme@&ﬁ@lw %h?secmadny, fohmedt bp bbetI8ing paeyi ato
e screw hole 15 of the joint body 11 so.thaf, th
org?@g?aﬁtlbot@i@ﬁ Qéléfofh£h§téBlBBl?Oéyeggérgf?%eg%%ﬁﬁ
of the, tapered sle 2 10 u t
ho%%p%?eﬂssi%%@gea by 355§§1§ﬁghnfgggﬁgﬁéb§iEgﬁig%%gng} oF

th@stggé?égl LicLhe s0pAget hag beB&Einpertednih2ths hollow
rncreased in dianmeter by wedge effect of the tapered
in@@fib@nofthdlanehectémgaﬁsben portfpe prpeP 1o & given
consequent|ly crinped and fixed fromthe insi. . -
posbhhent bdtt 80t RE [6i RE ﬁéaﬁhigy g e l?HEQSH%eat i#8ction

t apere
LAY 2 20,13 PG e e ot o e

First, the tapered sleeve 2 is inserted in the hollow
interior of the connecting inset portion 12 up to the given
position, and the connecting inset portion 12 is
subsequently inserted in the internal bore la of the pipe
to be connected 1. Secondly, the stop bolt 3 is put into
the screw hole 15 of the joint body 11 so that the conical
portion 3a of the stop bolt 3 enters the hole 21 of the
tapered sleeve 2, to thereby pull the tapered sleeve 2 by
an amount of the misalignment. As a result, the connecting
inset portion 12 is increased in diameter by wedge effect
of the tapered portion for diameter expansion 20. The pipe
1 is consequently crimped and fixed from the inside to be

connected to the joint body 11. Since the tapered sleeve 2

is pulled into the connecting inset portion 12, the stop
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bolt 3 is applied with force acting orthogonally to a
bolt- escaping direction and a frictional force. This
creates large resistance that prevents the stop bolt
3 fromconming loose and f&ding out. 5 Enbodi nent 1
The invention will be described bel ow according to
enbodi nents illustrated in the drawings. FIGS. 1 to 3
how an e ' f i L 08rdR-86681 0L Ngot @ bolt-
bof%e f}?s?ggggéggg%ﬁg gégggt§¥€F%baagipe§jointy 10 of
es&gﬁiﬁgb@gfgaﬁientQﬁ@eaCﬁﬁmectbngliﬁeetepothtmscnﬁﬁtes
according to the enbodi nent shown in FIG 1 %hich
lapxé enesiftancea oahtobedgnts hhd &FePi RSdkt dqfFAm coming

internal bores la  of respective pipes to be connected
logse gpdebghl+B8PnBdtt 0o 15 have a hol l ow structure. A

plurality of long slit-like splits 13 are forned in
each of the connecting inset portions 12 at

rmSyBshantial ly regular intervals as viewed in a
circunferential direction so as to axially extend from
an Teadio¥enh&onowieédpbadiagcedRaecPEAGYi RSELTHIFEI 6

12 al nost 20 _over an entire |engtkh t he connecting
embﬁ@éFGEBFtFBﬁuTEFa%?Ri%on§$i éggpﬁégéonnecting_inset

portign 12 whih cadiahn EheXibiiehty ofThael evibitlihy

of e connecting inset portion 12 makes it easy to,
ackbtdihe eenpget ifngsicnaet spoohidonsp2citsto an fnpepPRgpoLint

bore la of a corresponding pipe 25 1, .and is alsorl 12
10cofiveheermbbdimeati | thaRenGOANEELEL 185INSOS <7
wedge effect of a tapered portion_f di amet 81 ch tend
acegp ﬁ§goﬁowﬁp€heP§°%&Pﬁ§§ F%Oghtgge?gg's?éeveﬁf exten
frgﬁngisgﬁgt heLoW 1AS nigS a3RPaAmeRY thiiomMnFliGt ednaflobores la
xanpke,;

t'he onnecting inset portion 12 is provided

ofl Bedpbekhow 3Qpient eni te tdvemesited th & teapercdd F8Taort©

14 having an 21 ‘ ‘ ,
have a hollow structure. A plurality of long slit-like
splits 13 are formed in each of the connecting inset
portions 12 at substantially regular intervals as viewed in
a circumferential direction so as to axially extend from an
end of the corresponding connecting inset portion 12 almost
over an entire length of the connecting inset portion 12.
This provides the connecting inset portion 12 with radial
flexibility. The flexibility of the connecting inset
portion 12 makes it easy to fit the connecting inset
portion 12 into an internal bore la of a corresponding pipe
1, and is also convenient for facilitating diameter
expansion by wedge effect of a tapered portion for diameter
expansion which is formed in a tapered sleeve 2 mentioned
pelow. As is apparent from FIG. 3, for example, the

connecting inset portion 12 is provided in a hollow

interior thereof with a tapered portion 14 having an
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internal dianmeter decreasing fromthe end thereof
toward the joint body 11. The joint 10 has the
tapered sleeve 2 to be |nserted in the holl ow
interior of the connecting?linset portion and a stop
bolt 3 including a conical portion 5 3ain an end
portion thereof. In a rear part of the tapered sl eeve

intee il Ped Aserd £hedfed end1oF L OW {1d e£h QT tIREr&HE toward

connecting Inset portion 12, there is forned a
thd apeired pady i Dh. f dhedijanetterl Cexen gihen t2@ensd cﬂqlerﬁa@ &
di aneter smaller than an external dianeter of 0 the
to dennigeas iged n@éttkp%rlﬁ%wvstzl%%lrlr%r b?%u% ‘F‘ﬁ%eCtlng

subst a tlaII ht |nter c
1n%ﬁﬁtg ﬁﬂnf%?%e to? ogﬁ%%@ %gﬁhégpeﬁggtlon
3a clqpnaerptérﬂg éf]@f(gn p@ﬁét@@f 12 as ill ust rat ed in FIG 3.
In a front part of the tapered sleeve 2, there is
f orTrech ardmt ep2dt i oif whhehtderéed shedcal 2 pbethenizacsted

the stop bolt 3 is inserted orthogonall|y t
in gine Héﬂt%@éﬂefdt%??e‘é%eoé HE cPrustrotea et B 8ioR e,

oi nt |ncI h
endfi i DB A NELpER SrL P OLE dPatbeL; EXhERdsen 20
whﬁ&{ ayy hod edﬂémé@ef 0§k Ble ntlaa@0§mt &Rberrathaedahyttheos
hol e 21 of the tapered sleeve 2 that has been inserted

thé ncéeectind oimseat epootion theandnheckragdhhsénto

portion 12 up to a  given 05|t|on det d
SuQﬁﬁﬁ@ﬁkﬁélbu¥l%%ta%ng%r%%lng?Bﬁ?Fy ﬁ#ﬁafbgﬁgéBSﬁeg

i rectjpn_of |nse t p sl ee
ottt ot L STeR Baft ORI G 3 AR hoa o1 sonnect g
1n%§%i#éf%&énu§2antDElh§tB&té@ ithpsGcoBst ructedf st part

cribed below. First, the tapered sleeve 2 is
oflmwerﬁaﬂeradoslaevehblIbnﬁrﬁte$|5©rm¢dtﬁeh01e 21 in which

correspondl ng connect t 0
the heoiweh @%&H%nggp%’gg@!f‘%f%%db%ggr5‘ 28 1fisdPctd

orthogonally to an axis of the tapered sleeve 2 as
illustrated in FIG. 3.

The joint body 11 includes a screw hole 15 that
extends orthogonally to an axis of the joint body 11. The
screw hole 15 is located in a position reached by the hole
21 of the tapered sleeve 2 that has been inserted in the
hollow interior of the connecting inset portion 12 up to a
given position (predetermined position) but so as to be
slightly misaligned in a direction of inserting the tapered
sleeve 2 (see the left-side part of FIG. 3).

A method of connecting the pipe 1 using the joint 10
thus constructed will be described below.

First, the tapered sleeve 2 is inserted into the
hollow interior of the corresponding connecting inset

portion 12 up to the given position (predetermined
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position). After a center alignnent is carried out
between the hole 21 forned in the front part of the
tapered sleeve 2 and the screw hole 15 of the joint
body 11, the connecting iret portion 12 is inserted
into the internal 5 bore la of the correspondi ng pipe
to be connected 1. Secondly, the stop bolt 3 having
po%f@%?@ﬁ!? RO td UbFaed M1 idignand Pordd.on ddeseofbdtsueen
frrmy tightened into the screw hole 15 of the joint
thdagy1d 12 W fbriaegciewehar Arogtt paktsaEhthastaparedchlgeve
shown in FIG 1 so that the conical partion 10 3a
2 amd ethe tpreredl kobe P ehethaperedtsbeavelsd: hBea

resul g th d_sl 2.] -
CORFOTTES ot SSFT GHRBRT ODet Gokh L he"SEraw Rore 15 and rha"

o0l B3 21f tRe PHOPOLLHAAIHE bhgepPtbl bBIcaBEALedt e
tapered portion for dianeter expansion 20 noves into

sethedlapetied poopi balt43ohatsngheheonnatthgppnsépn 3a in

portion 12, thereby exerting the wed ffect t
theepiid %%Eté@ﬁnﬁéﬁFﬁ@fihéeflEGFYiBhgﬁggpﬁgalEESd%E% screw
ut war irection n .ot her ds, n AN f
hof%e onhe ??n&o%ﬂgegoggr ?o%m?é ?Ss?28§228235%90@009 such

25Ul afBLELy 2SsAoWROL R, F30.thakoathatetsur tagecall phetion
pipe 1 is crinped 20 hard fromthe inside and fixed by
3afeneéionahef bote. 21Cols éheerappreches lsigye £ cafshe result,

firmy connected to the _joint body 11. FIG shows a
th%tE@Ee¥ﬂdmh1@ﬁvﬁh?eésppbégeﬁ er@“cSWﬁEBFegft%hFhe

.joint bod l.in th b -de b n
s 2L Domb2g, AdehBahEpabayecensiibed mmnege pdte 21
pr&%@rk?bﬂttQOQMelﬁu&§iaghah@uhhatth@ epeeredl poatian for

upper end and reaches the hollow interior so as to
dikeatet oekhenshohe221mofreshéntapshedtepesed pozgion 14 of

illustrated in FIG 3. . In grder_ to connect .the t
thej peBnecting jiBPRL BOAY PR 3§r36h6F8§Vdgéeﬁtﬁﬁ%tﬁE%:%edge

f gé%“&ﬁgkege%gsl%%%t%gnﬁgg§§nboikg%t2§ortion 12 in a
radial outward direction. In other words, an end portion
of the connecting inset portion 12 is increased in diameter
as a whole, so that a bore surface of the pipe 1 is crimped
hard from the inside and fixed by frictional force.
Consequently, the pipe 1 can be firmly connected to the
joint body 11. FIG. 2 shows a state in which three pipes 1
are connected to the joint body 11 in the above-described
manner.

According to Embodiment 1, the screw hole 15 formed in
the joint body 11 is a hole that is open only at an upper
end and reaches the hollow interior so as to lead to the
hole 21 of the tapered sleeve 2 as illustrated in FIG. 3.
In order to connect the three pipes 1, the joint body 11 is

provided with three screw holes 15 located close to the
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respective connecting inset portion 12, and open ends
of the screw holes 15 are seen. This provides the
advantage that an external design is good as a joint,
and that there are not ma@y concave portions that are
prone to gather dust. 5 The joint body 11 has an
outline of the sane shape and size as the pipe 1.

That, is to s t ' S Cho@n ends of
resﬁercﬂtc]t it & Vha Ctllb ir%é%v\hﬁ?@ﬁgl %&cgﬁse%%%y@%l fferent
thd RLEMNH1d$ mo&lﬂ@eﬂe&et weml & hergaidets body amfmrdage

the pipe 1. In this respect, too, the external desj
thatf &n]ékqnxmabomﬂ%cgmngssg@ﬁét®$eal%Ob%%d apg that t ere

areicréi'egﬁ%@asﬁgégﬁag?rtfﬁggOFlg?ﬁt ld{?_ £5§%| ?ggﬁggﬁgr dust.
| Aysk d
Errboqel ”n%&g?q g%smhagagnugutmﬁ@ 6F afheObafluShape an

strated In the drawi ngs has such a

51z1f,5 sesign phas Dot hritdte i peo Isand e joimt my 14 has
have a generally circular outline. In stea g c
such re uarusthape, thabwegestept W%lﬁbsé?bF@uFS cQVrQl geren

Enbodi ment 1 t
s e TerkeratbeSa, REREEr ErRo AR B a ey ohe
deSf“ %d ﬁ%sovxeegge&be el e 2de Oéxﬂéhﬁqéﬁp@égﬂgxsl eEVE

ment 171s a tapered hole that follows the
plﬁgﬂ@&l@écthﬁ cepiraaturpotsi gnoda o:tntat@dst@fpnbob@ceuse of
(that is, %stantlally the sanme shape_and size
thescemmdehin@spécuatpyefFbﬁitﬁ@arpéﬁﬁ Q?H eﬁﬁré“& 8?

3. For thi %
Sk {hel P apiet BAORBI SO0 aPEEE) FANETYS RSal ared it h

m sal i gned wit

a e g coni cal portlon 3a of the stop bolt 3
lngn%o¥%$€ éﬁtégs the tapered hole 21. Both the conica

por k4983 Baeandlt heltapeneddhdahe the am@w@n@@gh@s|ﬁw§h a
al nost line or surface contact with each other1 ave a
depilbhsth3D bhsht &per edpsl deded thit d OfRE REWow

gehgggaigrcggcﬂ arZ%utllne In stead of the circular shape,

however, it is possible to carry out Embodiment 1 with a
square or polygonal outline. These matters will also apply
to other embodiments described below.

The hole 21 of the tapered sleeve 2 in Embodiment 1 is
a tapered hole that follows the shape of the conical
portion 3a of the stop polt 3 (that is, substantially the
same shape and size) as is evident especially from the
left-side part of FIG. 3. For this reason, in spite that
the screw hole 15 and the tapered hole 21 are slightly
misaligned with each other, the conical portion 3a of the
stop bolt 3 smoothly enters the tapered hole 21. Both the
conical portion 3a and the tapered hole 21 are brought into
almost line or surface contact with each other, and pulls

the tapered sleeve 2 into the hollow interior of the
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connecting inset portion 12 by the anmount of the
m sal i gnment without difficulty. In this way, the
screw hole 15 and the tapered hole 21 contribute a
firm connection between tHé pipe 1 and the joint body
11. 5 The stop bolt 3 has such length that the rear
end (upper end) thereof becones a flush surface with
co&ﬁe?&f&& Pnséttﬁbﬁtﬂsﬁplznbg the embentCbrEcunkterentia
surface” of the joint body 11 as illustrated in the
mi g4 ghynsétte pathoot EFLGficBluken Ihethiperayl, pore opcBaW
enters the hole 21 of the 10 tapered s|eeve to the

hoh?Ck@f%W@ %??eﬁ@?eﬁééohaﬂﬁg?§,CPﬂErlEBﬁﬁeétfﬁém
struct ur t i Do .
coRRtPEATS P h o EnRdoBnh F G b gREE bodyl 10"

_ as not “any protrusions
having spphessant 3t pEshsubn tBhgthespeet thEnbedirmend 1
has an excellent design and is confortable in use. 15
<u§%§§;eﬁd)5tnede6fshempmesignfﬂushssgrfﬁﬁ@ péitht OBogynks a
11, and nore specifically, a basic formof the joint
113Ea@hdq%pah@taaphevawFafisﬁgcaw%?ﬁsngéé-gﬁuF%?ﬁF ok the
. e, . hunb ct i ngy LN Lt yan
302t Rt Rgt of Ber A dRnEe b ey L B pes T Eng fera e Of FIC-

3 fXEeNdhoo: dheecti ppsieh BheeRBegsnnaet hojei asebf the
portions 12 are varied. First, a joint body 11

. A
tapétest shtedei A EbGEhe hasessashapstenta sheappRinglbe. the

Two connecting inset _portions 1 extend f.rom .
coppgpeEhy vet BHEEUEE PﬁetPSiH%PSo yaTéA%%?héoﬁSFnFO€8d§l o
1B jllustrated_] A LS 40 I l5
ot EaL HHYE LA BEEL B Birohad s0r, Enyoakbedelibow
hat PRpechbNgakaset tBathi onsn 12h ext paspécom Emesgénentel has
ends of the joint body 11B. A joint body 11C
ani tkasliahedderifhGangBiss comfarthbde- 18xU$Stype havi ng

an el bowed porti that is b 0 A
1 GRECang e’ SneBan6 FEGHL B SqPrectran 35 tne Jokrfl By

11, and more specifically, a basic form of the joint body
11 and main variations of the design form, in which the
number of connecting inset portions 12 extending to be
connected to pipes 1 and the extending directions of the
connecting inset portions 12 are varied.

First, a joint body 11A illustrated in FIG. 4 has a
shape of a straight tube. Two connecting inset portions 12
extend from respective ends of the joint body 11A.

The joint body 11B illustrated in FIG. 5A is of a so-
called elbow type that is bent substantially at a right
angle. Two connecting inset portions 12 extend from
respective ends of the joint body 11B.

A joint body 11C illustrated in FIG. 5B is of a three-
axis type having an elbowed portion that is bent

substantially at a right angle in a horizontal direction
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and a portion stretching in a perpendicul arly downward
(or upward) direction. Three connecting inset
portions 12 extend fromrespective ends of the joint
body 11C. A joint body 11DZ43lustrated in FIG 6Ais
of a three- 5 axis type having a so-called T-shaped
portion stretching in a horizontal direction and a

an%ﬁ%é#%%&?@ﬂeé@?é@&hiﬂgalnp§rﬁgﬂgéﬁgiéﬁhMrg9“6$@ﬁﬁa§@r

direction. Four connecting inset portions 12

upwxt &N f et { @specthne endmeftindieljointpdodyordd D2 10

A joint body 11E illustrated in FIG 6B is of_a three-
extand fygre haspagtpoetfods of rekend agnFnPadKotizont a

dlrectlon to cro a d_.a
por%llﬁl Etp%§¥h$i8 ﬁfﬁst %%%dlcu g@ryggogémg?d (Grree
ax 1P n& { £ téogo ELY€80RDERLHBE bBELLoROEEEREh1Ag in

exte d fron11 respective ends of the joint body 11E.
a Hbei abovet descetbednvandati post bbnt herdeshyngf donnrar e

merely specific exanpl es of the basic formof the
pefppndic 1y 1dawaweRd {oF mPYArdhi ehrEREIADNDEOWF

connectin set ortlo d n
cofRaE ook Ry TR TR S 80, EDE oL beRy fesas o
thd PE. 1.0 Modppdy 31 are different, and are not limted

to the foregoing. The sane deS|gn variations wll also

apph yjénothedy ehbodl hestsatedcinbEdGbebBwis28f a three-

Enbodi ment 2 FIG 7 shows an enbodi nent t he
axipvieywe oreakedr BPAELORD FﬁéeFﬁhFagahH Foﬁ??ﬁzggﬁééts.

oj nt of Enbodi nent 2 g G% P Qﬁé'ca B UCLUES i on
dl¥%%%%?%afolﬁr%§ﬁye%8$n Eg : 54 n?n % b
st FODCHEELE. in 30 ﬁe9§8H§§Ehmgrl9$§bwﬁﬁétdomol2u§WEEdd|ng
roma Jjoint body 26 11 and inserted in an interna
dlféwfuéﬁ a miye denwcting inset portions 12 extend from
respective ends of the joint body 1lE.

The above-described variations of the design form are
merely specific examples of the basic form of the joint
body 11 and the forms in which the number of connecting
inset portions 12 and the direction in which the connecting
inset portions 12 extend from the joint body 11 are
different, and are not limited to the foregoing.

The same design variations will also apply to other

embodiments described below.

Embodiment 2

FIG. 7 shows an embodiment of the invention according
to the third and fourth aspects.

A joint of Embodiment 2 (FIG. 7) has a basic structure
identical in many points to Embodiment 1. To be concrete,

a connecting inset portion 12 extending from a joint body
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connected 1 is forned to have a holl ow structure. The
connecting inset portion 12 has a plurality of |ong
slit- like splits circunferentially arranged at
substantially 5 regular ingérvals so as to axially
extend froman end of the connecting inset portion
12. In a hollowinterior of the connecting inset

11 R4 9L e d T gﬂ s fraed adapesed pPosdion d4

havi ng an intern di anet er decreasing fromthe end
cordrheyeef 1t qwartbAdwel jtod Maody HAllFhesjoictuiac| Jdes a

10 tapered sleeve 2 to be inserted in the hO|LOM/ :
corinstadriing iafset moertieckd Mps el pottiton a2 tngnetit-

. joint. body .11 t bol i '
SO PR SR L B0 A,
regﬁjlaqs ik Erhodi nent, d, ¢ & hec{ B08f skt difd st e@vear? &0d ber

nserted in the hollow interior of the connecting

thd nseinqarinonidofpdhte groi 1. bddy al hald owprigviedais Pt

a rear part with a tapered portion for dianeter
theexqams @i i eth PRIt N Hret e ssat efrOJEfﬁ%‘ﬁ yntapered

ext erna dianeter of, the co ' i [ 2
PO o brAGHES 20" | HES Tt braa SOt bt TR et To2ene
end aRRLLD PAr 0y 1dnd oy Bk ioa$ hel holthew jigitrar iiofclofdes a

the connecting inset portion 12. In a front part
tadeshad ts pastd ah)tofbé hensapesddis] deveh@llew hoterpartef

be inserted with a conical portion 3a, of a st olt
the3 GanrestiiEty oFt$RiganRr F o of%noféx"r%e o1 °thk @a@ﬁraﬁ 3d 2

s| eeve The, hole 21 s ' ' r ;
St QR o hdle THat 1Tt avel TRe b LR e S Bpreion
thé%ﬁéépn 3a of the stop bolt 3. According to

Enbodi ment 2, a screw hole 16 is fornmed in the

comednngdimset DHora$ ohn 12noed hogohal | ythe haPaxes

30 of the connecting inset portjon 12 to run thr h
sleaye e 7 b@mﬁm%ﬁﬁ?%@e%?o?bgT%%iﬁ%VehPE%FéOFsOFoggged

coA£E§¥f§§i{A§£k portion 12 of the joint body 11 is
provided in a rear part with a tapered portion for diameter
expansion 20 which has a diameter smaller than an external
diameter of the connecting inset portion 12 and is brought
into internal contact with the tapered portion 14 formed in
the hollow interior of the connecting inset portion 12. 1In
a front part (shaft portion) of the tapered sleeve 2, a
hole 21 to be inserted with a conical portion 3a of a stop
bolt 3 is formed orthogonally to an axis of the tapered
sleeve 2. The hole 21 shown in FIG. 7 is formed as a
tapered hole that follows the shape of the conical portion
3a of the stop bolt 3.

According to Embodiment 2, a screw hole 16 is formed
in the connecting inset portion 12 orthogonally to an axis

of the connecting inset portion 12 to run through to the
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reached by the hole 21 of the tapered sleeve 2 that
has been inserted in the hollow interior of the
connecting inset portion 12 up to a given position
(predeternined 5 position)2But so as to be slightly
msaligned in a direction of inserting the tapered
sleeve 2. Therefore, in Enbodiment 2, when the

hofﬁ&m%%wé#%dfﬁe%hgo%kk%% 1210es 1 o Abehfildt adh ah gRQ tion
pipe 1, the screw hole 16 is hidden by the pipe 1,

reailES 0y *HhSIOR bl thd hatpdmasi belereput2 lthamtios
the screw hole 16. In order to tighten the stop bolt 3

bedm ifneergeevithdiiee el lahelgigrel ar iaf prhs/j Grigrgcting

, rovided in requi red place with a through

in eﬁatr:%ql&ﬁs e t%rgﬁ]i‘ﬁegn t%oosl%tl%rbc{%rg% %%ﬁ%%%h

ok Shown dut HBad @s Selhiel ﬁf%é%ﬁé? S

P ?herepﬂrougﬁ% A nethg%pfg% conﬁécting t éy%iaé i usi ng

didde jjooi nif irees-tcionstrhuettebardd dleeaesc? i bdharelfowe, in
To connect the pipe 1 by using the joint of Empodjnent

Enkpdimtentt dperdtes| de e nactingtiniylerR - 191 ol 4 hed

. _holl.ow 20 interior of. t co [ ' t. i

ind 4l T Bt o S O SR PO 0

thecgﬁlt}r%r Bl i HYEY i$ cardigel it between ke heode Rlc
fornmed 1'n the front part of the tapered sleeve 2 and

intddhetrscrewdwlle 1l 6. the connecting inset portion 12.
The stop bolt 3 having the 25 caonical_portion 3a in

tpérﬁmc}ﬁﬁ thort i HErbIthS HRRP iR 1 hE? shew Fote Agte
of .t he ., Al ' i on v
16 St SIEE LRSI PO I o, 4ot lestace

op S INnto an ut er

witd TLWHRS i1 surd ages ©f a1 hews aneetdwgt hselg tool,
portion 12. The connecting inset portion 12 is 30

suubsequentdseriats el tebwmtin tAES | nt exmadn betanpiet heo pass
pipe 1, 28 and the through hole Ib that has
thesredi Il been forned in

A method for connecting the pipe 1 using the joint
thus constructed will be described below.

To connect the pipe 1 by using the joint of Embodiment
2, the tapered sleeve 2 is first inserted into the hollow
interior of the connecting inset portion 12 up to the given
position (predetermined position), and center alignment is
carried out between the hole 21 formed in the front part of
the tapered sleeve 2 and the screw hole 16 of the
connecting inset portion 12. The stop bolt 3 having the
conical portion 3a in the end portion thereof is put into
the screw hole 16 of the connecting inset portion 12 so
that at least a rear end of the stop bolt 3 sinks into an
outer circumferential surface of the connecting inset
portion 12. The connecting inset portion 12 is

subsequently inserted into the internal bore of the pipe 1,



10

15

20

25

30

the pipe 1 is aligned with the screw hole 16 (see the
| eft- side part of the FIG 7) . Thereafter, the
wench 4 is inserted through the through hole |Ib, and
the stop bolt 3 5 in the séfew hole 16 of the
connecting inset portion 12 is tightened to make the
conical portion 3a enter the tapered hole 21 of the

and & ﬁ:ﬁle%@/?h@le Bl Sh0i i $ ey i AREr $hoesh eeyemed in

I's pul e stop bolt 3 by an anount of the

thdiggigld gnmental idreedonnecting sowsst Ipoke i bh (Pe¢ sthe left-

.|ncreased 10 in dianeter due to a wedge effect of the
Slcteﬁpzmﬂ@d gortherF 1§ or? di afdegeadifansi foe“é:h“d 48

. _then rinped .a fixed t t j.pe r t I nsi
indenty % S bariish (iofe DIBE dnd % | SEep 50 EE- 3
- bé%?% MPEs twS, ACH &VESh@Sc+ Thg Ebest npstt don 152 |
b ﬁ%éﬁ%ﬁent 2, tﬁ% t hrough hole | Db that ﬂ%ﬂ ; "
tigietiausiy gen flos echicrl heoptpen 13prefesabtye hiegpered

m ni mum di ameter to allow the screwturning tqool .such
holss 21 Hef viremcteRe ¥eA bel $9%Rr 4 ed BIndd H e Wto g B515SC

3 th . has e ut,.int le 1 f
G LS5 ST B AR PP PO iy e
i da A End b ough holgddet thap imtitamiaricaf @mbal homased

or exanple, when the stop bolt 3 has an externa
in dipamstesr cdduabooita wedye JTHischmakEstheheaparedghorblen

I b unnoticeable and therefore provides a od_desi gn
foi:ﬁf?ﬁﬁﬁﬁﬁﬁffﬁTﬁﬁﬁ%%p%oofa@ﬁelgiB%e&.cﬁﬁmﬁggtﬁ% n%%%?d to
, u ol e i s.pnot Jik Hat st
th%kﬁ%??nﬁo TRt T§S %?%%%chéldﬁgﬁifgglof %%é?throjgﬂltfm

pif@! £ Ibgisnsmbler bbap thecextpenshugdi aorievedfashen
stop Dbolt 3,”even if the stop bolt 3 cones |oose and
EmbSdbaskedl. off, the rear end of the bolt 3 hits

andln HEnboR tRenT 82 mothant BAPFGT 265 Br behfal Frem
prg$ig s{¥r£Q§£ acked off nandipbeiepksrBlaply has a
minimum diameter to allow the screw-turning tool such as
the wrench 4 to be inserted and turn the stop bolt 3 that
has been put into the screw hole 16 of the connecting inset
portion 12 as illustrated in FIG. 7 (the through hole 1b
has a diameter of about 3 mm, for example, when the stop
bolt 3 has an external diameter of about 6 mm). This makes
the through hole 1lb unnoticeable and therefore provides a
good design in terms of appearance of the pipe 1.
Furthermore, the through hole 1lb is not likely to gather
dust. More importantly, since the diameter of the through
hole 1b is smaller than the external diameter of the stop
bolt 3, even if the stop bolt 3 comes loose and is backed
off, the rear end of the bolt 3 hits against a bore surface

of the pipe 1. As a result, and the bolt 3 is mechanically
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such concern that the bolt 3 may fall out. For a
practical reason, the stop bolt 3 of Enbodi nent 2 has
an entire length including the conical portion 3a, 5
which is slightly nore tha®%n entire length of the
screw hole 16 of the connecting inset portion 12 (see
the ieft- side part of FIG 7). The hole 21 fornmed in
t r e 2 er ed
P S ot P P R AR T Thes 10 aoai Al porti on

sué@-é@né@ﬁnst@@tb@hé BolThe painfabi dotng so |s as
descri bed under Enbodi nent 1. Enbodi nent

onM?r?mH@n®gdl©®htr@@SPhe Fh@eﬁFPBanéEoPdPﬁgEmﬁgdﬂEent

e fifth an | Xt h,_aspe In

e b i e

wh P ?éngf%§h@l ndo2e MkE agpestitealbygth eenaret sbgew
I'hset por 2 extending from a joint body 11 and

hol&sestefl tReasohneethal bosetopoatpppel20 (seebghe left-

_connected 1is forned to have a holl ow structure. The
sidenpecti af FhSet 'portion 12 also has a plurality of

long sljt-1li I|t t ha c renti
arrgH%eHOl?oggxngW§ e%?e%ge ?5§bgngg%g of %ﬁg ¥apered
sl&@@?efti ga'EégéreBOBE&entﬁat Fhe1eqanesti Bgabaset the
rovided in 25 a hollow interior thereof
coM&&Qlapba§@6ﬁd3§0bE|ohelétbgvbn@t an i Beerpainti afedeing
decreasing fromthe end thereof tomard the joint
sobbdyasTHesfoihedi HePgdeETROCAPEFEd Ls| eeve 2 to  Dbe
inserted in the hollow interior of the connecting
inset portion 12 of the joint body 11 and a stop bolt
Em?ﬁg Pg g 30 conical portion 3a in an end portion
er O In arear part of the tapered sleeve 2 to
be FmserBedhwatbe robbamentteviforthef 1PNenddMieGRgding
i nset portion 12,
to the fifth and sixth aspects.

A joint of Embodiment 3 has a basic structure
identical in many points to Embodiments 1 and 2. More
specifically, a connecting inset portion 12 extending from
a joint body 11 and inserted in an internal bore of a pipe
to be connected 1 is formed to have a hollow structure.
The connecting inset portion 12 also has a plurality of
long slit-like splits that are circumferentially arranged
to axially extend from an end of the connecting inset
portion 12. The connecting inset portion 12 is provided in
a hollow interior thereof with a tapered portion 14 having
an internal diameter decreasing from the end thereof toward
the joint body. The joint includes a tapered sleeve 2 to
be inserted in the hollow interior of the connecting inset

portion 12 of the joint body 11 and a stop bolt 3 having a

conical portion 3a in an end portion thereof.
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there is formed a tapered portion for dianeter
expansion 20 which has a dianeter snmaller than an
external dianeter of 5 the connecting inset portion 12
and is brought into interdll contact with the tapered
portion 14 formed in the hollowinterior of the
fonnecglif inset portion 12. In a front part of the
apgred sleeve 2. a-sarew hol £ 221 Sevd 0f Med bor o
thgﬁ{aperé§?§%%evé§5 orth&%%%af%y to.%n axi s ?O o?grted
in e trapered steeveo2. ofhehe otsrindotdiynd 1i nset ugest Bon 12,
thoygh hole 18 fornmed orthogonally to an axis of the
themi nits boeyndd . a Thepe heduph t Ho ef A8 4 52MRERF etPANFLOn 20
position reached by the screw hole 22 of_the. d
wn o diAS 2 (TR LEEL 1 rher TR0 Th TRES 5 hort Brees of
thérgéﬂﬂégtfﬁqtfﬁ%é%”ﬁ@?&i@ﬁ 19158l q PO thPHudRt UPntd a
given position but so as to be slightly nisaligned in
interdi T esdnacofwitisethé ngapdiecd aperetos| béveo2nedoin the
connect the pipe I by using the joint of Enbodjgent
hoB],how i istenfom|¢f thetepnbeftimyi xngeevPousE plit - i ntd 2
the 20 screw hole 22 of the tapered % a i
fr?ﬁ?ﬂ%ﬂgti dg%?p%%???% §i%?¥%8£1n osiﬁgﬁoﬁ?g? 24 18
foShd EWH 858 | @he SULEBEEq0E 1c e 2 apeEREIgeheRYe 2o dheaxi
O%gperedggﬁggve % ?néthe abo%e- nentione% statz ig e
of iteertgekidd ostdevdokl ow interior of the connecting

inset portion 12 ug to the given positjon,_ an 2? t he
Eo:%%gj@q%rr;t heogwi nt beayuddsia GRFgnRed GPLR ?ﬁe SEPed
ol e . e connecti [ t. ' 2.kS i

orTHREPTE Y | oRhat bor & of ' hdopr b TY ALor et uf i A

ho{ Oi8Sﬁgh%oéét%@eiﬂﬁ§n§Bsﬂt§8§mﬁe58hgacbylthé spsewt Bdle
rough the through hole 18 of the joint body 11 to

22 thghtied tdeesé@psBBehol 2 Bhahskatedeen theerhpéreéd the
sl eeve 2, to thereby nmake 31 the conical portign 3a
hoblow henseppobopf BhencerngchdNe iBESToPOLH Oflohgt UBog§ @

giééﬁ égsft{gguéat ggeagaggrgg gh%SMng ﬁ%saligned in a
direction of inserting the tapered sleeve 2.

To connect the pipe 1 by using the joint of Embodiment
3, first of all, a stop bolt 3 is previously put into the
screw hole 22 of the tapered sleeve 2 and is brought into a
position sinking into the outer circumferential surface of
the tapered sleeve 2. The tapered sleeve 2 in the above-
mentioned state is inserted into the hollow interior of the
connecting inset portion 12 up to the given position, and
the hole 18 of the joint body 11 is aligned with the screw
hole 22. The connecting inset portion 12 is inserted into
the internal bore of the pipe 1. A screw-turning tool such
as the wrench 4 shown in FIG. 1 is inserted through the
through hole 18 of the joint body 11 to tighten the stop

bolt 3 inserted in the tapered sleeve 2, to thereby make
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pul l ed by an anmobunt of the m salignnment. The

connecting inset portion 12 is then increased in

di aneter due to a 5 wedge effect of the tapered

portion for dianeter expansion 20. Consequently, the

connecting inset portion 12 is crinped and fixed to

the inside of the pipe 1, which nakes it possible to

fiddyy 6o | i Il dhediol i aceor di ngo1o 18a
theEﬁﬁ%%fﬁ%hgggﬁgééhS?gar y %O ségn in the left-side .
of RAd fidd Bods The mhr euglkeshdlte tBe ahpehed cilmevsody is

11 |l eads froman upper open end thereof to the screw
pulieice B2 aof aneirttapel ddhs|eesal NGy ead Hen &G NI
. hole 183 | ocated on an extended,line,o h
in3ids ORI e TS TR T o ot T s e 5E 2

f Oe[%éf@dsgk@zp@'&{ the daneses pokponsion

weéﬁ%lﬁ¥§%ﬁ§“§§(ﬁ?io t 3. Accord%ngly, the through hole
20.18chakrgdeint 1 vt he heoidunneaty nil imseds pord bl aane 2open

end. This inproves an external design, of ihe %oint K
crimpd B irdvi deshan nokee a2 oo PPt | T ng'theh makes
. tapered sleeve, 2 t he ampunt of. he m sal i gnnent .
1t mssovhe q%efjerw}gya%o%%%%t%g% Equf&grie'cluci ng pl aces

l'i {,her taidhe st bl hedt aggosdi BUetoly

Engggﬁﬁ%%fg%uﬁg ?%#ﬁedl %nder such a use condition
sedrhatn ahentd fie-4 pngtpaincdfidihg. 8 hetentleapupbrhedp 18

3a is set equal to or |less than an 25 entire Igngth off
of tiffee sriavi M@y 2Dl ofeadie EpRray SPREY RSN a8 Y| BATF§C

illustrated in t | ef L - Si 8.
o AT 0 HF G2 o EnoIE RPBaBodk Kt Cof i hacre3® the
' ' cpg gl 10 thecseyentihnandretpgbthole 18
10%{’%23%1369"]383& %5(?%?%? %19 Enbodi?rent 4 ig, so to speak

had £asdinahi ormef Hoibodifents 2l endGned ahaa §ap a

structure common in many points with EgbodLnent§ 2
hokmdtmat Teo bkowprehe shapé of the tapered potion >a of the

stop bolt 3. Accordingly, the through hole 18 formed in
the joint body 11 needs only one open end. This improves
an external design of the joint body 11 and provides an
operation of pulling the tapered sleeve 2 by the amount of
the misalignment. Moreover, there is an advantage of
reducing places liable to gather dust.

The stop bolt 3 according to Embodiment 3 is formed
under such a use condition that an entire length including
the conical portion 3a is set equal to or less than an
entire length of the screw hole 22 of the tapered sleeve 2

as clearly illustrated in the left-side part of FIG. 8.

Embodiment 4

FIG. 9 shows an embodiment of the invention according

to the seventh and eighth aspects.
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specific, a connecting inset portion 12 extending from

a 5 joint body 11 and inserted in an internal bore of

a pipe to be connected 1 is forned to have a hol | ow
structure. The connecting3Pnset portion 12 has a
plurality of long slit- like splits circunferentially
arrangfq to axially extend froman end of the

connect.i I 1 b | W 4 i i
of el on(% ncge{c];":Ff%lr%bg&blplnnt;é,éer?Ln D%I‘thsl 'onrbcilzt,]&t %%éé]@' [ in%%t;ﬂ%ggaglon

of HRRRIBGOAS iDmid havdAoiedt i Nt erawl a diameterre common
' decreasyng fromthe end thereof toward the joint body
in hany ;Eh:(jr}_tm %lﬁm?m@n%e% 3| pevd 2 G e
inserted in the hollowinterior of.the [
SPqTGRIC Pt (G U1 (FAS 58T ook T andt o stop"
jojtb(%I tbo3c%;yl']aﬂ]vlI Ng, & GO Laly POLTAQN Beerhdl aBoLBdoPO&TpOPe to
thereof’. I'n a rear part of the tapered sleeve 2 to be
be idtgRid@atkd in thefhahddowd nteve ox nlidie sonmeteiag The
i nset portion 12, there is fornmed a tapere ortioT.
corfrrfrcltldnrwrelthrefreiémlh@r@h DD s whi RhUFRST Yd?gng?’é? siit-
. smal ler than an xternal . di anete h C
1 R T N AR EXLELDL) ) aELEE 00 <Lhe eo0ngCLkhgng
e th the tapened portionidd fesaedobpeibe 100l Imwa

interior of the connecting inset portion 12. In a
nofrantipastiof dhechapesedest eryei@setn serewonold, 2phpse
. 25 formed through the tapered sleeve 2 orthogonally t
is afpemed a ofapeecd aper eHon| bév]éa?.lnqh%ncbﬂﬁ@Eg?ﬂgd?%%{ger

portion 12 is provided wth -y
o Bnait sPeogEhgl 1ok eR, cOTEPHnBoL LA, bhel .
Thé ”jgc?{ntf.ofﬁéﬂﬁ‘dé%- a Thgot hegughebok e2 1901 Be3@nkeeatddinnthe
a position reached by the screw hole 22 of the 33

hol BHeregk st eevec? that chasebeiéngi hseetedorhiiphelRoPFolne
interior of the connectin% i nset Eortion 12 u

jogﬁtéiétzdf?pélta@% pustep BSIEo bBAYIIGhE §Oﬁ1'l§§ﬁi éﬁégi% >a
in an en ﬁgytion thereof.

In a rear part of the tapered sleeve 2 to be inserted
in the hollow interior of the connecting inset portion 12,
there is formed a tapered portion for diameter expansion 20
which has a diameter smaller than an external diameter of
the connecting inset portion 12 and is brought into
internal contact with the tapered portion 14 formed in the
hollow interior of the connecting inset portion 12. In a
front part of the tapered sleeve 2, a screw hole 22 is
formed through the tapered sleeve 2 orthogonally to an axis
of the tapered sleeve 2.

The connecting inset portion 12 is provided with a
through hole 19 that extends orthogonally to an axis of the

connecting inset portion 12. The through hole 19 is

located in a position reached by the screw hole 22 of the
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of inserting the tapered sleeve 2. 5 To connect the
joint thus constructed and the pipe 1 to each other,
first of all, the stop bolt 3 is previously put into
the screw hole 22 of the tdpgered sleeve 2. As
illustrated in the left-side part of FIG 9, after the
stop bolt 3 is caused to sink conpletely into an
outer 10 ci | al, sur f acss Pfed hent aperedl sbeeve
tapsrg esjleteavpe;%?}gggééz T e o the hol ow
ind &5 off ofhe tdenconnesd | Ngsénsprpboni b2 U2 tp 2odinen
given position. The screw hole 22 is aligned mﬁéh thg.
podihrionrgowiol 0 18 ofo b%esbb%‘é%l’ilﬁbs?%%%’?e%o?‘?i pndisection
The connecting inset éS gortiog 12 i s subsequently
of i HxE g ntieF t P HERr Aaf bore” of the pipe 1 so that
a through e at+ has, Br evh oushyccfeendf enaedipa 1
t he %i%‘%‘rﬁ% %+$g‘§1£d With the hole 19 of the
o COMeC i M@y j NSeEsPOBEI @D1 12thd stopwobltnBngst BEPVEABRLY
as the wench 4 is inserted fromthe through hohe Ig
pupfitte @ pspeed hatoudh ehethsl B2ROTBF PhESUBnfecthg
__Inset portion 12 d the sto I i gserted i ppthet
illugleraeed| HeveR9 %§§QFFbﬁ?eﬁgaga§g ?%gfa Yeé Wih the —©
ench_ 4 hereby, ki RsgptctBeycoAteaknpontiean 3a
borﬁt% %?h%?%gigagéfptﬁe co%necti%g i nset portion 12.
ciBYusPeHohnga1t Bertaper ed PBeskepeeed siepulel éd Byican

anmount of the msalignment. The congeg&ing.i@setor of
taperédonldeves2i her easedtrd dnkRetBf AGeCY & Rédge
effect of the, tapered porti r.di t el ve8X +QRn .
thQO9O%ﬁﬁcFén9héﬁS§§iRﬁgglgﬁde?i&gdtgo%gﬁegﬁyge .
consegye , obhespiRe checanibe tihemty roomedidd 130 of
Th?nsFﬁgwj§%%¥ %gcoﬁdinggtg Enbodi nent 4, as clearly 34
tnb! bugheatedgi Ankbe beftisindé2par Thef cppgecyinghenset
through hole 19 of the connecting .inset portion 12 S o

pototoedlasia suhseageniéle L@§eRnTCC TPy WG HTTHE Ser ew

ofhgkg %Epgfltg% that a through hole 1lb that has previously

been formed in the pipe 1 is aligned with the hole 19 of
the connecting inset portion 12. A screw-turning tool such
as the wrench 4 is inserted from the through hole 1b of the
pipe 1 through the hole 19 of the connecting inset portion
12, and the stop bolt 3 inserted in the tapered sleeve 2 1s
tightened and installed with the wrench 4, to thereby
insert the conical portion 3a into a hole 19a of the
connecting inset portion 12. By so doing, the tapered
sleeve 2 is pulled by an amount of the misalignment. The
connecting inset portion 12 is increased in diameter due to
a wedge effect of the tapered portion for diameter
expansion 20, and is then crimped and fixed to the pipe 1.
Consequently, the pipe 1 can be firmly connected.

In the joint according to Embodiment 4, as clearly
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tapered sleeve 2 in a portion between an upper open
end 5 thereof and the hollow interior. The | ower hole
19a forned on an extended line of the hole 19 is a
tapered hole that follows3tthe shape of the conica
portion 3a of the stop bolt 3. This is suitable for
pul ling the tapered sleeve 2 by the anount of the

iqug%ﬁé 1O Aceordi ng forEnbedinento 4, thdethrough

throug oles 19 and 19a forned in the connecting
hollisEd qrordliorcdihecei cpvansd: motthicmeldi pe foanedhas a

time point when inserted into the pipe 1 and_canpot
thiseali dwele feUIM UL &3 g THECR hleRigh-FoY €019 @%a‘f’ hbge

reviously been fornmed in the pi 1 5. LRI
caff bRt & | B B BETBhPt i et oFl TR PP RBertac
thah £ Wiy the stopr &el indethed . hahdearmdptithd 18 0194 hormed
screw hol e 22 of the tapered sleeve 2. For this

on r@asattendde Timough tiod ehdbethatis savizpedednhehe that

appear ance of a I pe-connecting structyre Ls
fOlh@ﬁh§HﬁbHﬂm%9€ c%h%r%QWH%%lZﬁoﬁtb%%dgﬂe%fgﬁhgnatOP
reduces, pl aces |i.abl.e t er, .dust f t
bo]btol(ll#' 3 Edtesd 3 5’615%5‘(}19%& i%s g{:lkleldlqlgjfs ft,hét hteaﬁpgl%eé 1501[éeve ?
by "B Gl YoANGh&nhi 881 YgRrenent s the stop bolt 3
from falling out. As clearly illustrated in the
| efAcsitteiparto cfmpo@Emént 25 the shopupbl holesf 19 and

Enbodi ment 4 has an entire |ength includi th
19 ofpeedd pot tilem SAnNoRTERY sl%a%‘él PeHEHPT lggar?ﬁﬁﬂ"%ed

centire len BP of the seh ggﬁ %é of .t be tapergd
th
Wléhé%@% BLp E#bot!%En% gm% gl ? 10'3nd 11 Show an
pi Do di BNt 4 Qo NSe | PYEREH OAraaCOnEENget 0 Tie tihnbinglanidole
tenth aspects. In a joint of Enbodinment 5, as
1b syl haal pyevidhsbyraced Farmed inothewsie8nhebfFng
i nset portions 12' .
minimum diameter to allow a screw-turning tool to be
inserted and turn the stop bolt 3 that has been put into
the screw hole 22 of the tapered sleeve 2. For this reason,
the through hole 1b that is viewed in the appearance of a
pipe-connecting structure is inconspicuous, which provides
a good design and reduces places liable to gather dust. If
the stop bolt 3 comes loose and is backed off, the pipe 1
mechanically and entirely prevents the stop bolt 3 from
falling out.
As clearly illustrated in the left-side part of FIG. 9,
the stop bolt 3 of Embodiment 4 has an entire length
including the conical portion 3a which is equal to or less

than an entire length of the screw hole 22 of the tapered

sleeve 2.

Embodiment 5
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5 extending froma joint body 11 and inserted in

i nternal bores of respective pipes to be connected 1
are each formed to have a _hollow structure. Each of
the connecting inset porténs 12' has an outer
circunferential surface in a tapered shape. The joint
includes a pin sleeve 2' to be 10 inserted in a holl ow

i ntefdor 10f 4he conest i1 disedindod té ONtHE' i9fehBifon

joint body 11, a split sleeve 40 with one axial split
acdndiwly ado hase anintineandireunt ersgredtad. surface in a

tapered shape identical to the tapered shape of the

outlér il erferfiikeddigitacy &S thedhifetting 15

.. J.nset port.io ' d .an _oute 'y ) t.i acer

4 B gt oy Sk R s A 0

extichdihg | U Al Cat agdawi 1D dite idderded Dorenodridhe
pipe I (see FI'G 11), and a stop bolt 3 having a

boreaniccal reparddtoive8pipes aro éral pomeared heraot . e20h Thermed
pin sleeve 2' to be inserted in the hollow interi,or

to dratehe i ST Y HEBES pofeicon Cf2 thigaSORNEEL N drtset
r.ovi ded, ,wi.t Si f - : n;
oA BT A (e e PR el i o
tagteRdl Zhaddt oTWRi gh ke ieenierls ROfinoR13@vef A'he stoep
bolt 3 is 25 inserted orthogonally to an axis of the
ingEntes] dgeve hollsor emttet o o f sthorerhegtime josat

body 11 orthogonal]ly to an axis of the joint b 11.
DoTtHERs A S hAie T4 IRA o1 17 P Tot 15 e YRttt 5y

ond 1§ ;hol gsplzlr]]it'{)f%l ,Lgﬁ%{;lspskgéseeé/r? ZandPaty PEEOntial

| nserte _ h I ntertor of the connecting
sur el ROrd 11Qpdred Whde a e8P0 tPoshd | apdikd sehase

to be slightly msaligned in a direction of inserting
of tihee piutest esvecfefentionhestr fdree j of nthof cEmbodr HRMt

in%se&a{gjo%hzéé}'e p,glpﬁolqrtgé)que?cggt%)%hcelrfcgnllfesger%iaai | éuntfpaece with

a substantially uniform external diameter that is in
internal contact with the internal bore of the pipe 1 (see
FIG. 11), and a stop bolt 3 having a conical portion 3a in
an end portion thereof.

The pin sleeve 2’ to be inserted in the hollow
interior of the connecting inset portion 12’ has a rear
part provided with a simple flange-shaped head 23. 1In a
front part of the pin sleeve 2’, there is formed a hole 21
into which the conical portion 3a of the stop bolt 3 is
inserted orthogonally to an axis of the pin sleeve.

A screw hole 15 is formed in the joint body 11
orthogonally to an axis of the joint body 11. The screw
hole 15 is located in a position reached by the hole 21 of
the pin sleeve 2’ that has been inserted in the hollow

interior of the connecting inset portion 12’ up to a given
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5 the outer circunferential surface of the connecting
inset portion 12' up to the position where the tapered
shape of the split sleeve 40 coincides with that of
the connecting inset portidén 12'. Secondly, the pin
sleeve 2' is inserted into the hollowinterior up to
the given position so that 10 the hole 21 forned in

: t, of L 1 25411 i gne i -
ot RTINS BT (oL U Bl 00y fnfio o a0l b tecion
of cioywatimy tinseiipostedre 12°. i s subsequently inserted
into the internal bore of the pipe 1. The stop bolt 3
i s TQuIoNRE: e st Hof EnBrdinee  AM HeRyPiRe sh to

s tq 15 ke the. conjcal, portion of t op.
eadl S Mo HoIEE AL bt VHe 1 Eie o O FL B Rk o
th| RBVE 201 4 Sukfeen Pt 1 egly bys & SOt @nidd€cing inset
m sal i gnment, which nmakes the split sleeve 40 nove in
porthiorsdie dip eod itdre pssi-i@sullicre titee spipered esvapd ot
Is increased in dianeter due to 20 inclination of the

the seridd PreTo 0 Comeedat |With Hehah pef 4h¢ SCRRRepRHRI

. and fixed fromthe inside, ther [ f,r -

i REAET 117 the OIS EAboR Hert Bre,d 1o inserted

intd lust et iR Giodlup e S5 ey Noh epdSi £ DoHego i bhat
the joint body 11 is a non- 25 through hole leading to

thd heolhol Xl 2omnfed hien pilee sfeave Rart haf fthdrpighs hetee 27

. reaching the hollow interior). Theref . 1
is 1ol Hﬁstfbn@%p%?ﬁ%‘ﬁd?o%)el%o?%eége?{Jﬁ?}l%ﬁrg%éi?rhiﬂ

front rt_of. the pi VE,, 2 i h
Tha KRBTGS TATE BT L okl ke BTGy B aaee
intdf dhe $1eprhol thSre T sti@kespd 11 POTSidblsdo KBt 3 is
snoothly and reliably pull the pin sleeve 2' by the
putanioitnd thof ddweewilsale ghivenf . thihel sinp odly Bl hag sscho
length as to sink deep into_  the outer circgnfe{ent{al
t enter the

ma ke € BF Ghe RO HOBody A8 WhenStoP Lo

hole 21 of the pin sleeve 2’. The pin sleeve 2’ is then
pulled by an amount of the misalignment, which makes the
split sleeve 40 move in the same direction. As a result,
the split sleeve 40 is increased in diameter due to
inclination of the tapered portion. Consequently, the pipe
1 is crimped and fixed from the inside, thereby being
firmly connected.

In the joint of Embodiment 5, as illustrated in FIG.
11, the screw hole 15 formed in the joint body 11 is a non-
through hole leading to the hole 21 of the pin sleeve 2’
(half-through hole reaching the hollow interior).
Therefore, the screw hole 15 has one open end.

The hole 21 formed in the front part of the pin sleeve
2’ is a tapered hole that follows the shape of the conical

portion 3a of the stop bolt 3. This makes it possible to
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5 the conical portion 3a is inserted into the tapered
hole 21 of the pin sleeve 2', and the pin sleeve 2' is
pul l ed by the anount of the m salignnment. Therefore,
the stop bolt 3 is not préfruding fromthe outer
circunferential surface of the joint body 11, which
provi des a good external design. 10 As illustrated in

SOy %le!yﬁfatrfdsi&Q,i%ﬂy CHul_Fll Ghelbid he edwapered shape ffount

ner circunferential surface of the split sleeve

of 40d smicfalsupimesitze that a rear end of the split
sl eeve 40 projects fromthe end of the connecting .
i ndte poon GPIR'3 disy BICH SRRAGEImahdte ik IRRR gt to
mmin 15 the siti.on where. the split sl]eeve 4

the et 9 rtcﬁ)é‘Pfoeoﬁftrétrlac]j ST e n(%f'ipa ne Lpr?lg%tg %?d)% ﬁlel when

theC QPREUAINGJASRIn NPT Ohkdrt &0 @ed aHd trdperdanasesd 21
shapes of ‘the both. The tapered shape of the inner

of aineCwifrersdntdvad Jyr fack twfe gie siEdte sl'eehe A0 EPY
has such length that, even if the 20 split sl eeve

the emeunted by hehaifia- gnasnd 2 ThPTERET Canviit S5CR holt 3

. _msalignnent., t split sl eeve 40 | . €0

S WY 3#&£ﬁﬁg%ﬁg{gifé;ﬁﬁﬁxﬁéﬁﬁfﬂééga&ﬁéﬁgﬁigﬁﬁg'%ﬁfﬁéﬁﬁ of

thd ﬁ’oi?htbwr])’l Stap hetyean dde Splddd sdeayvendD @sstign.
the joint body 11. It is then possible to easily and
25 peeliilahlst rearad) outthehel il 44 ime qpertaté b Usi ngl + Hene
pin sleeve 2' by the anount of the m sa

| .
tapenssHishane o FItds ll@%&ll%c%%tle%o%?n %‘?é off tHee

i,nvention according to. V, f
Dl Vs D AT ot B RGBT EHE T ore rom that
sp1afc EQdidrent o & dhodigheéin seievedtol &f 1thd afobeddiging
Inserted with a'stop bolt 3 is fornmed in a connecting
indetseioyoardr dr2’ IH1ypfbw Jeigith bodshald. 1% Jheeveral mm in

connecting inset portion 12' exteqﬂgnggfgfggégeto the

the position where the split sleeve
outer circumferential surface of the connecting inset
portion 12’ so as to fit the tapered shapes of the both.
The tapered shape of the inner circumferential surface of
the split sleeve 40 also has such length that, even if the
split sleeve 40 is pulled by the pin sleeve 2’ by the
amount of the misalignment, the split sleeve 40 is out of
contact with a base of the connecting inset portion 127,
that is, a boundary step between the split sleeve 40 and
the joint body 11. It is then possible to easily and

reliably carry out the pulling operation using the pin

sleeve 2’ by the amount of the misalignment.

Embodiment 6

FIGS. 12 and 13 show an embodiment of the invention

according to the eleventh and twelfth aspects.
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joint body 11 and inserted in an internal bore of a
pipe to be connected 1 is also forned to have a

hol | ow structure. The connecting inset portion 12
has an outer circunferentB8l surface in a tapered
shape. The joint 10 includes a pin sleeve 2' to be
inserted in a hollow interior of the connecting inset

p_OrpLI Q42" Of e e il ¢ Retyrdds ArSplidas!eeve 40
wi th one axial split 41, which has an inner
EmbddiGuarere i litlowsgh faceciew chdlaper @ df shapeing demsé cadd
to the tapered shape of an outer circunferential 15 |
witdurd stemfoalfe TormeImRA i Hset FOMTOR AP’ 1FR( dpertion

outer circunferentjal surface with a substantially

12 u_rﬂtfdar rﬁojé}a g‘?éﬁ ameter that is in internal contact
Wt & heynddueral s bare Qf - sn pi pe dut &k By St O bohd
3 having a conitcal portion 3a in an end portion

joitdeneafy 120 #hd | angestsdhipad dreatht23risl flovnedof na apipe to
rear end of the pin sleeve 2' to be inserted in the

be hsinrmetiad e g dFse heoreemnee thate | hiset L by t Fohuddure.
The pin sleeve 2' is also ovided in ont part

Thg i C%rt%_]é"‘%eot—r PO bei ngo i%%c,e? e%{wi th the

o1 G SRl ePOrd] Q38 e Staphod tsaRs. orthogenald v
to an axis of the pin sleeve 2'. A screw hole 16 is

indlardeed d pirhes lcomnec i N is etnsquored on 12' hollow

~orthogonally to an axis of the connectigg,inset .,

intggriqrop il 2 he HRIRRF e hol s de Rttt ke i ot athe Joint

osi.tian re.cg%p by t hol .e of the pin; slgeve,dich

boc{)yhzltl’hfs S[Pe]elﬁc _ erenes/eer ed”’lltnh_t & hoﬂ%w %Pleri or’ g‘?’ *
had N8, GHMECtd NG URESt e B3O a POSt# £dcd 2in UP ¢ Dpodr &di VERape

position but so as to be slightly msaligned ina
idatitriestl aro ofhe nsepdraed) shepiof sAreevet @t . cTocwoheeential

the joint of Enbodi nent 6 and the pipe %,to each
surgtafs OF it @RIt inhel AT (PATere U0 i 30Fi TR Ut
o1 ol Pl O LT EL GPH R o SUH A0 Ll 11 GRDPSERT N
external diameter that is in internal contact with the
internal bore of the pipe 1, and a stop bolt 3 having a
conical portion 3a in an end portion thereof.

A flange-shaped head 23 is formed in a rear end of the
pin sleeve 2’ to be inserted in the hollow interior of the
connecting inset portion 12’. The pin sleeve 2’ is also
provided in a front part thereof with a hole 21 for being
inserted with the conical portion 3a of the stop bolt 3
orthogonally to an axis of the pin sleeve 2'.

A screw hole 16 is formed in the connecting inset
portion 12’ orthogonally to an axis of the connecting inset
portion 12’. The screw hole 16 is located in a position

reached by the hole 21 of the pin sleeve 2’ that has been

inserted in the hollow interior of the connecting inset
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portion 12' up to a position where the tapered shapes

of the both coincide with each other. The pin sleeve

2" is inserted into the hollow interior of the

connecting inset portion B2 up to the given

position. Center alignnent of 10 the hole 21 of the

pin sleeve 2' and the screw hole 16 of the connecting

j WL 2. i rri : esst 0 b
P P e hT 28T e tonndct g PRt INELY
miPorigosd 12n anditeattearoentngext engathendinoflebee 27 .

stop bolt 3 is screwed down to a position where the

pi péo Icamnéet j peeriabhe. of nEmhpdinent e 2@ EBANBEPENg TO

inset orfion 12' is_ inserted,. into,the internal.bor
caqt ?qﬂf{; rgt EdagithF%%gﬁp%% es}%eY%a?Bhéi k1P co
thd T S OUSL Y- DgRfe £ O B4 | BurEh8e PbPerile | 8oRhbEPEHGW hBet

the screw hole 16 of the connecting inset portion 12'.
portidrhel 2rexip pt @ce, pdhet stopwh@be bohé Bapasedt edapast bé

connecting inset portion 12' is tightened by a

the iR ta M HEAe oot LR ueRchsOoEper w dith D ihijavs 2 1

._inserted fromthe rough, hole | b-of, th

IN§§te %ﬁ,gg%e %%ﬁ?%a?n%%?%?ﬁnoga??é f%gégfg%ngnégset

poition MO} e %& of the @1@e§I%§y§t%n. Thbsr6AUSESghREN DI HF
sleeve 25 27 to be pulled by an anount of the

thamisale ghimesf , tlandpiheslspiéet2s| @pdetdd soves holeéhéo of
same direction. As a result the split sleeve 40 is

the mamREd 1h HepetRerEbent 12’ | hel FrBEI8R ©RCt helhe stop

t.apered portion, nsequent | t EP 1] ' d
oL ABPI S0 ROY U100, CRRSEAUENIAYL (D BEPEusTokaCE LIRS
indQ ddvdigh i 0 ntuefi Enrbodiaenénd, (dhecthsoughdhobe the

that has previously been fornmed in the pipe 1 has a
stap aium 3 disamsteeswéd adbvowa & oodbssuthnasheéhe whenphpd 1

to be inserted and turn the stop bolt 3 that has been

is putsqirainke 5 der el R8I EL26°0f thRe CEBRRELLTAY 1S
pof¥¥§A(¥bﬁj%s inserted into the internal bore of the pipe

1, and a through hole 1b that has previously been formed in
the pipe 1 is aligned with the screw hole 16 of the
connecting inset portion 12’. 1In the next place, the stop
bolt 3 inserted in the connecting inset portion 12’ is
tightened by a screw-turning tool such as the wrench 4
which is inserted from the through hole 1lb of the pipe 1.
In this manner, the conical portion 3a is inserted into the
hole 21 of the pin sleeve 2’. This causes the pin sleeve
2’ to be pulled by an amount of the misalignment, and the
split sleeve 40 moves in the same direction. As a result,
the split sleeve 40 is increased in diameter due to
inclination of the tapered portion. Consequently, the pipe
1 is crimped and fixed from the inside to be firmly

connected.
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Therefore, the through hole Ib that is viewed in an
appearance of a pipe-connecting structure is

i nconspi cuous, so that the design is excellent. In
the event that the stop bdd@ 3 cones loose and is

backed off, the stop bolt 3 10 is nechanically and

entirely prevented by the pipe 1 from falling out.

The ﬁteﬁebﬂ%&niﬁ‘ gk E{EBBGEHEHE 6, hascanneBLibhenbeBgt R that

i ncT'udi ng e conic portion 3a, which is equal to or

has!pabylyusoyentbanrapmedt ihethengtipeofl hhe scméwihoke
16 of 15 the connecting inset portion 12'. The hole 21
dijroeted ta &héofrantopar sueh eRetpenvwspaehed 20O P§ a

., tapered hole that, follows,t hape of _t he canical .
ln%%f?? 53 B?rPh£h§tBB°BoPPTg.§A258FdLﬁSIg?thgugiﬁn the
scSbEeNE1e216C8R PReeBShh¥caRdgr ¢hkakl yopylibadiby .the
anount of the 20 m salignnment. Enbodi nent 6 has a
Thetefictdy etha whiohghhbkoder @y hbkée ii6vakwehein an
connecting inset portion 12 is forned as close to a
appeseantet A€ eoRRBEr FAGNEASENIPESFLLERVTS 1§s LPESSISBILEUCUS,

and . is, _exposed in _a nore.inward. posjition
so Bt ShE) ARarono8s st LPHE sprFr e cohehfotndt che
stébthotghst BenkBvenbsanahas iBegaceschiclhed raBokeop b1t 3
reference to the enbodinents illustrated in the
is dnewhagscallheandventionlispmetrenhes biynithedpbpe ils from
suscepti bl e of design changes, and ot her
fakbtigieati ons and application, 30 which are made by

thq§§e35£££e§9iﬁ %rgfaﬁﬁbgaiﬁgﬁge%'hé% aﬂh@hth%e ength

clarmed I's’ € Joint conprising a joint body i'n
inM@&@fn%nﬁh@rcoﬂ@&@lCQBBQQBhHGaLn%ﬁﬁcﬂoﬁbl@q&aaxtbn@kng

fromthe joint body and each inserted in an interna

slbgrel pfmaré tbanespoadingepilpagtb bé tbenectred &wode 16 of
thgaggnggégfggtgngggeportion 127.

The hole 21 formed in the front part of the pin sleeve
2’ is a tapered hole that follows the shape of the conical
portion 3a of the stop bolt 3. Accordingly, the pin sleeve
2’ can be easily and reliably pulled by the amount of the
misalignment.

Embodiment 6 has a structure in which the screw hole
16 of the connecting inset portion 12 is formed as close to
a base of the connecting inset portion 12’ as possible, and
is exposed in a more inward position than at least an inner
end of the split sleeve 40.

Although the invention has been described above with
reference to the embodiments illustrated in the drawings,
the invention is not thus limited but is susceptible of

design changes, and other modifications and application,

which are made by those skilled in the art as needed.
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a hollow structure, a plurality of long slit-1like
splits are fornmed in each of the connecting inset
portions in a circunferential direction to axially
extend froman end of the %%rrespondlng connecti ng

i nset portion, and the 10 connecting inset portionis
further provided in a hollow interior thereof with a

whhépesedipomnbyonshavi ng an internal dianeter
decreasing fromthe end thereof toward the joint

1. bddypire t kperedcsheeveing dejohserbedyi hnt Wieihbl bow or
interior of the connectln%Binset eprtlon and_a staop

mOpE| EONREChADINGESEoRPEAI OpSr EREF T "gn Terg! &aﬁlmﬂ+nt
bo&gegﬁaf thﬁﬁgbgtehhgnta erﬁqe§5%QV%o&% e inserted

Interior o e connecting I nset

coppespoOndbag pipeatopdet connewlieah aaet @pehed opield @ have
for diameter expansion is formed, 20 which has a
a WphhevePtEWELIEE, t Raplanaditer pdl l@ngnetdi-dfike weplits

necti i nse rtion _and | .brou into.i,nterna
arg R ER nen il Banbhen cBBfer T Rhornaet Bodrdbud Malye
c1£8uﬁfé9én9§a&h@1988€§8ﬁ'@8 b&%%ﬁl@oékk%%d %Q%HF%% end of
tapered sleeve further has a front part in which
théotertespendbngnsenhedtinghihbetcppirtdabnporticon hef the

stop bolt is forned orthogonally to an axis of the
connpet g sieese, Poﬁﬁépélﬁs ugEhew REPEF14eds dimed hiod Low

1n%h§1$gl ﬁltle]?88¥ Fogogglﬁ|8¥fioc§P%gl%)élo§lla%flgtgzggj o'ngc%rnal

e-screw hol'e“be n

dléﬁ@ﬁ@?dd@&!réaglfi@' eref the tapecedrsbeevewdzq that shast
been inserted in"the hollow interior of the

bodpnnectapgredsel epuet tonbapiteeatgidven pasi hicddokut so
as to be slightly msaligned in a direction of
intexer¥ing the C@%@Féan@ eBVEeL BAGTWREFePRd § BREP bolt

ha&fﬁﬁ”gdcgﬁfggf bgrkggﬁrEﬁdahnehgepggkhgw %ﬁ%% o%c

wherein:

the tapered sleeve to be inserted in the hollow
interior of the connecting inset portion has a rear part in
which a tapered portion for diameter expansion is formed,
which has a diameter smaller than an external diameter of
the connecting inset portion and is brought into internal
contact with the tapered portion formed in the hollow
interior of the connecting inset portion, and the tapered
sleeve further has a front part in which a hole to be
inserted with the conical portion of the stop bolt is
formed orthogonally to an axis of the tapered sleeve,
wherein:

a screw hole is formed in the joint body orthogonally
to an axis of the joint body, the screw hole being located

in a position reached by the hole of the tapered sleeve
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of the connecting inset portion up to the given
position; the connecting inset portion is inserted in
the internal bore of the pipe to be connected; and
the stop bolt is put into $%e screw hole of the j oi nt
body to make the conical 10 portion of the stop bolt
enter the hole of the tapered sleeve, with the result

thhpahatheetapensdrskaeye iksepubliedw bytamiarowi tofe the
m sal i gnmant to i ncrease the connecti ng i nset pOI‘tI on

connedt angt &nsby medgeoefﬁectooﬁ gh@enap@ﬁeleQObwmo@o as
for dianeter expansion, and the pe is th

tochenpledhhhd Fizad pRsHh the? H%r’f&&ttl(?nbefc&ﬁlﬁ@&tté@g the
taéergge g%gs?Jogﬂg ?ﬁg?%qhng to claim1, wherein: the

crew or ne e joint body is a non- through
hO'@hée@Q%QQeHOSEEQVBOHQ ehsthectiapar edesheavew itit@rior
hol e of the tapered sleeve is a tapered hole that 20
Offbheomsnnﬁetéhapéneﬁttﬁ@rééﬁhcap porth@ngéwemh@0§ﬂ¢§on,
p bolt has such t o,si nk

thgne e i ng CBaEEy PORF LA oF ohBar ot faa ey iPhg tnal
o} @1 BE DAGyothen:bhe. EORcel caor banchs LRSS Led.i Ao put

e tapere ol e o the 25 tapered sleeve t
int@pem@dsskeevﬁoby bhetaﬁngtnﬁfboﬂbetﬁl&akbgmmentonacal
A pipe joint conprising a joint body in which one or

pOhﬁ¢@nc@ﬁnEh@|ﬁQOPnbéﬂtp@ﬂFEén§h@xb@ & rg theémtepered
oi nt an_i ternal bore of, .a

s14St vE AP apeans PRShe thenhaltanth P Ben thornad td

py [£n haNEuA8 o8 BHE'H%%é&E&ﬁ&HB% t8 @h%&é%%%yt%E l@RGecting
slit-litke splits are forned in each of the connecting

insesgbopoidnons dhametekr byniverigat edlfeditr ect ithe ttapered
axiallg extend froman end of the correspondln%
PRgdiaBeECpoPKPBAS1ARd BRE SNEoRABEL LAg thASet

cr PREEEQN S EyLLheE BhovEded k048 P8 L% onnected.

2. The pipe joint according to claim 1, wherein:

the screw hole formed in the joint body is a non-
through hole leading to the hole of the tapered sleeve;

the hole of the tapered sleeve is a tapered hole that
follows the shape of the conical portion of the stop bolt;
and

the stop bolt has such length as to sink deep into an
outer circumferential surface of the joint body when the
conical portion is inserted into the tapered hole of the
tapered sleeve to pull the tapered sleeve by the amount of
the misalignment.
3. A pipe joint comprising a joint body in which one or
more connecting inset portions extending from the joint
body and each inserted in an internal bore of a

corresponding pipe to be connected are each formed to have
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interior thereof wwth a tapered portion having an
internal dianeter decreasing fromthe end thereof
toward the joint body; a tapered sleeve to be
inserted in the hollow intetfor of the connecting
inset portion; and a stop bolt 10 having a conica
portion in an end portion thereof, wherein: the
a E?P§5§d5§k§§¥ﬁrg9 hephpsantied obF tbaghehliews iidet ediaks
of the connecting inset portion has a rear part in_
arahfohmadt apeeedhport tbe fonndicareger negpapsirgrions in a
formed, 15 which has a dianeter snaller th%n an £
cipgvBfARFNEL Akt F S6E10nhEOc BAELL YN GXREEL TFOM iBdn Bl ©
IS brought into internal. ¢ t o Wi he pened
thgoPoT SHOPaPHERS! HOrREChol ot St Bersror el T
cofRBAEELENGNnEBSCHoRRRLINOAs &N thRe baperiedd Sheeveollow
further "has a front part in which a hole to be 20
intaseotrethueirehft Rétboni tabepert portdfnt hevdngp asolintiegnal
formed qrthogonally to an axi s o% t he tapered sleeve,, ‘
digferer ndeareePeRAnore™ S FofRed TR ERE EoMRECt My Jon
bo&g§e5 ?8%&%88 s?EEQggggabEy%EgeQQe@XH% Q%Ft%%llow
cohnectrng rnset portion, 25 the screw hol e being
inteeabedoFntBeposhhicen ihgached thyotrtie onholagdofa tdt@p bolt
tapered sl eeve that has been inserted in the hollow
havhher eoconficeheproonnent ing annsad portion Gherecd .
h%iven_position but so as to be slightly msaligned in
What®df'irection of inserting the tapered sleeve, and
mmefﬁénﬁaﬁgréaesﬁég%EGQOsb%eX%sb§tb@S%&t%@é'E&ﬂr%w
hol Tow Interior 44 of the connecting Inset portion up
interibe gfvehepeshheeningt Hasstopolalibn $aputa imtaor tdeert in
screw hol e of the connecting inset portion until
whithkpngaParedarostien &rrcdAPBeERt] gRPagFCacd Soff atmed,
connecti ng i nse ortion; the_connecting b.inset
wn 3B TRER oo AREFERd TROG rhe it 87 ner o of JeRETeT oF
the connecting inset portion and is brought into internal
contact with the tapered portion formed in the hollow
interior of the connecting inset portion, and the tapered
sleeve further has a front part in which a hole to be
inserted with the conical portion of the stop bolt is
formed orthogonally to an axis of the tapered sleeve,
wherein:

a screw hole is formed in the connecting inset portion
orthogonally to an axis of the connecting inset portion,
the screw hole being located in a position reached by the
hole of the tapered sleeve that has been inserted in the
hollow interior of the connecting inset portion up to a
given position but so as to be slightly misaligned in a
direction of inserting the tapered sleeve, and wherein:

the tapered sleeve is inserted in the hollow interior
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pi pe to be connected so that a through hole that has
previously been forned in the pipe is aligned with the
screw hol e of the connecting inset portion; and the
stop bolt inserted in the nnecting inset portion is
tightened 10 with a tool inserted fromthe through
hole of the pipe to nmke the conical portion enter
oftﬁﬁehegﬁngétgﬁg taperedorsheavap Wot Rnkhgikesubbstikabn;
the tapered sleeve is pulled by an amount of the
th&i sabbUPFEBt iboplBchaase thhe scormetbilrg ofi tbet cpomnsicding
~in diameter by wedge effect of the tapered 15 portion
inger HPaRBOBr UBKPANSLBKINGNdDERe 3P FELRS CREFUNERT DG 2L

and fixed fromthe inside tgo.,b Gt ed. -
subPBe®] BEntPRcEBPUCRE 19 ¢ISch SoTRarE o= RS Fhesia
inBalesthat chassprguieusly 1heen ther federhall Beore p& hae
a mninmumdiameter to allow the tool to be 20 inserted
pipadtbuba thenstopdbsbt thhat ahasrioegh potle fhett has:
screw hol e of the caonnecting inset port,ion;

PrepieuRa¥ BRSBnEPrEefeddt PPl Ed A§ ?ﬁégné?&nitwg R
ortio [ [ . ' h
e e R R o e s e

pol PSehs@2+par i hoRheaBdnhke thdke iheeredorn idhe ifs aritightened
part of the tapered sleeve is a tapered hol e that

wifbl howsof hénskapedof rohe theoheaughohoilen odf thise PsiRsp to
bolt. 5. A pipe joint conprisi j.0i nt dy .in whigch

maBRetbe ca0iRONePEaEE: P erse BoIE Gifs LR GRRaTES
fromthe. joi d d,each i j n 11

Slﬁﬁygfngﬁt%oFg%oééguego%ngpgﬁgi%Sﬁﬁﬁigﬁgfﬁgmgoﬁhé%iefd

byakf 8Aslntobwedhomiave i gankel! aw stidtetasee the connecting

plurality of long slit-like splits are fornmed in each

ineéttpert@nne@nidggmﬁggg @wrmﬁ@@§iqfﬁ§q; of the tapered
po%%égg?%ggeggg%gtgkr%%%g%gi%%,aéh. k%eeéEﬁﬂg:fg(¥Héﬁw
crimped and fixed from the inside to be connected.
4. The pipe joint according to claim 3, wherein:

the through hole that has previously been formed in
the pipe has a minimum diameter to allow the tool to be
inserted and turn the stop bolt that has been put into the
screw hole of the connecting inset portion;

the stop bolt has an entire length including the
conical portion, which is equal to or slightly more than an
entire length of the screw hole of the connecting inset
portion; and

the hole formed in the front part of the tapered
sleeve is a tapered hole that follows the shape of the
conical portion of the stop bolt.
5. A pipe joint comprising a joint body in which one or

more connecting inset portions extending from the joint
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t he correspondi ng connecting inset portion, and the
connecting inset portionis further provided in a
hollow interior thereof with a tapered portion having
an internal dianmeter decréebsing fromthe end thereof
toward the joint 10 body; a tapered sleeve to be
inserted in the hollow interior of the connecting
boag ?ﬁdpQEEhogns@Qge@ $t0RnPehterRavi e ra egniaca
portion in an end portion thereof, wherein: the
cotapepetdshgepepko tbebensennedtien gire kelchoorsied to have
interior of the connecting inset portion ha %
a baMoWnstmp@Hrﬁ,tap@rlelaagéw. 6% fonIdiSaret 3.1 ¢ SPlits
ansi n.is fo di. e lJ-er
ar?hgﬂr%ﬁ E%PEFﬁg éﬁ%athe C%pl{llg%%ﬁ.%g l?lrg%tt rpo%@oln% in a

meter O e connecting I nset

ciPRLhFeReARdalS dRr@U@hbn RO aikikbenRalex teemt datommalnh etnfae of
tapered portion forned in the hollow 20 interior of

ththeozoBBEOhNggi kBenepdrinigonnsatd poird icapered tHceeve
further has a front part in which a screw hale i
Coﬂﬁﬁﬁﬁénﬁhﬁét‘}@ﬁ Pﬁéttlgﬁerléd fé’iféé\?éf SFo¥dass St éan?follow

rthogon axi redis| :
iR e 5 ROl el ST Fey PO et e ant bady 58
deﬁEQQQOB@EE%a%Qn@nf&&hﬁt&k bmaJume&bcﬁbipwaﬂdauhawnqymt

hole being located in a position reached by the screw
bolgl: eaot apehled: apercad $lcedre e tiess Bedhe Fdrt® in

Lofhe ol Lo, Lntertor of {1e Someting | 86 PULiobons

hav&égveg%%g C%%Z §HEE§{991%91%&d'ﬁﬁyﬁﬂdﬁlﬂﬁgkéﬁmered

he stop bolt is previously
whRg#kihAt o the screw hole of the tapered sl eeve until
sinking into an outer <circunferential surface of the

t apehed tepeees sligeveapsr & d1seafed &1 dd tbé:dui(m 0
LoD v Lt erl o of L1 8 SOYSHHIANN 14PS AOH 8l in
which a tapered portion for diameter expansion is formed,
which has a diameter smaller than an external diameter of
the connecting inset portion and is brought into internal
contact with the tapered portion formed in the hollow
interior of the connecting inset portion, and the tapered
sleeve further has a front part in which a screw hole is
formed through the tapered sleeve so as to extend
orthogonally to an axis of the tapered sleeve, wherein:

a through hole is formed in the joint body
orthogonally to an axis of the joint body, the through hole
being located in a position reached by the screw hole of
the tapered sleeve that has been inserted in the hollow
interior of the connecting inset portion up to a given
position but so as to be slightly misaligned in a direction

of inserting the tapered sleeve, and wherein:
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connecting inset portion is inserted into the interna
bore of the pipe to be connected; and the stop bolt
inserted in the tapered sleeve is tightened with a
tool inserted from the thrdugh hole of the joint body
to make the conical 10 portion enter the hole of the
joint body, with the result that the tapered sleeve

i s PHglggogybemtaﬁguﬁkegﬁohgg y BusakhgBmeRAk @rew hole of

i ncrease the connecting inset portion in dianmeter by
thueggpeetliest colet hattiapeiedipgr tindn baor oudieanet er

expansi on, and the pipe is then crinped and fixed 15
cifeenfenenthaideuréase @énﬁé@tééPeGGdTﬁéeﬁWﬁe jtéentapered

accordin th hr h e of the
Sl?%VﬁtlBog9SF§%F§rﬁgg gﬁ ﬁgﬁlow 3 Ee g%% ?g%ign open
coﬁHQCEDEQGQBS@Edpb§QQbﬂ9uFotthhéc@QWénh@bngﬁohhethe

t apered” sl eeve, and hol e extending fromthe 20 above

cohnkethag anbett porandni $sf ansedtas! ant@péb@dlmabénal bore

that follows the shape of the conical portion of th
ofsibp PHBRt tOakE Fﬁ@n§€66dbo|apdh§§eaﬁté>ﬁt PP b éﬁ@eﬁted in

th?egéggkga 3 geVCQnIC%lgggghggnwlggt to%leq %r%%doErom

n-entire I'ength 0 e screw oIe

ththentabghedoskesyeLhé. jelaltp@ougl Rb @Qmer lt&len@o@J.Jc@Ilnt
body i n"which one or nore connecting inset portions

poexiendengetrbhethelpopﬁtthbodplamdb@dwh widér tté¢ inesadt

internal bore of _a correspondln% 5? to be conn?Fted
thaf etBEch2PEFREdSLECNEv e S38Ua LREI Pow? @W@P@Fe

m1§%¥%§%§é¥ﬁ°£o'999ré s% kh%e %Bh E%l é %tf%kﬁ%qon in

e connectlng inset portlon in a
dishecdnf pyeptigk diffeeti of taeaxiaplkhydeyoend ohr g@ran
end of the correspondi ng connecting inset portion,
diamdteheexpanméeni ngnidnsbe popPei o8 W%eﬂuﬂﬁﬁﬁpeﬁr@@ﬁdééxed

in a hollowb5 interior thereaof with a tapered portion
FrHEyPRG ARSHHEerRape connected.

6. The pipe joint according to claim 5, wherein:

the through hole of the joint body is formed as a hole
extending from an open end thereof and leading to the screw
hole of the tapered sleeve, and a hole extending from the
above hole has a bottom and is formed as a tapered hole
that follows the shape of the conical portion of the stop
bolt; and

the stop bolt has an entire length including the
conical portion, which is egqual to or less than an entire
length of the screw hole of the tapered sleeve.
7. A pipe joint comprising a joint body in which one or
more connecting inset portions extending from the joint
body and each inserted in an internal bore of a
corresponding pipe to be connected are each formed to have

a hollow structure, a plurality of long slit-like splits
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di aneter decreasing fromthe end thereof toward the
joint body; a tapered sleeve to be inserted in the
hollow interior of the connecting inset portion; and
a stop bolt having a conidal portion in an end
portion thereof, 10 wherein: the tapered sleeve to be
inserted in the hollow interior of the connecting

ard NBEINAPT {1k 00 BRSc 8 £RAN cBRRtct IngWhEB8tapbapebBd in a
portion for dianmeter expansion is forned, which has a

cixiandd esnishal | @f rébanoantexériadl ydeahendr fopm18nt hed of
connecting inset portion and is brought into interna

the (PREEESRPREHL RHeCPRPeF RN Bot EFBR POF Fe8™ i n2PRetRSI | ow

cobfSLEL Sfal o SEPIEE!LESGLBELLPOLLL Dhocail, Koy

as a rron

inSEF eV hoherdsr forRed thpeush pberispenedisheareiseeasal
to extend 20 orthogonally to an axis of the tapered

disheeye, dedes@sing arohr boghehdl ehésedbr edaird the joint
connecting inset gortion orthogongll¥ to aH ?iis of

bodie & orREIFAGSIRSEE TRoPEI GASSEhedt hrohff ABIE°Bei ng

. d.j poSition.  Le sc 0 f

S A i

haWohd QW i BE4Drpoftibe cANARCEhAgporBSeh phekeofd,up to
a glven position but so as to be slightly m saligned

wheredndirection of inserting the tapered sleeve, and
wherein: the stop bolt _is previousl ut _jnt e
cortiF nAReerd S6oFRE FapkPettSrheed ot FhesRRkTRY

intdi 0, AN putier 48, CLE eHYT enenti gb 8ULfaggs0E LBEr part in
tapered sl eeve; the tapere sleeve Is Inserted into

whidie hotdparéatesiroionf fohedi snabect ergannseh per toemed,
up to the given position; the connecting inset

whioh thah & sdizmererdsinat berhehant ernaktpsnralsdepmerer of

thé”éﬁ%ﬁéﬁ§§%§°9§§§%egoﬁgiégaéng Egrgggggﬂglgnkgagn g%nal

contact with the tapered portion formed in the hollow
interior of the connecting inset portion, and the tapered
sleeve further has a front part in which a screw hole is
formed through the tapered sleeve so as to extend
orthogonally to an axis of the tapered sleeve, wherein:

a through hole is formed in the connecting inset
portion orthogonally to an axis of the connecting inset
portion, the through hole being located in a position
reached by the screw hole of the tapered sleeve that has
been inserted in the hollow interior of the connecting
inset portion up to a given position but so as to be
slightly misaligned in a direction of inserting the tapered
sleeve, and wherein:

the stop bolt is previously put into the screw hole of

the tapered sleeve until sinking into an outer
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previously been formed in the pipe is aligned with the
t hrough hol e of the connecting inset portion; and the
stop bolt inserted in the tapered sleeve is tightened
with a tool inserted from4%e through holes to nake
the conical 10 portion enter the hole of the
connecting inset portion, wth the result that the
ciEéQﬁFégeﬁ£§§Yesh§fQ%El%@ BYcaR apaednt 1@k vihe the tapered
m sal i gnment to increase the connecting inset portion
sleavdi aget escbyededge oetthechodfl otvheé nttepeoed gforthieon
for dianeter expansion, and the pipe is then crinped
coppeclbngi xegetr BATEAET MO € tHShEL¥GRNEOLd1oR: The
i pe. joint according to.claim7 rein,,th I h
co R BEe bR HBOEEnREELIR s ol Bereron TS TFb e ] pore
ofhehe gxbendbngef comnartepererthather edfroath Hoaadidhgt has
to the screw hole of the tapered sleeve, and a hole 20
prextendipgbtromibhmedbdve thel pipas iz bdtigomdamd tihs the
a tapered hol e that follows the shape of
F%@ stop

forned as .
thyaadBohPésl OfpbPei 6RNBF CEAS Is oS SthoPOT tidr eithtd

.th h i | b f. i ,
bo%pLgHgQrbghelh.@he 33,0024 Qiglye %%ntlgagggﬁepg %gs55

as ‘a nmi ni mum meter to allow th

tobNSentedrandri-umn thbe tstkemghohbllkat chas deeemepHoniiaa
the screw hole of the tapered sl eeve, and wherein:

pothiost eptbol thhakcar et ithe lcongeltiingl ddiseg teation,
,conj cal gor lon, which is e%ug: Ho or l.ess an an
wibht PP TPEHYENCBR Tt hECsCPERIAGI &16F VEnd St &hdred O an
am3pEEVESs ggegmiéaﬂﬁ Bk RN o€ AMRBIsRY tRd ARG A nset
‘ I ch one or re connecting I nset portions
poext endingdf enatkhebyowatdgebedy cand ofache negrtred iporanon
internal bore of a corresponding pipe to be connected
four diemeherornpansdohavenda thel Pdwes tisudhgie Crampesh and
.outer circunferential surface of 5 the joint body has
£1308 apEPBd  SRapBS 1 ASpi BFeGrEnEs tBe
8. The pipe joint according to claim 7, wherein:
the through hole of the connecting inset portion is
formed as a hole extending from an open end thereof and
leading to the screw hole of the tapered sleeve, and a hole
extending from the above hole has a bottom and is formed as
a tapered hole that follows the shape of the conical
portion of the stop bolt, wherein:
the through hole that has previously been formed in
the pipe has a minimum diameter to allow the tool to be
inserted and turn the stop bolt that has been put into the
screw hole of the tapered sleeve, and wherein:
the stop bolt has an entire length including the
conical portion, which is equal to or less than an entire

length of the screw hole of the tapered sleeve.

9. A pipe joint comprising a joint body in which one or
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inserted in a hollowinterior of the corresponding
connecting inset portion; a split sleeve with one
axial split, which has an inner circunferentia
surface in a tapered shapé“?dentical to the tapered
shape of an outer 10 circunferential surface of the
connecting inset portion and an outer circunferentia

noBdr @6t bt ghassar sghst aBhkakkyendhfoFrbRXtBENGbint
di aneter th ? isininternal contact with the

bodpntandatadior ensérthe pnpen antdeanstopobel bfhaving a

conical portion in an end portian thereoﬁ mherg n.
COQE?%F@P%&%QsPé%@etPobBecPﬁgﬁFFge PRt RESRofPEfed to have

£§f€&°§3ﬁ8 E&“S,ngﬁgékgﬁgtégsﬁ gﬁﬁkbggpﬁg 185 g%%gce of

thérfﬁﬂn@aﬁédynhﬁﬁlthapebéheshaﬁeftadpmhtbléb@eCQBIba
portion of the stop bolt is formed orthogonally to an
insxisedfin he bothWeevéermhér@ﬁnth2009r§@ﬁ§@mﬁépé |s

formed in, the joint, K body orthogon n_ax
CO@¢&F?%P%tl%%%§ P?ﬁElgﬁreﬁ/HBE ? ¥’leo ngone aﬁlal

spﬁ9§l QD1 eaghed bXnBQE ggkguﬁkekgﬁth@ §h§§$%etﬁﬁt
e holl

been inserted in t ow I nterior of
tafOna@cihage iasetipalttonthp tepargdvehapQSDflan buter
so as to be 25 slightly msaligned in a direction of
ClI¢Mm¢¢¥©@t¥%b punfaspeefethangonnereing ﬂﬁée§pppﬁtl°n and

| eeve is fi upf er ent.i surfa
an PTFHE ChrnebEehghados SPorFerenthat Prg: of huBesadFaaity
unSPARRE Of+LhgasPhitmeteevenapdithal, ohtth@a3Ocontact with
connecting I nset portion coincide with each other; the
th@lrnﬁémnsleGMEelsflnserpepeunandtheshoplbwdtnhewuog af

the connecting inset portion up to the given
comypzr} ipMEt e 1RoAReBRfngOrhiel pBREEBA. i ¥PPASdPted

L NECATLPLORL LBOE, Ohgbligh 0F LA;DRATRISELedrox
of | Ghdtcbogy -t ongukastbepeenieal has a rear part in which a
flange-shaped head is formed and a front part in which a
hole inserted with the conical portion of the stop bolt is
formed orthogonally to an axis of the pin sleeve, wherein:

a screw hole is formed in the joint body orthogonally
to an axis of the joint body, the screw hole being located
in a position reached by the hole of the pin sleeve that
has been inserted in the hollow interior of the. connecting
inset portion up to a given position but so as to be
slightly misaligned in a direction of inserting the pin
sleeve, and wherein:

the split sleeve is fitted to the outer
circumferential surface of the connecting inset portion so

that the tapered shape of the split sleeve and that of the

connecting inset portion coincide with each other; the pin
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portion of the stop bolt enter the hole of the pin
sleeve, wth the result that the pin sleeve is pulled
by an anount of the misalignnent; the split sleeve is
further noved in the sane rection to increase the
split sleeve in dianmeter 10 by inclination of the
tapered portion, and the pipe is then crinpled and
s1ddxed; S romipeciinshes tRebBRoCOBREEhEdrid0. oFhenpi pe
joint according to claim9, wherein: the screw hole of
cotect Dhat iheey psrfoonedpascathengivhnonghihkéba; the
| eading to the hole of the pin sleeve, andhthe 15
conRg & ¥ BRS¢ h ?ﬁét%PBn%SpéPFeaFeﬁhe”b‘f% SR etREFE AT
{ apered ho h I sh h ni: ca ;
oot EREE oS dr TR hece B Bl TeCiRer o e CheParap bor: Phts "t
thSUskrdengd e asrt Onsi Hkifdeepotipt @oamnakeutde conical
circunferential surface of the joint body when the 20
pociohdradf pone i shopsbphseentdri Ahe hhéet afetbd Rdnesgpeve,
. the pin sleeve to pull the pin sleeve by.the anount of
Wi et o SSr GhrEhe T BRE GhGr SLRSTERGS: RELPEH SHag grount
oft{ﬁ%'ﬁqggkfgﬁﬁgﬂierﬁﬂé'§bl§HrE§§§veoﬁst@ﬁr%ﬁ%ktm%b%@VQD
is of suc ize that a rear end of the 25 split
ths| eave Proécudes tooimancend ohet hbpldonséekweginnsiébmeter
portion in a position where the split sleeve is fitted
by oinolindeliontef thectaberedt Partsaniagadofthengipe is then
connecting Lhse ortion so tgattthﬁ taBered shape of
fie

cr iRl Sp| 1 sF bEG® SR ERH: LOFL EPPRE rRde!
10 porfﬂﬁ?%iﬁ)‘agt %ﬁ]lgﬁsg%%b%@o otherm @ndgis-o{nsuch

1 engt sl eeve Is out 51 of contact

W tthae dasewoholBeo€onhectbngti hedly per ffoamedhes a non-

pul led by the pin sleeve by an anount of the
th¥@@ﬁ@i@%ﬁ%ni$ad1&9 Aopthe %@ﬂﬁtoéoﬁﬁﬁi§Pﬁgsé?ﬁaﬁmtand the

o B3 b RS cO0p TRLECCBINeRLL NG, Bk ROr o
tapdrdtigs DAl thorer8l18ws the shape of the conical portion
of the stop bolt, wherein:

the stop bolt has such length as to sink deep into an
outer circumferential surface of the joint body when the
conical portion is inserted into the tapered hole of the
pin sleeve to pull the pin sleeve by the amount of the
misalignment, and wherein:

the tapered shape of the inner circumferential surface
of the split sleeve is of such size that a rear end of the
split sleeve protrudes from an end of the connecting inset
portion in a position where the split sleeve is fitted onto
the outer circumferential surface of the connecting inset
portion so that the tapered shape of the split sleeve and
that of the connecting inset portion coincide with each

other, and is of such length that the split sleeve is out
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correspondi ng pipe to be connected are each fornmed to
have a hollow structure, and an outer circunferentia
surface of the joint body has a tapered shape; a pin
sleeve to be inserted in ahollowinterior of the
connecting inset 10 portion; a split sleeve with one
axial split, which has an inner circunferentia
ofSHhhBg8ti Ridnt apered sHapae denhieetlingt ariske toaperiet when
shape of an outer circunferential surface of the
putbadebyi hijei nget speeticokyand amopiite o foitheuFigadigrgient -
surface with a substantially uniform xternab.d'aneter
Uithdt HE% 57 HOF nEeRRAHSLoRt Act SWPEhOPRE THt BPAGP BBFeCT
f th i.pe; hal.t [ j r44i-@n
nofi SRFuREP T, FON=t REPER A g I A L S
bol® hAgeehed kAskheclolihown Ahekiraml Bbrehefcennecting
inset portion has a rear end in which a 20
cofkangenghapedibheadic bef comagcasd arfer eachpdrarnasd g drave
a le inserted with the conical.portE%n of .t he st
S

h
a pgt oWsStFHFﬁganr?Hgggﬁapp}efocéﬁcg%ﬁ LSRR ﬁ%#¥%ce of

thal ﬁSYﬁt_ Weapeha's 22 t30e8Wdahgpes HoTRd diRdRe to be
connecting inset portion orthogonally to an axis of
intbeteannacki Aglipsetnpentioanof 2het hennecvirpliendsd ng
| ocated in a position reached by the hole of the pin
postéene BhaPlhissSBeene Wedht o R¥iRd Folidw Wity ihgs an

,_of the connecting_i.nset porti.on _u [ . .

in8651 PREAUBAL S8 48t & Bé ST ght Fy ASA gred Ao entical

todbRECELBBrAf shASRr UMt ke tRir Sleevfe it Wherfintace of
30 the split sleeve is fitted to the outer 52

thei ceunterenti ahssur frace ioh thel eonredEimgingetferential

portion so that the tapered shape of the spljt sleeve
suSRACENHE LB ot REDSEGREiLAg YoM Grieg oIt oF that

o SRRSO B i, S S 41 Mo
anbOat BEoBl ¥8N tPeStndNa IR i¥0P portion in an end portion
thereof, wherein:

the pin sleeve to be inserted in the hollow interior
of the connecting inset portion has a rear end in which a
flange-shaped head is formed and a front part in which a
hole inserted with the conical portion of the stop bolt is
formed orthogonally‘to an axis of the pin sleeve, wherein:

a screw hole is formed in the connecting inset portion
orthogonally to an axis of the connecting inset portion,
the screw hole being located in a position reached by the
hole of the pin sleeve that has been inserted in the hollow
interior of the connecting inset portion up to a given
position but so as to be slightly misaligned in a direction

of inserting the pin sleeve, and wherein:

the split sleeve is fitted to the outer
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bolt is put into the screw hole of the connecting

inset portion until a rear end of the stop bolt sinks

to a position where the pipe can be inserted; the

connecting inset portion i then inserted into the

internal bore of 10 the pipe to be connected so that a

t hrough hole that has previously been forned in the
cipbRefésertignedunrtbet BE ther esnhekbeind uheetopneaubngso

inset portion; the stop bolt inserted in th
th@bnﬁ@%tt@@erﬁéeﬁheﬁﬁtPénth§ FPéhFeﬁé@eMFtﬁndatpé6I°f the

inserted fro hr ough. ho e e k 5
CORRBCTHRY PSP r??ﬁ +8Ht ?lPﬁé é%gf ?ﬁe O%ﬁegﬁeggé pin

s14648 l§h§n§§§ﬂéa thab th@ Hbmléheﬁﬁéek§okh©$ pukl ed by
an anount of the msalignnment; the split sleeve is

coﬁMéthemgnnmedt|portmensapetdltbetgmnenoppﬁ@teage tthe stop

split sleeve in dianeter i nclination of

t
bO%bpé?e@ubo%@i%nthﬁnécFﬁE BP g P FH@nCOQGeEFﬂﬁge&néﬁ&
df th t t 1
poftiFY WACEl afngoRd Shdi Braineontet: B p apkio By ¢

po§D@ioﬂaﬁh@f§VtQéSb¥pBe@anBénﬁﬂsbﬁteﬂhetﬁbp@oh@%ca1ng
m ni num di aneter to allow the tool to be inserted and

inget npdheishopsbbhent hasendsdbeéshopihei ansetrhel2boger ew
hol e of the connectlng i nset porti
e

n, ereiLn: .the
theiBpPeot? RasCannertPreSPehft PnEgEBPME %ﬁée EORitcrs
prggiéugfytﬁgéSO% rM@aCEnlﬁhgqgﬁ t?s°5}§thHtMXtﬁDE%e

an“enfire en th of rew ho t he

scEORNESt & NGt tHéeboﬁﬁéthﬁg wheeei por8@ohhe thel etopr wed t
in the front part of the pin sleeve is 53 a tapered

1n$1©r‘ee¢1ham tot| oasneheisbapaset phRetéeni éal tlg@meun@ﬁl ofth
stop bolt, _and

h
a E%ﬂ%e%? At EASEF OBoF poﬁhngugpogggg g%lgbg p&pg %gsgake
thgfcwfcgmgsmag éﬂfz@; Eﬁét heme éfl%heTg_e_nplse%er@ Niyith

according to any one o ai s

the result that the pin sleeve is then pulled by an amount
of the misalignment; the split sleeve is further moved in
the same direction to increase the split sleeve in diameter
by inclination of the tapered portion, and the pipe is then
crimped and fixed from the inside to be connected.
12. The pipe joint according to claim 11, wherein:

the through hole that has previously been formed in
the pipe has a minimum diameter to allow the tool to be
inserted and turn the stop bolt that has been put into the
screw hole of the connecting inset portion, wherein:

the stop bolt has an entire length including the
conical portion thereof, which is equal to or slightly more
than an entire length of the screw hole of the connecting

inset portion, wherein:

the hole formed in the front part of the pin sleeve is



wherein the joint body has an outline of the sane
shape and size as the pipe.
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a tapered hole that follows the shape of the conical
portion of the stop bolt, and wherein:

the screw hole of the connecting inset portion is
located close to a base of the connecting inset portion.
13. The pipe joint according to any one of claims 1 to 12,
wherein the joint body has an outline of the same shape and

size as the pipe.



