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1 DESCRI PTI ON CONNECTI ON STRUCTURE OF TUBULAR
CONNECTI ON MEMBER AND JO NT MEMBER 5 Technical Field
[00011 The present invention rglates to a connection
structure of a tubular connection nenber and a j oint
menber. Background Art [00021 A residential water and
hot -wat er supply piping systemusually 10 adopts a
header nethod, in which a water supply main pipe and a
hot water supply main pinES@RePtI‘IxDbEct ed respectively

talllc vvater su header and a netallic
hor ComnBcsitn STRUGHDRE aF TREUL AR CONNERTION MEMBER

branch into rrul t| pl e I ] pi pes and
mul ti pl e hot - wat er st@mﬁﬁEmggt hat are
connected to connection portions of facilities and 15

equi pnment. [00031 I n header piping systens adopting
such a'Bmmfixralrﬁe]dod amin pipe installed in a

(ifnﬂl under fl oor space is connected first to the

@Z\? PESRIL InvaniiamEsiates thaagramephipe stiatctynecof a tubular

nﬁaﬂ hr an connection portions,
%ﬁtlbgrancﬁelglg%és Pﬁlﬁrf'%?lg)ﬁﬁh t he underfl oor space

20 and Badkgroin@@lrgd to connection portions of

facil |t| es and equi pnent. [00041 To connect a main
di0PO2hnAl résidemthalwptes axekhetc wiaved suptpdy pifiegagstenb agyally

ra ch conne t|on p i ons, such header pi ping
ﬁ@ila%maée# FURBlEWEN Riggyand a hot-water

th h
ﬁ@aﬂiec lf)g a?%c%rﬁ?r@% BBVt e bR Re B R
chdaur a@d@hﬁt@ﬂucﬂi&&v@ﬂer @hﬁﬁﬁhhéadéﬁsaﬁd ehéfés%\é@ﬁvé HBQders
a header body or branch connection portions.

drrapigh int npledy ates supply hw;tmhqﬁpesl and enultlpiehntrwater
ar e | Irec ears n cases vvhere pl pe j oj nts
Pi%ﬁ %031 lelaea%ﬁ%fs W‘%’&eé‘a%i to copnegfaen poytianspf facilities and

pave strengt h di sadvant ages because | arge
forces act 30 on screwed portions. Thus, in cases of

U6008] dnrtidaclet pipiagisystteasadsptifg Buch a header method, a main

pipe installed in a residential underfloor space is connected first to the body

of a header and then to branch pipes of the header through multiple branch
connection portions, and the branch pipes run through the underfloor space
and are connected to connection portions of facilities and equipment.

[0004] To connect a main pipe and branch pipes respectively to a header
body and branch connection portions, such header piping systems may adopt,
for example in view of easy replaceability of the main pipe and the branch
pipes, a connection method in which pipe joints connected to either a main
pipe or branch pipes are screwed into a header body or branch connection
portions. | '

[0005] On the other hand, headers made of synthetic resins are used in
recent years. In cases where pipe joints are coupled to pipes by screws,
synthetic resin headers have strength disadvantages because large forces act

on screwed portions. Thus, in cases of using synthetic resin headers, a
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nmet hod known as fastener connection is adopted as
described in Patent Docunent 1, the nethod using
elastic splicing fittings to cennect a header body

and a pipe joint and to connect branch connection
portions and pipe joints, with flanges butting

agai nst one another. 5 [0006] If headers are nade of
synthetic resins, the branch connection portions my
papshed fnow neapfastienb rioant etism isididltedal FesBHBSEH PStent
V\'@th thlsifl n view ~Patent Docunment 2 proposes a

t SORWMSHL 15 the @&&ﬁ'?d Hgng-elastic spliving fittiogs pocenmes atleader

s M ti ti t hat
o a2 R A8 St R o RBRAET BRER hnfsesimemdigns and pipe

epopatsgeit i ensds bR ' essures. Patent
2005- 1%%%%%%%%%’?6%%unent 2: Japanese

cunent 1: J
%@Qﬁ Kideadsmeagomadaiayytheticlresien] tlanbkmdR @Rhemido
I.nvention [0007] Now, the elastic

| db h
PRk Say boseibly BeBranded dus ornsrmabsairepmobussee With
R . tedntemnaby
Lok Viedh Ftfit BoABRbRP2 HbEdded s tedfntfie W Souplingbranch

eloaneetions pbitiémOtd plukk DISvided w eader
body and. a pipe j%i Et Ii’gnd to cgﬁge ?e%?gg%%htﬁlg%orgmnthat

FERKRRES braneht qommectionl ppitien fronbeing éXpaided mbeigfefrnal

hamer phenonena repeatedly occur due to rapi
c otggpég%ﬁme% faucet, pull-out forces act on the
connectpRenPPobif t ] ﬁé‘g%ger body and the
pi pe joint and tr)g;n?g %ﬁ?ﬁbé Eg rt. Also, since
synt heflatent Bseumbatdes spdise Haoued Not ﬁ&@d& than in
cases of netallic pipe joints, their eader fl anges
may be danmaged. 25 [0008] Thus, Patent Docunent 1
descri reipforcing ring to be nounted on an

g%&nr% ogj%vregtlé)%f

annul ar gro | ange is formed. However, in

cases Pasklent Afbe ggjvgﬁg,gq;h@qn%ﬂﬁ ohas a smal |

hi ckness, it is nount easi on the annul ar

VeNobuthe slastiojsplicineofitiafee dubtiBaq s Pa@&;lm&aﬂﬂaé‘& 1are

In dition, since the reinforcing ring has sma

Pew jbfqﬁdﬁdf@f $ryang matpuabivcdedingaf stdislpes sieabplate. However,
. ces.acting op, flanges is. small as well.

Hwitj'%’ies‘gxgx ﬁl?é%%éﬁ&ﬁt{%% & IHangs ars windeta qonneelse eader body

ik ugipessiat andfs cHﬁH@ct(Hraﬁl:ﬁ‘§6ﬁﬁ(§ct§)lflcﬂor%1‘gc>n% Q:%Idnpel%tre Ijor}%ts, for

example if water hammer phenomena repeatedly occur due to rapid closure of

a faucet, pull-out forces act on the connection portion between the header
body and the pipe joint and try to pull them apart. Also, since synthetic
resin headers have lower strength than in cases of metallic pipe joints, their
header flanges may be damaged.

[0008] Thus, Patent Document 1 describes a reinforcing ring to be mounted
on an annular groove where a flange is formed. However, in cases where the
reinforcing ring has a small thickness, it is mounted easily on the annular
groove, but is subject to deformation during mounting. In addition, since the
reinforcing ring has small reinforcing effects, the effects of dispersing pull-out

forces acting on flanges is small as well. Moreover, although there is no
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pl astics that have high strength at high tenperatures,
a reinforcing ring cannot be applied in cases where

headers are nade of general -purgpose synthetic resins
such as olefin resins or vinyl chloride resins because
strength 5 is not enough. [0009] On the contrary, a
reinforcing ring having a great thickness has the

di saqvantage of difficult nmounting because it is

r BEPEE BN ¢aged stharadenders ardirmhdaof plageict Biiclk ag éfigineering

éﬁ%ﬂ%&f?g ShAPEs By eﬁ%ﬁ%&ﬁ?ﬁe&%ﬁ%ﬁ;&%ﬁﬁiﬁmg ving
o) e Gl s B prinAde OB na prasmose

r exithetis reeihseedh aerolefp eadhe 8f VinyMah iy
deterioratjon of strength. [OOlO]ﬂ?he c%%??si %eﬁause strength

sPrtenoughescri bed in Patent Document 2 prevents

d ' in ter cut-off propertjes due to_the

e@S’Q%E ia@r%o“gﬁ CBP% a pepfozcingding, gamﬁn% grentithickness has the
fdiegdva it ] m?ﬂ'f'ﬁ 109 e 0,15 .

scr e cougfS Igg ld%%??iﬁorﬁé. %?) B|£As"l,ﬂg%i 1? %&%&EF %‘? deformation.
OWitdy adarger thiielchesp abirdbtesneriagt Baf cdrhedtion portion between a

%ian al - purpopse, resin, excessive screw ng-in may cause
9@3@5@9 Péleint 1s epsistamt da sleforviatiom dert st nguiside

j ease. farces ..may,.act e to.internal water
b et Sl R0 B3t B0 HbDes. Vhe adinese aEHhd Sange
desin i@ redhsad i Yfolin ' | pose
acre IJgnd,ééﬁi[ ﬁﬁgg t he V\% gv? E%%?aéug%ée%gyfggﬁg{lﬁg§tr?8gth'
eoyff [l8x: eommectioh stnebueodesesibbin Pa@sii DBSumbnt Qgrevents
Figade Ln the axial djrection. [0011] Thus, in order
g‘é‘i‘fiﬁtboq Bhwateswipthpranerties due do bhe ekpansion of brimeh

R T M TR T ——
parretw-omsplall poktiohs. PSTIRAt B8] #3Sheilel I?ﬁﬁllatdﬁeof cross-]é%lf%%t

anti-rotation portions 25 are brought 1 nto enga
RPivthyleng that tson general pusposesiesits eRyessofeyird@ing Hemay cause
Eléj S, de1leQ . SEt positions. However, synthetic resin

CHHAEE PEFE DN 8% AR casgsiftlogseesscaewminh asdalirblease forces

. . . botmse. o
B e R WL E DR oPEEC P Srhiong dndlshorke may be
gemerasstdue ThpulsstiigWatdryieSsurd © THES °é{%%°5‘§ws and, in

1th‘:ﬁr)ew pi tch decreases, which however reduces
WRTSteAsenay cansy plugsdp hegididdosutchfitiragch 5@yl N

BOR B 5B GKERRE 7 ths el SRdiom  ne structire

[0011] Thus, in order to avoid loose screwing-in, the connection structure of

N

Patent Document 2 provides anti-rotation protrusions on a header body and
anti-rotation portions at the tips of plugs so that the anti-rotation portions
are brought into engagement with the anti-rotation protrusions by screwing
the plugs into set positions. However, synthetic resin headers have concerns
about the strength of the anti-rotation protrusions, because turning forces
trying to loosen screws increase as the screw pitch increases. The turning
forces are weakened if the screw pitch decreases, which however reduces the

amount of axial travel per rotation during screwing-in and thus prevents an
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as described in Patent Docunent 2 that prevents | oose
screwing still has the problemof strength. [0012] If
t he engagenent of anti-rotation portions with
anti-rotation 5 protrusions is strengthened in

consi deration of strength aspects, the foll ow ng
events may occur, such as it becones difficult to

se arate pl ugs from a header, anti-rotation

TeASe Yhthehgighs OEI’shzﬁa@ma retatémuprgrosiens. €Thss,ithe structure

I n er | acenent . [0013] The
oP R RHBA0 i e S oRRestt %t ivnors sorewing still has the
pﬁiﬂ]@ﬁioﬂ&r&?ﬁﬁ[l bed above and provi des a connection
structure of a tubular connection mermber and a pipe

EQCHIZ]t btthererigagbinenp b uAtitetANOS PoREs BNV AR rotation
bre %@H‘ﬁand all ows a tubul ar connecti on nenber and a

J BT &3 str ﬁnﬁt@ﬁdh@wnmdﬁe@mn bibstdengthf aupects, the following

So Vi ng ?&1 &(g‘?b%fc s gﬁfﬂ‘%‘ ?%&Wé%fsﬁgg%&z Jlgés from a

ahewder( A GiFfobfSoP h Akt
the present i n(\)/e%tl oﬁ@%ﬁ#@éﬁé 85'%]%% ﬁar conng%]?‘f%r‘?las’tlc
nemiiatiorsd er afheadey nbbds fepladedsént. and having a spiral

r':a aaflanewthalocklng rotrusion being
fr<9 ﬂgﬁi © Breseah dnpmtianshas besn paderineriew of ¢hé arablems
20 d
| i ERAGLe BE 19 s %R0 BBt B bbmgemnection

andnatertdaﬁ LbliRS joRitthat RbR&b] E{réxﬂ-,% 18@4&@9&%{:#@&:@1 §feakage

connectable to a connecting and a cap

iandhalowe aotubivilar (a:lmhechbmtmimt!em@ tgdintailember i10h ¥ynthetic
i ral oove being forned in the inner

SF%{\%?%T H’g% ﬁi@ wpmegteddsoesrewsor r espondi ng

to the spi raI ri dge of the t ubul ar 25 connection

nmenber, and the cap nut being provided with a detent

menber Mehﬂzﬁfdi@cﬂ%g'fh@@bbfé@fé ng a nmovable portion

ghat is integrally coupled at one end to the cap nut

Vﬂjthegalpn'etde@mbhciprdﬁemsda prefe2feddimbbdiment of the
portion beyond an end face

gfr : *%e‘*f%’tetl 1328’“{’}8’? m&‘kﬂ@?%? ﬁagﬁ‘ér Cgﬂnwtonpmemhm made hea synthetic
LT ROl € AR O B PR boime

menber an e cap I'S SCr

&nmexkbn@melmﬂhﬁ‘ntmtaﬁ peripherdl'dutthd:hg (ﬁm
Or“%gaOf the detent nenber to be ockéd Mﬂ&ha"mgat

PBe RIAR PRiget Dertinm Yrattis indertalde mﬁo thieeububirl @hnection
GRINE&! 519@ aﬁﬂb Sther end a pipe-mounting portion that is connectable to a

connecting pipe, and a cap nut that is non-removably and rotatably mounted
on the joint member, a spiral groove being formed in the inner peripheral
surface, the spiral groove corresponding to the spiral ridge of the tubular
connection member, and the cap nut being provided with a detent member,
the detent member having a movable portion that is integrally coupled at one
end to the cap nut and an extending portion that extends in an axial direction
from the movable portion beyond an end face of the cap nut, wherein the
spigot portion of the joint member is inserted into the tubular connection

member and the cap nut is screwed into the tubular connection member so as
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[ 0015] According to this enbodi nent, the spigot

portion of the joint nenber is inserted into an open
end of the tubular connection ngnber, and then the 5
cap nut is screwed into the tubular connecti on nenber.
This allows the spiral groove of the cap nut to be
threadedly engaged with the spiral ridge of the
tubul ar connection nmenber, and a predeterm ned angle
ofto fring therextpnding poriontud tha gletasit totber to be locked by the

SRR Brolhefoneha Aljecc\ahitbn thbaas sooneation wersher,
' - S . L th th i NQ-l f.
{ROLI Posgdink B EhBRMNRIols: ths phipct Hofblotd e dripe member

otis iri@ reeainiel niopehleidiiTithe HuBul tofRbctdbs] thenfer, and then the
peri pher al ed%gi of the flange of a branch connection
e

pGAP I3H igAere nie thetiliulard ebmmevkidn memder.t oTkispdlvs the

t he. novabl e tion, thus runni on the peripheral .

s GP AL Eroayp dtRhe pabingh o baahrendraleReesardgitbdhe spiradridge of
[ { ph I :

Uy e Ry oFRARHortk ks WA phpat BFrfRid Brgl Hngtation

| pokitiogs the ehp usit Dotk Lirt i féledily AiladallyhE stRfRent against
time, the detent nenber is freed fromelaStic

dehreFidetiaemobihe flange mhich prewends agyifarthehapemtid0161

AT R S EN—
jOpHat | |.8d .

(R o, RRCRR chOR e R ne AR PO GRY MUY e eripheral

wedge of thetflaride gffobeirichesnwettion poReod 4n & X9 aRIELaly Qoformed
to internal water pressures. Also, further

s¥9 a5t g¥pand thesmoppkle noytione thugprunning oot thieprintwirabsurface
t f t he, t ubul ti mber .

R AAE ey Bt Rinfind PEHSGH of hecleberimeanslides along
S Tl S RO CUERN S ECHAR 8 TS Lo BN B ol ing

tmotiusiog of the flangd, wnd 2t thecoiine einé) thodeRa it mehder is freed
det ent rren‘ge thus prevents the cap nut from rotating
&P ¢lpatic getormation And retomns to itswrignaleshapshi ch

t&: . fro eing rotated.and | oqsed
TOBYE Skl En gl tbrd: Bt (8 s SR HeF it Ditazio b the
prubsday &mrektidh ' ' - Y:

b St enuction bt A6 the Bap Mt oF PR iR G
pcesEreoypled hasets, the tilmlppcotnetivhanembeabds improved water

occursence of water |eakage. [0017] In addition, a
& Wperies Hﬁﬁw& }begsg exredediiyle ipdnsenngd waser pressures.

Also, further screwing-in is stopped by the cap nut abutting against the
flange of the tubular connection member. Moreover, the extending portion of
the detent member on the cap nut prevents circumferential movements by
being locked by the locking protrusion formed on the flange of the tubular
connection member. The detent member thus prevents the cap nut from
rotating relative to the tubular connection membér, which prevents the cap
nut from being rotated and loosed due to axial release forces caused by
internal water pressures or due to vibrations or shocks caused by pulsating

water pressure and thereby reliably prevents releases of the joint member
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the joint nenber into the tubul ar connection nenber
and rotating the cap nut a set angle w thout using
any tool, for exanple, enablesghe cap nut to 5 abut
agai nst the flange and enabl es the extendi ng portion
of the detent nenber to be | ocked by the I ocking
protrusion of the flange. This considerably
simplifies connectlng operations. Mreover, the spira
P@é@ccmnme wokerdeakagove is not broken due to

ewi ng-.in.of the ,cap _nut, and | oose
< SR Y8 323, IS onpriem el A% ncPBARE A Spigphortion of
t
conf TE ackhitnt, B BRD oty eioB B el HB Rt ng he cap

mous @i sreg amgld withdes helligi‘éﬁijﬁ‘todl Sfoﬂeﬂﬂi:@% Qhabl t‘h@FbaBLﬂut to
is restored fromits elastically deforned

s@gFE agpipet 8‘]19 flange apd emablds| téeexlmmhag poitibhef the detent
the tub t
PR t HeRiRed BY the Trking nreiPusion ity Rapge, cBbis ed

bl PR SR o e

p@h@ phespiraligfanre is Qot bisken! dwey td@tdssio% apTARZSh dfiBe cap
resi nrgﬂl cases where strength is not particularly

r’éHEnq' ogge BErgwing dydeesinok eceur bacauazsthbdockmgeﬁ‘ the extending
c28oh ah P il NiaeFotih is Sortimed ot anls vissally But also by
Pﬂie}@iﬁlﬂ (ﬁﬁﬁouﬁﬁné QQ%RE d@’ﬁf@ﬁi@?ﬁbeg i ‘?.?Jnﬁitgh c{meéapmt when

be made of netal but I f 1t resin,
et asrpestorast frotreits ehishically ldeforiodpstags.ur e cases, such

ter ply, include vinyl chloride,
5811 ﬁa é’re’%"i‘%%,@ examales pbtheetymphetie resindised for the tubular

R 0, SUBTEL 5t LB o g i
| teed pedatefgiingatk n&lﬁéﬁdﬂh&%&%,ﬁ?ﬂgﬁﬁby ? lﬁt}c%ssuch as

pol yet her sul f one, pol yphenyl ene su one

Vetdleypéme and polyphenyBaMohe. l\/bf)ﬁd:\heroth@f hhgd adtsnples of the
exa | es of zi %nthetlc resin used to formthe cap

ﬁ’&? 17 FRSGR TEherp SFtengt B iy Rekrartionlarls sequired ot bigh er

TERctanixdS] dih 1Y WIEE KGR BRIGSYSTE ufdRide andiglefin
p'ehmuiu‘ch%, crogligkéd pbl%r@ﬂhﬁblhé quqypl%ylehﬁ %Bg{e ol ene.

i les of 30 the resin in |owtenperaturé ca
Morpovomthe Jcsup pie}nbezrmlaydm niadgefiareghl, hut &Dﬁ:és made of
i AS such .a

) chlo polybutylene
é r%% 1, xaRRles B%#k?yelieﬁ SeTapeRatyEe FRgesneuch as for water
supply, include vinyl chloride, polybutylene, cross-linked polyethylene, and

polyethylene, and examples of the resin in high-temperature cases, such as
for hot-water supply, include engineering plastics such as polyacetal,
polyethersulfone, polyphenylene sulfide, polysulfone, and polyphenylsulfone.
[0020] Moreover, preferable examples of a synthetic resin used to form the
cap nut in high-temperature cases, such as for hot-water supply, include
engineering plastics such as polyacetal, polyethersulfone, polyphenylene
sulfide, polysulfone, and polyphenylsulfone. On the other hand, examples of

the resin in low-temperature cases, such as for water supply, include
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[0021] Another preferred enbodi nent of the present
i nvention includes a tubular connection nenber nade
of a synthetic resin and havingfa spiral 5 ridge and a
flange with an engagi ng recessed portion being forned
on one end of the outer peripheral surface, a joint
menber having at one end a spigot portion that is

ble into the tubul ar connection nenber and at

i nser
t ﬁéﬂeaﬁmew@:@s @@cmtﬁﬁl wiyd ghjrride, pghg)h%glehﬁ (t:rofslsﬁ gtnked
c cting pipe, an u
gaﬁ%%@%ng 4§°]§'ﬁglﬁ8’f‘%'t gb}oyprmunt ed on tﬁe joint 10
”ﬁJUB?lﬂ Adofldy ﬂef&&@@\éﬁlﬂﬁ%ﬂgnf of (! o@rg@g@% fnérlgggﬁagﬁﬁludes a

peri pheral surface, the spiral gro

t tuhier spanedtion dgmbei xhﬁ@e bR 8y AthetRYa %d‘g’
ﬂg t he Caﬁ nut being provided %/’\/Ith a dgitﬁe%lts)&]#g §§p1ra1
+ Hd8g anda Hangewath Al engggmenrecedssed mmtlbnctmﬂg‘lﬁ;trmﬁ on one end

X R e pERBRERH it artat mom by b&wg%fopg?%ﬁ spigot
f porticnghal3s MR He BRIt ﬂh%rfup%%ﬁ‘%?cfgd i acg af the

qui nut and has an engagi ng

eerydgi pipermoanting ppetibh @hadfs doReetladlo Qtzoﬁ'ﬁk?c:tl pipe,
t ubul ar conniﬁél on menber, wherein the spigot port tior
G A &ap dyit hq)gqan'p'gmoyﬁb]é’ramhmtatably meountied|oar the joint

CRAPER € L for R Pridh 18 e s grineralyagosgthe

| afgrotee @t
egrl?gg |gr1;g r eces?ggng%?%?ﬁlpﬂe ??d;nge%gtf“lbf’%aer connection

tmm%ar, MMamMgmroﬁmaﬁltHWtQhﬂﬁ1eﬁﬁ’oé1hﬂ§e detent

nt, the sp t portion of the joint menbe
|Dﬁ‘§ FE avineA HFP P‘é‘ﬁtplbffhﬂtthé mt@smﬁw caupladat nne end to the

CEB ot EYERAAL g By %ﬂ%ﬁ%ﬁéﬁﬁ eaiggStioatfrom the

gmmwe pbrtidiebe dﬂé.lﬁ ha He
t&ﬂe spiral rldgy?hof tehetubB r nnec oﬁgﬁgﬁﬁ&gagmg]ug

At 18 gnsageaklennrtbe e@gggm@fece@dedtpc@ﬂonnﬂ%hé ifafge LR €he
¢ nut bot h.circu |all¥1ﬁand axially i n abutment

a]glgl L conpection mem reiRd ISQF@é ponhon Imf Iﬂn@mmt member is

| .
e G S R iy et
thentubdab edinmtiohﬁnéﬁibe@ &b dsStortiiHe a%ijgé’ P&%‘Sf thehdetent

the peripheral edge 8 of the anc ranc
E’@Hﬂ&? todte engagedrindhd engaginpstecesietpostibaroreEEe SAnge of the
ﬁg&g t he nmova Ie portion, thus running on th
perl Bher alcc ]ﬁﬁ]ﬁg’é‘ 6 t he

[0022] According to this embodiment, the spigot portion of the joint member

is inserted into an open end of the tubular connection member, and then the
cap nut is screwed into the tubular connection member. This allows the
spiral groove of the cap nut to be threadedly engaged with the spiral ridge of
the tubular connection member, and a predetermined angle of rotation
positions the cap nut both circumferentially and axially in abutment against
the side face of the flange, which prevents any further rotation.
Simultaneously with the screwing-in of the cap nut, the engaging lug of the

dent member on the cap nut is brought into contact with the peripheral edge
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fl ange. Then, the engaging lug of the detent nenber
slides along the peripheral surface of the flange and
at |last drops and is engaged i g8 the 5 engagi ng
recessed portion of the flange, and at the same tine,
the detent nenber is freed fromelastic deformation
and returns to its original shape. [0023] Since the

spiqot _portion of the joint nenber is inserted into
_t‘gftet%et@ms

e zbranshtdonmention ortiord ah6s ERBLIEMy AEfREA so as
t he tu}éul ar

1 @i meyrher_i s, .screw coupl ed thereto,
c%nér}é)caﬂagaleﬂﬂﬂ%%ble ﬁ’&EthﬂﬁLiBKﬁm& pn the patiphefal surface of the
pfl i i [ e nde ue to internal
Wt €F e b Do th @il PRl e Y PREHEker s for rlides o phe
tneriplerabpurfate afihe! fleeaashad e
t ubul ar connec(i ion rreﬁgger . Nfg)‘?le%ssté‘;?p% %@Egsﬁ%‘%ﬁéﬁg llnlf(]j‘e
SREAgEE meeasrd pratoorofdhe flamgepgndat the ex@Bttsme, t%le detent

e

j thal by bhei dint

ShOEMEL TS BRA B A dsfomin hgmIanA reho Bltaitorginkhehape,
0 i i . :The detent. nenber th

DY ovent o, ARRES ROt the GRS b BrLie Tpaeriod ime the

tubulaarconnaction mram bEdhal the\by t . nut
from be%&%érot at ed and Iooséé?ﬁéﬁgp{)fgehg}%?aqt l{rlg gggés

POTERES dhexpjo, ﬁiﬁ@t@bmardm%umcti?n esanbeshay ifpfovied water
' ' r shoc cause ul satin wat er

g?ggggirrgﬁgﬁ? sRRGHE b ioe <3DAYp dvero inteenakmwetergiresiures.

Adéo) fureheb 8krewd g3 s ngcz‘ri)xg%P%'}Ct%eOJ r:%#eagq}% %g:clgg%inSt the

h0024] filzi;a al;jtg]ilti on, a e oper
ABE? D ttmlapegntecpohtmembef. val [0t 0
ahe %‘ubul gr connecti on nenber andMPg?dgtgli,’ﬁge{%gg%gﬁgOfthe
SO0 S 5 L B ohe e i bie
ena e??”t“ﬁg e %g%&gn’@“?%@% Orfiﬁg?ﬂ’é%l%@tin therflange of B bbular
@myRgtidn inferh Ber. € MR} Yot rtion of..the
fl ange. This consi dedriéa*%ﬁ/ Sl %dtl}ﬁ%égsmg%tﬁet@f’i g nut from
TobetingirelativeNpithe tebuldrienapitich mdndists, ARTHH {r;}%vgﬁi;g e cap
r?‘%tg@ve li)s. not bégken due to excessive screwng-in o

L 40E rotated pyddeosedduaioaxinhrdess fordeseaaséd by
ik ment. of the engaging recessed
T P RIS TR b TP S5k tbeka cnpsecbhy pulsating
waten pirbysurd tandl the 2] nting.as, the
dente menber is n{)% edﬁigzjQ P ﬁ%a%%ﬁgye\%hogﬁﬂ??mpg mgmber
andqcspevence ofwater lebkage.cal | y def orned state. [0025]

[l?_lgz’;fﬁi %gratedagtgtﬁlg lraesi%:)l(p g?)lpgl?at(i)gn éll;]ceh isy inlisgsttixllg tlzee le)ir,;;o:;J ;il('jtion of
the joint member into the tubular connection member and rotating the cap
nut a set angle Withouf: using any tool, for example, enables the cap nut to
abut against the flange and enables the engaging lug of the detent member to
be engaged in the engaging recessed portion of the flange. This considerably
simplifies connecting operations. Moreover, the spiral ridge and the spiral
groove 1s not broken due to excessive screwing-in of the cap nut, and loose
screwing-in does not occur because the engagement of the engaging recessed
portion and the engaging lug is confirmed not only visually but also by the

sound of mounting as the dente member is mounted on the cap nut when it is
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connection nenber in cases for exanple where strength
is required at high tenperatures include, but are not
limted to, engineering plastigs such as 5

pol yet her sul fone and pol yphenyl sul fone. On the ot her
hand, exanples of the resin in cases where strength
is not particularly required at high tenperatures,
such as_ for water supply, include vinyl chloride and
orestored freny ie elagtinally defarseed staked pol yet hyl ene,

p opyl ene, .and. pol ybutyl ene. [0026] Moreover, the

j @judr?%ﬁ n@éﬁ%rprﬁ&‘;?aglé* SRARDIGE of theysymtbaticiresinrused fomtiee tubular

Ofonkfech ' resin in . . .

omiibcBiobiabibof 1 Bike Tof bxdlBId fhefk tipnett jsgeguired at high

| tech peraturesyinchidlepbutigre Aol NRtd BN EnginkORAE! 'ﬁ%&&% such as

pol.yet hyl ene, and ol yet hyl ene, and exanpl g? of the
yethexsnifope andpe nplssdfone, Oumctheaghef hand, examples of the

. ly, .incluyd [ [ | asti h
9 S B S S S,
S} /
s, 20 R PN, HB R iy e
wesths: suchoserobelinkad polytethylefb 9holy SriRledd bad ﬁfﬁg&tylene.

or hot-water supply, include "engineerin

gﬁggﬁfi@mn dhe jeiny seember may heemade sfifesak but if it is made of

BBy s K 1 bR ot ot
ls@pbly, iflclu@¥vigTRAIGIAY, ?Jg 7 lenes%gs-i‘i%k]ceg{})c?ﬁ@etéggflene, and

puf posé resins

syi%r;il }-/1 i ncl ude 20 gene .
wolathylener avé expmipldsfihenesincinos; LﬂeEﬂSﬁh,lilature cases, such as
referably, the

E‘gﬁ! K‘S‘%%ﬁg&mﬁqgﬁ&% g&l%e%g%]@sﬁg% smlnmepo]lyflyetal,

- - : : i mat 360
OBk 058 L R RS Bt
i[@ﬁﬂﬂdeﬁéﬁv&%)_EEﬁ’erﬂl@@@ﬁlp?ég @f;é*é heBR': &l}'{n'YPéea! th Sf%;?m the

360 degrees. is allows the cap nut to a agai
82 UL an déglytemperatoranasesc sncteas frrhdaraied Bupbly) idilude
appr oxi mat I¥.18q{9§11egree] rotation, and. also al'lows
PREMSAERS Rlastidhsush aneoluaeail petiesberstdfope, malgaheaylone

e ' o rtd o of the flange or {he
bipdcE PORALnE SERFASRRORLE RO hb IS O M amptes of
the tewin 0 3de MEMPERL k6 cABbs, WhkIE Bs %be%ﬁeﬂs%@?&% Y (S

30 one-touch connecting operations. 1
pengral-aprposeasirsdiuch asoviagbekleridenpelshuBnénd ferddielinked

BTSN eh b dRe otz O ot on Tis outer

(0028] Preferably, the spiral ridge of the tubular connection member may

include two spiral ridges extending approximately 360 degrees, and the spiral
groove of the cap nut may include two spiral grooves extending approximately
360 degrees. This allows the cap nut to abut against the flange of the
branch connection portion with an approximately 180 degree rotation, and.
also allows the engaging lug of the detent member to be engaged in the
engaging recessed portion of the flange or the extending portion of the detent
member to be locked by the locking protrusion, which enables substantially

one-touch connecting operations.
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peri pheral surface at intervals. This makes it easy to

rotate the cap nut. [0030] Preferably, the flange of

t he tubul ar connecti on nmenber ypy have an 5

approximately elliptical shape and have either an

engagi ng recessed portion or a |ocking protrusion

formed in positions relative to a major axis direction

0 t he flaan. This allows the engaging lug or the

efﬂQ%ﬂi Reeferally, arecofding éo adetlertemisrdistent of thepfsteht ervention,
surface of the flange of _the branch

oyt er perj pher,al
oHhercant Rk havs oheraingmarts dierunierens st formerbon its outer

i ' . d i | t
B iDkenel sEoe B0 ulieryR] TG BARBEH ChantH Slagt 2Fe cap nur.
ofc0sbd Prefegsly, [t80 FhngB o tRs alutar E%é@%%bﬁn@gﬁg?tnﬁ%n have an

of the detent_nenber nmay be either arc-shape
Arnroripatelyelliptinad shape and dgwalelither ampdrashging tévessabportion
nut . 0032] Prefer blg .the tubul ar connection nenmber
mRA L QH’a‘itr‘éSIH’éJ@'éP d in pegitions selatiyete aampiornis direction of
& i epyigsl I 1,9 rtion. th
SR, UESBr8 8 HyARE FRYNSHL bR rREL  ORiod Pl

aletort teschdrteduandiothaBites periphdPADREREUTths PA%Se of the
ﬁ!%%gg ng and breakages and al [ ow tubul ar connecti’on

$onpection pertiosnfsemstherminorsamis bislei thuesiaking it easy to
for . I t ted b . 20
1688 Fbe.cuBheiBE 108 of he BxRRdite Povion onth s opforpenpheral

im&@@f%g@%h#@_ view of a connection structure of a
t ubul ar connecti on nmenber and a joi nt nenber according

{0031 éhbfedabbnthe nfovabk pureant the defddtGRember hfdyh%e either

21 FIG Is a cross-sectional viewillustrating the
@Sﬁ'ﬁgewgﬁr agmyshanedavith ore@ndiingggriallymoppjeak tosthe cap nut.

T e e e T
bods thheMrefs 4 Read@fofMibyrtRefik %LP%&‘@ bp‘{%ﬁ’%%ﬁ%tﬁég portion

and FIG 4(b) is a cross-sectional Vview en a
thatepwtrades fFoxd a header Hddy. [FIG 5] FIGS. 5(a) and

a perspective views illustrating a nodified
i‘@ﬁh fﬁ‘ﬁfﬂ Ve slgserabed pmppdinentsaelinbly prevent loose eérewing
bHAWrBhkages and allow tubular connection members and joint members in a

synthetic resin header, for example, to be connected by screws.

Brief Description of Drawings
[0034] [FIG.1]FIG.1isa perspective view of a connection structure of a

tubular connection member and a joint member according to an embodiment

of the present invention.

[FIG. 2] FIG. 2 is a cross-sectional view illustrating the connection

structure in FIG. 1 with some parts omitted.
[FIG. 3] FIGS. 3(a) and 3(b) are perspective views of a cap nut in FIG.

[FIG. 4] FIG. 4(a) is a plan view of the cap nut in FIGS. 3(a) and 3(b),
and FIG. 4(b) is a cross-sectional view taken along line A-A in FIG. 4(a). -
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connecti on nenber and a joint nenber according to an
enbodi nrent of the present invention. 5 [FIG 6] FIG
6(a) is a plan view of the cupjpnut in FIGS. 5(a) and
(5), and FIG 6(b) is a cross-sectional viewtaken
along line B-Bin FIG 6(a). [FIG 7] FIGS. 7(a) and
7(b) are perspective views of another nodified
exanpl e of theci}éinut [FIG 81 FIG 8(a) is a plan
vi ew of [FIQ- ﬂdﬂ t5(ahaid 6th) a?t‘(e@)erqmﬂ:m%bblews usthgting a
Fl quﬁgg 0SS-sect,i Oﬁ vi ew taken along |ine
mpfe§f & cpppat iy thepennaption sirpetvspeka tubular
% t teofaublarcnt
néﬁ%éé&l 4%%%9 o Rt el oo frdife 4 By GRboMiment o the

ep‘m@inmmexﬁ;ioﬁ he present invention. [FIG 101 FIG 10
IS aS|Ee VI€§W of a header in FIG 9. 15 [FIG 11]
FIG 118G speat plan wewwf the aup amtintFIGS. B(£. and (5),

vepdyFIc, ofp) &?ésér‘?’)g%‘e%t&vgl %&%&:2%@;2@;% BEnETH. Gla).
I G [ ) FIGE, Gt FibPard BebbeRBE L RRECH MO NLEW sdified

of a connection structure O

nexﬂmpleamfctheqapl t. menber, shown together with a bI ock

20 cap a_.connect adapter accordi ng to anot her
errbodl @ﬂFtﬁ‘e Eﬁ)esmlanlvmnftMCaﬁ AuGin FIGSEN@) and 7(b),

ko, 809355 s A ot L,
e cortLs o e ek LB st
bindndér conreetibhanebet aad a jdthtlRedrbes I@k:bcﬂldlﬁ% f8ndther
Simbodiment O ths présent invenbon. 0 | coood Portien

[FIG. 10] FIG. 10 is a side view of a header in FIG. 9.

[FIG. 11] FIG. 11(a) is a perspective view of a cap nut in FIG. 9, FIG.
11(b) is a plan view of the cap nut, and FIG. 11(c} is a cross-sectional view
taken along line D-D in FIG. 11(b). |

[FIG. 12] FIG. 12is a perspective view of a connection structure of a
tubular connection member and a joint member, shown together with a block
cap and a connect adapter, according to another embodiment of the present
invention.

[FIG. 18] FIG. 13 is a cross-sectional view of the block cap in FIG. 12.

[FIG. 14] FIG. 14 is a cross-sectional view of the connect adapter in -
FIG. 12.

Description of Reference Numerals
[0035] 10  header

11 header body

12 branch connection portion

13, 14 spiral ridge




10

15

20

25

30

152, 162 | ocking protrusion 20, 25 joint nmenber 5 21
spi got portion 22 pipe-nounting portion 30 cap nut 31
nut body 33 spiral groove 10 $g operating part 35
detent menber 36 novable portion 37 extending
portion 38 engaging lug 15 40 block cap 41 plug body
50 connect adapter Best Mdde for Carrying out the

I nvention 20 [0036] Now, the best nopdes for carrying
out thel®rkselangenvention will be described with

referenf&t% the drawi ngs. [00371 First Enbodi nent

FG 1iskd &erspem%ﬂﬁ%ﬂﬁe%ﬁed@mcti on structure
of a tu conn I ber and a joint nenber
accordi%’??zan engg%ﬁnéﬁggg 1%Me 25 present

i nvent i 20).25] Goid8 Imdmpeconnecti on structure accordi ng
to the present enbodinent is configured to include a
header 4l madP1got perggmt hetic resin, a joint nmenber

20 thatyg s connectable to a branch connection portion
12 that " 1s plpb‘?ﬁ Hoyntngportigny| ar connection menber on
the header 1@apag @ cap nut 30 that is 30 rotatably
and non-renovably nounted on the joint nmenber 20. 13

[ 0039] 3the haadbodtO i ncl udes a general ly cylindrical
header 3gody 11 that is closed at one end and is open

k=)

at the°8t her s@al geoe¥e nul ti pl e branch connecti on
portio 12 t .protrude fromthe outer peripheral
surfacgaof t%éearati%gpar%

35 detent member

36 movable portion

37 extending portion
38 engaging lug

40 block cap
41 plug body
20 connect adapter

Best Mode for Carrying out the Invention _
[0036] Now, the best modes for carrying out the present invention will be
described with reference to the drawings.
[0037] First Embodiment

FIG. 11s a perspective view of a connection structure of a tubular
connection member and a joint member according to an embodiment of the
present invention.
[0038] The connection structure according to the present embodiment is
configured to include a header 10 made of a synthetic resin, a joint member
20 that is connectable to a branch connection portion 12 that is provided as a
tubular connection member on the header 10, and a cap nut 30 that is

rotatably and non-removably mounted on the joint member 20,
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header body 11. The header body 11 and the branch
connection portions 12 5 respectively have two spira
ridges 13 and 14 that are forngg extending

approxi mately 360 degrees on their outer periphera
surfaces near their open ends. The header body 11 and
t he branch connection portions 12 al so have generally

et@ﬁ%éi ﬁlﬁ flanges 15 and 16, respectively, that are

p e o digaden a0 nmlgdss afgfenbmlhph hcylgkdﬁéalg%agéﬁb@dydl% that is
14, nges 15 and 1 the header. 10 bo 11 an
fhosdd e bh & BHR Sritis RCn o1 the atbermb e dmelpla nsanch

et A ' 16 respecti vel.y.

D aaotisn BSR4 1HAE bhAPaad frbuf DR Slar eFibiegal side of the
t headegduely HodThelhaidertbodygadear thdbRh!BAnERHAPb 8 ions 12

recessed p&rti ons 151 fornmed in opposed positions.
AIeSBECRYRLY f1a3R §wo spiradiridges 15 amt b4 thahend fopmefoxtémding

h h h [ d
SepioshSecly 3P M Eret oot o oiter posinbeshLsurfma mearéheir open
ot ! ! o
ssidshetTHe Kadle? by 119N ik Eﬁ%gg%gg.g%%%o& PQftiong 17gtso have

cross-1linked polyethylene nay

teeneseldy eliptival danges! 15 aindvis, eespertivily tRACh 6606 d near the
he cost .. 0042] Next, a connection

lLower s 20

hasgs Pﬁfﬂée graleidgescts and 14f  Therflangesckinmed 16 ofithe header
' L Ol nt nb 20 W be d i bed.

MRl 1 ek R o O Rine FE0R BOrtions by atc-siansd enmneing

lrasessed podtitnP 051 bAA 161 rédpeiifel nd that is insertable
i.nto the branch connection“portion 12. The joint

r InghaiBustiratedeembpdinentntha1flangs 1500 tR@h@Ade,t(ﬂlﬁ)tdy 11 of
no

ghh r Snd étﬂgt |s 25 attachable to a branch pipe
%@ﬁ)’* E\’"sl 8ﬁ1%‘é8%1%@m§ir|§é¢ss¢d@ombm 15 irformeed B0opaBed
. i.0i J
ha%‘iind_tns- o, TRETBRHEY 1Bt he Prnidy et B gPaRS 12 of the
eaptr bY eatlehpv® chéBagd ding r@@sﬁ%tg?%%&lxés %nfa%%pge@'ti%?géaa)osed

portion 21. Also, the joint ne
BPSI®ASss, bronze, a conposite structure of such

(L3} A3 oxPshilis =i i Eamthe fbe header L0rmoethnked oc

Dokl Ut i BT RS TR

to the spigot portion

SUpply amitHeeebylowdrs thocaatt portion 21 and the

HJIOBL‘%] nl%lélgig, ianc%nljol?eggi{in? r;1:1'?{1%:ture of the o dofab i

ren end of a branch connection

portion 12 and a joint member 20 wﬂl be described.

[0043] As illustrated in FIG. 2, the joint member 20 has a spigot portion 21
at one end that is insertable into the branch connection portion 12. The joint
member 20 also has a pipe-mounting portion 22 at the other end that is
attachable to a branch pipe (not shown) ag a connecting pipe. The joint
member 20 has a well-known one-touch Joint structure (see Japanese Patent
No. 3843228) that is formed by integrally coupling the pipe-mounting portion
22 to the spigot portion 21. Also, the joint member 20 is manufactured of
brass, bronze, a composite structure of such metals and a synthetic resin, or a

synthetic resin.
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is coupled thereto so that the cap nut 30 is

non-renovably and rotatably 5 nounted on the joint

menber 20. [0045] As illustratygd in FIGS. 3(a), 3(b),

4(a), and 4(b), the cap nut 30 includes a nut body 31

and a rel ease preventing portion 32. The nut body 31

has an inner peripheral surface having an inside

dh@neter that corresponds to the outside dianeter of

t 1994411 Ehe jrant pleanber 20is manufdctuted Inpartegrully @fupling the

10 b[anch.connectigﬁ pohtions 12, .and_an_outer

JEPF SHRIANDE portien 2 10ithe spigogparkien 21t hln manufaeture the cap

t - s di : f 16. Th .
PR PnB B AREROE i NB A e Ao poion 2
sismblipledt theretohsatthat théeap hABSD i ﬁbhﬁ’éﬁfcﬁ*‘ab\f?‘%x?@?gtggébly

a

t he nut. body 31. The cap nut 30 is non-reno
BPURLEs 9n the wishmembgrdtit nenber 20 by the spigot 15

HRD B0 M hates sh 165, FRbo Sloitlel crmuheltd pievemnsicso
1 Y1 ARG 1o32 A5y ot
desi grhirrsdr pewifleesl ﬁrﬁcﬁ&h@ﬁhg@@ﬂﬂlsﬁﬂe Hanidier GRR c{&i‘fesponds

30,. the twy, spiral %rooves 33 extend approxi mately
386he eyteide diameteriof the onterperipiwed] surdacmoiiiiel openi drids of the

[ral ri 4 f d th d of
B 8 e S e
s it il 13 L B EL RIS o

geledee preventing pattonodR apbroxt 1 heliin@A6r HakilePthddehat of the
surface of the nut body 31 of the

t ri pheral
g‘i‘b‘%ﬁﬁ"?&@érgﬂ surface phtheyeul bedie3 D5 The eas aupBdient i ng
ti il | f ong the four .
B8prmeibyAbly. 2B hisl BBty Al o e dpiHt ducmbee S0 the spigot
@t 2D : i ' .
Egﬁis 208 P JeinDthoRilter 21 Moty ifsdifed tBougNEo Bl ibdy 51 into
he selpasesprearntingporsivngiZeampby she pipepioun@hgdfbrtion 32 being

rot.rudes. from each, of the other pair of opposed
EW?&%%@G%@@BQWOW%, a pair of detent nenbers 35

| Lmataly the 15 .other half of
R, B el AP P i e e ot elbe sop i 30,

thwetwebpiesPgroevey 88 ekBh PR profimately 888 dier&iM o TR RS
35 are forned so that thei'r one ends are each

regdedlyrangagaablp withtthe tepmpival widzeb 1 4farmel 0adhe@pen end
m%reeou%er peripheral surface of the branch connection portion 12. Also,

radially protruding operating parts 34 are circumferentially spaced at
approximately 90-degree intervals on approximately one half of the outer
peripheral surface of the nut body 31 of the cap nut 30 on the side near the
release preventing portion 32. Specifically, from among the four different
circumferential locations where the operating parts 34 are formed, a pair of
operating parts 34 protrude from each of a pair of opposed locations. Also, a
single operation portion 34 protrudes from each of the other pair of opposed

locations.

[0047] Also, a pair of detent members 35 are provided on approximately the
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single operating part 34 protrudes fromthe outer

peri pheral surface of the 5 nut body 31. Mreover, the

detent nenbers 35 each includelm novable portion 36

and an extendi ng portion 37. [0048] The novabl e

portion 36 has an outer peripheral surface having an

out si de di aneter that substantially matches the major

axis dianmeter (mmjor dianeter) of the flange 16 of

t REhesrhalé pf thaewter peripberali sorface orasin: sdé eppssitOfromethe release
es along_ the arc_of

. of ' ly 90 d
C RESRAEuRe BRI & ol The fetene eI are empd s, i heirone
e Ehe daRflie M nBELT I nt Rph BBty sod B0 where o

| singile opersftiveepart Jaaprotaides Fesm the SubsY peripiferal
of the_npvable portion 36 beyond thé1 en%l Ifﬁlgece g‘?ﬂ?ﬁiafthe

nfitt Bedy 331, Mureoven theidetgnp vrembers3b émrhl ialchfd@gaL hmfvable
t .15 rrnesponds.to the. cifecunferentia ength o
t @E@g%@%ﬂ&ﬁ?&gggﬂl ’iOHni?? 161 fornmed in the

- flomast The Movdbie ?51%55:1{]3@ f44 ?@gdrﬁgeﬁgéghg%l éﬁ‘&%‘ﬁ? I}}avmg an

Moreover, the extending por _
| afs88; dismiethr thatf subseshtially siattlsertid mhjor &8¢l d3Setdr (major

hei ght sub i al | i val ent t tep hei ght of
{GathaigR e Hlange it ibe tironch cotnestionmortion i aafl extends

0 i | lustrated.in FIG 4(b), th f f
Ak SO/ B A0 Bl ) et 1% 18, LES. O
fac€addicf thBaRR hvdy a1l Y Tohet &Rghag &g&l%ﬂ SW&tSﬁ‘&%g%H}eeaxial

gradually in the screwin directi n correspo

wlirertiomefromathessigé endfface dfthepithed enid Gige sthbAobsbs #here a
s 33). Also, the side end face of the engaging

| i O\égoli’%raéwf&% g4 pzotmdakef theanovablpipertiat 86 beFhnd the end
f [ G, 3 t ti d f f
Thed o A Bty 5L "Thd SyionliBle pitinn 37 b8 aragath that
b @s et ' | i
oustunt. o At 40 0 L oo s
t19d formegdtinrthe e 16foftthe birhacty conrdztionGb20bn NGt € Moreover,

at _the,.two spir jrooves 33 of the cap nut 30 and
e xtatihE Dorhan 3 iiscm aneneinatun Ba v hibon foonten

' . n the 16 .c nut 30 is.
e A T bt AN BBy Breisidng Yt Hoight of
the ehgagingnpeessedgotivnd 81 8LtheAIngd 6, end face of
bﬂigﬂut body 31 of the cap nut 30 7is positioned both

104 nisrilustrated iraRG ad(ba thy dnd faberbfiehnd extgatliisd pértRn 37 is
fdrgneed as an inclined face 37a whose axially extending length increases

gradually in the screw-in direction in correspondence with the lead angle of
the spiral ridges 14 (spiral grooves 33). Also, the side end face of the
engaging lug 38 is chamfered as illustrated in FIG. 4(a). Then, as illustrated
in FIG. 3(a), the tip end face of the engaging lug 38 is rounded. Such a
rounded structure allows the engaging lug 38 to easily run on the outer
peripheral surface of the flange 16 through the peripheral edge of the flange
16.

[0050] Note that the two spiral grooves 33 of the cap nut 30 and the two

spiral ridges14 of the branch connection portion 12 are set so that, when the
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face of the flange 16 of the branch connection portion
12, and the operating 5 parts 34 that protrude in
pairs face the engagi ng recessgg portions 161 of the
flange 16. [0051] Preferable exanples of a synthetic
resin used to formthe cap nut 30 include engineering
pl asti cs such as pol yacetal, polyethersulfone,

pol yphenyl ene sul fi de, polysulfone and
p 678 Eﬁ’é ﬁ%}/'] 1§ $erayves into tbe) bﬁﬂ}cH\E)ﬁnectlbﬁ portierd2rand Rirotated

o APPREime 1Y doemiamdhe sodvnes 3%%%&&&@%2&”5{&&@ nut 30
Aid phatioRETBSH: ek APR AR, DUt ed thereon,

First, a branch pipe no

claveafithe flangt N6 qfithe biwaeH bdlhechioh!
joint menber 20, and the spi gotecgig?tqogﬁogﬁzo%n&qﬁe operating

J payie Sfgthed mwetrugde in painsdace the engagihpecapesd poeics B61 of the
'Iﬂ é@ onnect| on portion 12 of the header 10.
er } the cap nut 30 is screwed into the branch

%Eg)lm”sﬁﬁg It Il’gﬁ\fgﬁ?ﬂ% bﬁé‘m}:?es dfs.i %}%tilgﬁc 9Qselégfslga%f) ﬁar : zlae gap nut 30

grooves

Bmduﬂebmgmeaaﬂg qblastﬁ@ @&GE @s\Wolyhcet, p¥9etlRktiBne

aqu ﬁ SFAJr of the branch connecti on port| on 12, and
gP enyigne sulide; pelysabfons, arlrdep@laphemylsﬁlfonm3| tions
f th body 31 of th t 30
H0BRET, LR P procdfinf for Htsdting 5 iotht anelohon2o saibrench
t h
td@ﬁnéuﬁi@n pBESoR 12 1PEhe faéﬁ%ﬁld‘@lﬂfbe J&S%;ﬁéa c

&onnectl on portion 12, prevents ‘urt her

0083} yjoint mambheri20 hadrehe ¢dEn@NBO G Ahtbd9Be®Bn, First, a
extending_ portions 37 of the pair o

r oV |F£ed on tél?
PiReBet ghoyen &t inspeted aptmamd sonnkaded torthe pipd-maanting
?’r ARtk Toihf B e”g%ﬁ%@%féﬁs%?ggt? ReHoB Ak of G Joins
seembein @6 iig ﬁerﬁéﬂ%n@@%é"b‘ﬁexﬁ@n? b‘igﬁ %ﬁnetcglgnﬁ?rflgp 12 of

in the axial direction at t
the @@gdqmlo ( sPhexslaftgr,aheeap3njt 30T ﬁﬁ[ﬂ:re\ﬁé& htodhe brggch

tely 90-d t at f th a
Priahe OX%)"H oo e r&%g'tz?s%g&rg«s:szx e Mhiecallives e o
t the fl
gﬁﬁt he br an\gﬁ o?gfﬁgg ?’ae’ggf’ e Ay epg?% Wét%tféle two
B],bmahrlﬂgés adio thié bﬁﬁidhodbnnb@tlﬁﬂ ?ﬁxétgé'ﬁ 92, H¢ af)bl?ft 2 bl rotation

de edges of the engaging are’1n
e hfearap nitk BO pheitives |thb end|fae@g@thefnamﬁ)dyf$1ame1&p nut 30

f)&! aél'vé%qe}nf gggﬁe marﬁ?ir aﬁly n g.i){lgig(te]lflg anggi(:: ?ﬁesgdg f:ce of the
ﬂange 16 of the branch connection portion 12, which prevents any further
screwing-in. At this time, the engaging lugs 38 provided on the extending
portions 37 of the pair of detent members 35 of the cap nut 30 drop into and
are engaged in the engaging recessed portions 161 of the flange 16.

[0054] Specifically, after start of the screwing-in of the cap nut 30, the cap
nut 30 moves in the axial direction at the lead angle of the spiral ridges 14
(spiral grooves 33). Then, after an approximately 90-degree rotation of the
cap nut 30, the tip edges of the engaging lugs 38 are brought into contact

with the peripheral edge of the flange 16 of the branch connection portion 12




t he engaging lugs 38 are forned as the inclined face
37a, which corresponds 5 to the |lead angle of the
spiral ridges 14 (spiral grooveg 33) and because | ower
portions of those side end faces are chanfered and the
| oner edges of tip and side end faces as well as the
sides fornmed by intersection of those edges are
ro%ﬁdﬁd. [0055] When the cap nut 30 is further screwed

e e R, 0 e G e e o

a agajns e fla

cite COFTEINE J0RY P8 70 0 Boiet Chheck itlothe heripherd edge of the
Ah f . . fil ange. 16, of the. brapch

CnBE P aelatil B 1B fhiroposidli dRHioD. benuisapaside ond faces of

pldvet éngegiBg hufs 38 18raifiaind JYHRSRSlAE] B FWHEE corfesponds

d.so that with their one ends i xed én

5 defstg)gie ] : )
Hodde, _e@ﬂ@nglen@rthélwsﬁéﬁ‘r@sdﬂdspual gmoves B8) 48d because lower
?&%ﬂgwtgﬁgtl.&g 37 .Si de, aile lifted off fromthe ]
Ut er per ipiarafe end faces aze chamdferadand thevenddges of tip and
(e Baaq: ' ugs, 38 provi ded on
e o el s §1E sEiR0HEE bRt Pedtieot ihher ages are
gounded. of the flange 16. Then, when the cap nut 30
[ t d approxi matel y 90 degrees, the engagi ng
:[gﬁégjs %ﬁ‘n Fgg C%P&lﬁﬁﬂng fiether 8éresteidda, ﬁh@déhggetdiﬁg QuEELE8 of
[ rfa of 20 the f|lange 16, and are
10 BBE dohle g il f38 4% newsed awiit Ao Aeoec Séisbe tiranch
TovaDl 6 port e ot theh P oYY it oo Burtace of the

novabl e portions 36 are res
daageil afithe braheh comtdegionglorSibaNes WAk CELED $hentfdble
he . ou$§r ﬂsr(ilpheral surface of the cap nut 30.
%6’35%‘1‘8 of thesdgtgnt memberrs IrareddasttallyeddfermedSo ahst with
[ ' n 25t c nut 30 with
Bt (Ao R e st anti . e
adi bt 3B sileONi ent._nmenbers 35 ajfe
ejﬁltgagleﬁdm?n t he pgiia%’ Mié?ﬁgﬁggg ‘%‘gm?@%e"é@%lapﬁ%ﬁ‘?f&is?“{%fe of
thegamput 88 amddire exphndéd.a ﬁgberbﬁxoﬂhetéi%agﬂis%ﬂ%@ 38 eprovided on
-degree .

nnectib,on portion 12 with approximately 1
Q%a‘%&ﬁﬂ rtig Biher thgguigasTiphesalimsdacdaitthe flange 16.

g Y W] rtion. 21 of the i nt menber. 20
I e ee Rtk BO'S k¥asE] abbmmrietdln dosagress, tho engaging
a38atfitha deterit BEmMbS Q%eg the ca
2 tﬂEt 30 m)ur?ltged on t hemj?gi5 EPS?T’E r hfoaﬁgﬁgg’flgafléagﬁglf@d’e of
é}aé}gg 1%mndrar_prdgo?pe¢ ahtiengpged nthdéngdnp r8dsbed portions
l%qncgﬁ'ﬁ%'f?arhégofé. ! (gimu%taneously with this, the movable portions 36 are

restored due to their elasticity to their original shapes that extend along the

outer peripheral surface of the cap nut 30.

[0056] 1In this case, since the detent members 35 are provided as a pair on
25  the cap nut 30 with approximately 180-degree spacing from each other, the

engaging lugs 38 provided on the detent members 35 are engaged in the pair

of engaging recessed portions 161 that are formed on the flange 16 of the

branch connection portion 12 with approximately 180-degree spacing from

each other.

30 [0057] As described above, the spigot portion 21 of the joint member 20 is
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from bei ng expanded by internal water pressures in the

~ header 10 and 5 prevents degradation in water cut-off

properties. Also, further screygng-in is stopped by
the cap nut 30 abutting against the flange 16 of the
branch connection portion 12. Moreover, the engagi ng
lugs 38 of the pair of detent nenbers 35 provided on
the cap, nut 30 prevents circunferential novenents by

bEISeGTeskigae Eae ppen F@d fﬁ Q}afggrﬁgmiﬂmeﬂo? %bi-@iim 32 b@%lée header
S [ OX] egr.ees on e ange
oPOGRd BRI b led 56 the Sint memmhitd iscscromtnpled

' relative to the
prmstem. siiieh pRPraith (0 bbb Yrihi Pladch flnneiipR gortien 12
clpmbeing@xpanded by mgwrgaawadelamssﬁwﬁﬁ&ﬁte eli%‘éﬂef 90 and

axi al release forces caused by iInternal wa
prieventedegzadation in gvaten cat-pffipropertivso c Wdsa; fusddr lB¥rewing-in is

R e LD N
0058 i fj,on, .
o ok ot BP0 g drn

Znembprs A& provided warthercaB it BPpidventy ARInEG0RAS] hfements
rotating the cap nut 30 approxinmately

%),rti.on 12 g%f,
(Peiagrogaesd imtha engaging aesessed portidreni6k firacedmp@oximately
ain h | ange 16 of the branch

Q0 bt B bhe RAREDT6 of ffe brdilicannection ornon Ndgs These

effi e Ath ' he .

engmg recesse ﬁgﬁf??%&éﬂ{% tﬁ%@ﬁ%ﬁﬁ g%‘é}ée branchgoanection

BORERdeathareby ppéveiting thzosiesti 80 HRRE batdgORTaiNd LRt

i vVin ny consideratiqgn to the relative positions of

?(f?é:; e@%%?b‘gﬁ@ apqpésre sq derces eawsagly ngermadowsted pressures or due
' r, the.spiral ridges 14 and_.

PP teafioas O shadke LSO By me iy pEpaetibrosf bre. o dheiosdively, this

salizhiy pyeventsireldages i nent, of

ih zdaggr:g)ggi ng r?ece%sgﬁthggﬁlﬁ%ﬁg&q’gibgﬁ%@%gg&eﬁgﬁioﬁé" ater
888 can be confirned visually. The engagenent of .

ngaging. recessed portions 161 and the engagi ng
fdlg)g)g f %8%@(21%10.3, 55’1’6‘??%6?1?113113}?@@1@;1 ashaserdinglthef spigot portion 21
SOMAGHR clicks as the 30 detent nenbers .
SR Aot sReeP 203 e aitch Sinsrlirn Pidipraie and rotating the

cagsnut 80 apProfineaplyS0 dehash Wt ou u‘éﬁf%ﬁ%?o LHS the cap

00Se, screw ng-in does not occur. Feovef,

SO
Q‘hfeé%q ehut agampet thesBanpmi6af ¢he btaghalonhetB6RPRritbA 12 and

nut .30,reduce.the_ mnufacturing cost of the
At B elieisip 10 S8 Ot (i aatont members 55 to bo engaged in the

engaging recessed portions 161 of the flange 16. This considerably simplifies

connecting operations without giving any consideration to the relative
positions of the engaging lugs 38 and the engaging recessed portions 161.
Moreover, the spiral ridges 14 and the spiral grooves 33 are not broken due to
excessive screwing-in of the cap nut 30, and the engagement of the engaging
recessed portions 161 and the engaging lugs 38 can be confirmed visually.
The engagement of the engaging recessed portions 161 and the engaging lugs
38 can also be confirmed by the sound of mounting such as sharp clicks as the

- detent members 35 are mounted on the cap nut 30- when they are restored
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operation errors, such as forgetting to nount detent
nmenbers, as conpared 5 with the case where the detent
nmenbers are provi ded separatelygfromthe cap nut 30.

[ 0060] For renoval of the joint nmenber 20 fromthe

branch connection portion 12 of the header 10, one's
finger may be put on the extending portions 37 of the

pﬁ%r of detent nenbers 35 so as to flip themup, and

t Hom pleis elasgicaly defarsaUstates, Ise lotsedschewingtiat dvek it occur,

c taB30 in a.directjon to | cosen the threaded

RSN - Mareqhr, e dqihRt Semmbars ages are infegraly hractwith the

cepaat B | the spisal grooves, 33.,0f i
RSt BOteddq i Raher R tosPlfhe e R0, T alsp avoids
aoptivatiohi exporspstich 8é frperuastd matnt Agtdd t
MLt&]h time the engag?%g Iﬂﬁggjs 38 drop oftfqﬂtg%b%ﬁséa%icaglpamd
oV 1tiriherqaga gehers tha detent| meimberd Sreprovidédse ot tely from the cap
| pheral surface of the flange 16, and an
approxi mately 180-degree rotation releases the
t l0066} EFbL LRSS fhde ' ridges 14 of .
the branch connectﬂlj:%é}) porﬁ%g"rrl}ﬁb%zﬁgﬁégt%hee l%r&%c&connecuon
rartwesl 236f thie Hdaler A8poels fid@er MUIH pdhbis th@@xtﬁandin portions
%frio i mat.el y _180- degr ee o;£03|te rotation of the ca%
ol g prgr oF defenh membersr healasboflip there up, anddhatboperating

ek B R B e b Sl s baF b0 af mcfirassittorioosss the
theedded 6QRARGIdRDRRELA Phe 18irANHdEIE 14 3Pl brdidn connection

Thereafter, the spigot port e’]o
2oriiongQ dwlitheuspindl groovdy 8eNtiRonnestt 90. PYRis @msdLthe cap
\ﬁﬁ;@b%)the poing nmenber 20 with the cap nut 30

e RES By dizectiondp herfljaeregngeddnomitbe flangetil6, at which

30H086L bARARTE LB 38 Grop B30 £hp eida G imeci Smbile gliding
alongetievdwitgr peripherdTARe(® 2Cho ﬂaﬁg% ?‘Ef éﬂg %ﬂaaqplfgxlﬂr%?tely

Enbodi ment 2 In the connection str
d8fAreereorotatioharleands the trepdedengRdnenEbaWdnGelsPiral

t r,es nbodi nent, the cap nut 30 is not 20
¥R g i dhe RERSch orehonmesabncantb theospinal grmgvésss of the

taphegsat ed within other enbodiments. Here, a first
nodi f1 ed exanple of the cap nut 30 will be described

Iﬂ\?o({ﬂel][ g&‘g:ils,eziﬂlﬁ a%)ﬁf.e}))dﬂnﬁfelyf’l(@)degﬁ-@@)pp%iﬁé rot3B8n S Bhe cap nut
30 from that described above, ie., a rotation in the opposite direction from the
screw-in direction, releases the screw connection between the branch
connection portion 12 and the cap nut 30. Thereafter, the spigot portion 21
of the joint member 20 is pulled out of the branch connection portion 12,
whereby the joint member 20 with the cap nut 30 mounted thereon is
disengaged from the branch connection portion 12. Thus, it is easy to take

appropriate measures in cases of changing, reforming, or renewing joint .

members 20 on site.
[0062] Embodiment 2
In the connection structure of a tubular connection member and a

joint member according to the present embodiment, the cap nut 30 is not
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foll owi ng description, the sane nenbers as descri bed
above are denoted by 5 the sane reference nuneral s and
a detailed description thereofgg || be omtted.

[0063] FIGS. 5(a), 5(b), 6(a), and 6(b) illustrate the
first nodified exanple of the cap nut 30. Detent
menbers 35 of this cap nut 30 each have a novabl e

pggnt&_i 0 3% cougl ed to operating parts 34 that protrude
a t‘ifg?"rt- e@@f @d*@@d 'ﬁd@mt bhdeahweabht_ énmlt‘bé ggpl&%}:ﬁéa within
[ r .fornme e operating parts . e
o{;t{]h%rg eg!rﬁlL Wimenty, o ﬁnﬁ’{}’aﬁl sh S'FQC{‘-gﬁ@ exgmple efthexdaprigut 3@ will be
odéseribedrwiRh e d dare :
1;{% Ela nelql i Et 0 anﬁlg?%%ﬁc{(gf@%gb(gﬁtﬂg’ Sg& éﬂaéﬁ]n N}H’é that, in the
lawing destriptio) e} Be nid @ eflEes ha a8 & !
%etThe a(%grlike ot her endéa fr?ée en%%b%¢§?%anlgva iéEdby
Jeons referance rayuerals rodraadétpiled deseription théreopwill be
%ﬁﬂ:ﬂéjd ng portion 37 with an engaging |ug 38. [0064]
en screwed into the open end of a branch connection

0068 IFILS. d A 90..d s, .th
o pt 3b R oLk S A R IR Bl e oSt o

dhegapdiuteifl. i ddetant niemberBefthes p 88t B0ath 8968 albovable
33) so that the tip-side si 3e edges of

ﬁg{.r al ggr ooYe )

1@{1@—3 JioNg G4 kpsorpgating pagtsdb tlptt protrudenms 8patOniAs ends of
| .phe edge of .the flange 16 of the

Shi I bUB10 BOBCIE! 36 o i eratly Ermed ik she Reetating parts 34.

Thiesothet Bads 6f i L 3g. an.fut . 39

is f uglt her 2“%%1%;&%1’)1%%%@% §g ieﬁtg J‘uaiéalﬁ%g %e&ut?rhgenpheral

guriage ofiamdrbods B loamd prefsekdiass BatarblEIE Isﬁags tB& &ltends

he, branch. cannection portion 12 and run on the outer

%‘éf‘i“‘pﬁéﬂﬂz:aﬂseﬁﬁf’a yemd ttﬁ%edg%\fege of ¢he Budbodn81br Thehrm-like
' i AL this tine..the armli ke

B s T eBRldeP B e 0} alle R AkS 76 e pacis ntagrally formed

vlidsan eatdndidg bertie 37ovithah JMda | £g portions
éoughed to thgbgperati ng1 pa‘rhtégié?%ma%ﬂ%la%%s, t he ot her
(

When screwed émtoetha! opgnperd éftwbfdhell @anebass pbion 12
&@&i rﬁg I uas B%él?é‘l;ﬁj&vi ded) are lifted off from
%Ee Zqied apRFoxs egrees, dhecap o B0withahose detent
r . agi I 38.rup aon the
g B i ook ! (Db bGP he 1A gl oF sprmlpidees 14

(shial gheovea33)s6 tB& i1 1 t :
t he engaging | uggﬂ%%egﬁg? éta%-geé)&éfeﬁtﬁgnet(ﬂ 1 qu:,gsﬁ are

degr ees,
ReRgB BitormpieheomsackwitctheiripHeraliedguet the el 1608
brncRUEnAL&icll f))gx%%% fé]gelative to the minor axis (minor diameter)

direction. When the cap nut 30 is further screwed in, the engaging lugs 38
of the detent members 35 are pressed against the flange 16 of the branch
connection portion 12 and run on the outer peripheral surface of the flange 16
of the branch connection portion 12. At this time, the arm-like movable
portions 36 of the detent mel;:xbers 35 are elastically deformed so that with
their portions coupled to the operating parts 34 as bases, the other énds (ie.,
the extending portion 37 side where the engaging Iugs 38 are provided) are
lifted off from the outer peripheral surface of the cap nut 30 and are
expanded. Thereby, the engaging lugs 38 run on the outer peripheral
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engaged i n engagi ng recessed portions 161 of the

flange 16. Sinultaneously 5 with this, the armlike

novabl e portions 36 are restored due to their

elasticity to their original shapes that extend al ong

the outer peripheral surface of the cap nut 30.

[00651 Also in this case, the detent nenbers 35 are
provided as a pair in two |ocations on the cap nut 30
viiHaemef ihei flangs) 16. 18&1&113 gwleen Eﬂﬁ%ﬂp’\ﬂut I issn%otaﬂéast he

e iR 3 rovi ded on the detent nenbers 35 are
e@%é‘a‘%ﬁwg %Q Cf?gg?e%ﬁg% ABEREIAG lnew 88 obthedetenb meeribars 35
tdltde AoReS ' lay 18 rees.in the

fl anege 15 g?%tﬁ ﬁee k@ra@i&@%ﬁﬁéﬁ ?@ﬂle geol: gnd qusolpgpped and
Frigaedantengafingeenskedybirtions 16X ¢

30.in_a connectjon strﬁure 15 o?’?ﬂ{;&?ﬁ%ﬁ%gg gﬂnﬂﬁtaneously
cBHRdSES, dhe pemplike muyabl¢ portionwtomre retnedidi@ thahaft elasticity
mﬁglrnent. of the present invention wll be described

Wt R EAL ghapes xt ong the outyryeripherabéwface of the
[dapEit 3 the illustrated enbodi ment, the cap nut 30
features the forms of operating parts 34 and detent

006&F AI185 in This capethiddge MRhbibats 85 %rgg)rovided as a pair in two
ﬁl rcunferentially sgaced approxi mately 60 degrees on

PRAtRSAD ther ¢aphant0 with approxahatelp 180hhsgyeSdpseingS Thus,
q . 1 duri cOops -
s R e s S o n e
A HA%in i r re gach forned
?ﬁ?:)&aé tr | an%-%ecae? s a%tedogl% 1%? otglét g'g% ?P %‘i’?% qRPIPXihately 180
dagrees indbie dlange risosfiche brahch 696RlctMaVRREBnPE ti ONs 36

Egelk_ﬁgte t nmenbers 35 are circunferentially spaced
gé%it‘ Xt %%ﬂ?ﬂePQ@ degrees on the outer peripheral
f bod 1...Th bl ti . 36
re ol Sstaohdfugdihied PREERIRf ths a8 R0 bbb remRersion structure
pla tablhr ShReARMSHRmBdIGTPY Mhe iR R03ind S

i nt egjr ally coupled to the op g Par BIAE™: he
enahodimenisof thepresersinenntibn willheddesexiball vtk 86fobdite to

RS Ly TS M), &"fbbégfengérf’ f’%s?’%’el cach have an

dj _' 7 Wi ' 38
0Tt T5h e hmiosipBis 4B e s S0dBaen ahe fomns of
dpeaatingqRiitesd hal deeéhd ARmitrs 35. The operating parts 34 are

circumferentia]ly spaced approximately 60 degrees on the outer peripheral

surface of a nut body 31 so as to be grasped at any position during
screwing-in of the cap nut 30 in order to simplify rotating operations. The
operating parts 34 are each formed into a triangular shape in cross section
that bulges in the radial direction.

[0068] Movable portions 36 of the detent members 35 are circumferentially
spaced approximately 180 degrees on the outer peripheral surface of the nut
body 31. The movable portions 36 are also arranged corresponding to the
operating parts 34. One ends of the movable portions 36 are integrally
coupled to the operating parts 34, and the other ends thereof extend in the

axial direction beyond the end face of the nut body 31, forming a single arm.
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and rotated approximately 90 degrees, the cap nut 30

with those detent 5 nenbers 35 noves in the axial

direction at the |lead angle ofaggpiral ridges 14

(spiral grooves 33). The tip-side side edges of the

engaging lugs 38 are in point contact with the

peri pheral edge of the flange 16 of the branch

connection portion 12 relative to the mnor axis

( hheomousblewoztipnsiB6 eerh ave awesendiaggaptiont373Rithsan engaging

further rewed in, the engaging lugs 38 of the detent
13“%5%3§e§£§'§r9@dpressed agai nst the flange 16 of the

b {Fog) ' : | .0 ryn on the outer .
p([eri pher ai s%%g’%g 1%?6 %%ee&fq a%lgd;gfl%gs?n (‘é)nngpﬁﬂglportmn 12
candeotated appittiaintdB: IPHedrrks, the@p ﬂth:ea(%rgigj girﬁge detent

movabl e portions, 36 of the detent henbers
efmemberg A5 mevenimthe axjial Hixection ht thelead guple bdepiral ridges 14

S5 A Aol B i s
cpaag Dk AP oGCr BRI oFe bhnbf T Pl ity

eoqpenegtidn pottion dRyreldtihvee &NROMNMDY 4388 (Rfhdriil -
er peripheral surface of the flange 1. %ﬁ%&%ﬁ%eﬁtmn_

t e eddiefiap mat 3Qis furthen screwed inj thp pngaizingt klgy 3830f the detent

SRR 3R ge RRUBH bt R st alfbedranh coppsction

: ! .
08 P and Hin A AR e ABH STSAMAL. W R RT3 of e
vimairchiconhettion partion 1%e ApitabliEneahkl 29616 rﬂé@ablf portions

rgstored, due to their elasticity to their origina
etdetentemesthera 3oraretalestinallyrdefemerhes thatswithatheir
. .25 10070 in thi , sSin
s A Bl 8 ond b b R e o RS e
legtanidi hidi ' : -
a0 g g Cpac oy witite Bl Chi AR RAE SRS blividedre lied
offfraa thet outerperiphafalanefaegdthe cAp nub 80 i %reoéxpanded.

ag{}n%hr ecessed portions 161 that are space

S[B%F Y. +8e engagug lugs gBaam emtheeuter payphesalafurfive of the

I 0 t] lon .Marepver, the 30 .

TR 6 o TSGR PR Lo Bk S0 8 RGBS Moratetbpproximately 90
degesesatlse ihj 1@85I8 bPtIR3detBhRARR |

parts 34 d% %cl?%s\?vi ng-in o?‘ t ﬁe %Mﬁ%ﬁ%e %lﬁrelgégff’ outer
perpberal swgfacetafthe flangerl#, kndsire d96FFdd & ez 8@ irfengaging
recessed portions 161 of the flange 16, simultaneously with which the
arm-like movable portions 36 are restored due to their elasticity to their
original shapes that extend along the outer peripheral surface of the cap nut
30.

[0070] Also in this case, since the detent members 35 are provided as a pair
in two locations on the cap nut 30 with approximately 180-degree spacing,
the engaging lugs 38 provided on the detent members 35 are engaged in the
pair of engaging recessed portions 161 that are spaced approximately 180

degrees in the flange 16 of the branch connection portion 12. Moreover, the

operating parts 34 that are spaced at narrower intervals make it easy to-
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Next, another exanple of the connection structure of a
tubul ar 5 connection nenber and a joint nenber
according to the present enbodggent w Il be described
with reference to FIGS. 9 to 11(c). [0072] The
connection structure according to this present

enbodi nent al so includes a header 10 nade of a

synthetic resin, a joint menber 20 that is ‘
céﬁ?’?@c‘i%%ﬂl{a@% PATEA SH durimpesdrewing i bf the dap hBEBO] thereby

p ' a,tubular .10 connecti on nmenber on the
hé%ﬁ@%g?%%%mg%aﬂﬁ‘?&% that is rotatably and
nfpomenByHIdymERpqt €d on the joint nmenber 20. [0073]
Note that the joint nenber 20 is identical to that

descr i bNext, pmevharustampRfihe ted
M .same reference Ir)1umer al gﬂgﬂ»}gﬁgﬂ%ﬁgﬁuﬁégf%ﬂ&fm

Henspember and lavsipint hember acmgj@@dﬂﬁpm&m%bodiment
4 15 shm l.ar st e, T i fferences
E:vr@g'?nb?a%%%ﬂ?ergs Wﬁ n}frgﬁ?é‘g%gﬁééeg t‘éﬂ% i ments are
0L ' i . illustrated in FI G
Jo0TRe hessmasoidt Rt ARl b BIR Pebhalnie e

Hagksles ladiyadet 1hatdé of & |s?tﬁ_ﬁibtﬂ:t relfif £t Rl W hat is

at th@ﬁgiher End, and mnultiple branch connection
FOPPPIASIe® 4 REangly ennnegtion portivmd 2dhatis pbvaded ahetabular
eader, bo 1. The header body 11 and
?ﬁgﬁé‘%ﬁéﬁﬁ%@%&&ﬁe&e%ﬁ t]#)o ﬁggfzca}pa%t 8Qéhabpisrretatably and
mogeandihbayhotthted SAREEANE wempbiiah are for med
xt endi ng approxi mately 36 egrees on their outer

E@w héYake that thecieintnmambich @0ris ddaiticnds thﬂ‘&eé%ﬁﬁ;@ﬁr

ave

gg%l‘é 1]]‘yand the branch connection portions 12
PUflyySOkhe $me membenspae depotaddbyl 6he &fme reference numerals

BAARES . revided near the bases of the
Sprral tattE Meabtbio e PYifl BF oftfied: o/ Theprp mrt Adpleo has a
sineildd sirgesrdS Tl BifRod e f5a Ahdiathdsan

b{g%nch connection porti ons 12 a\?g&?églg% st esSTibad

) qgﬁgeqiﬁz&,re mauyprdeseriiad hédedi, protrude in the mmjor

I-q1dkLection and e a dianmeter |onger than the

%7%1 %;?@uﬁ}}‘% 19, 15D, the hepdanto imdkgesga generalli @dfdrical
HERIc b4 ' r _peri.pher.al surface 24 whose

di amet er }?go%t%ﬁ ﬁ?/ ?@ﬁ%ﬂjé‘?gﬁ‘ggﬁynﬁﬁg Plgﬁgé’é,tfl.é%]é@'cﬁ% and
mmétlphj_ loanakicsnnedtasiEhetionk 198 g;rgfsrﬂ‘a[e Fdth Ing IO?J% to

t he majﬁj)r axis side in a direction to screw | &
ReqPhey ewrffam ebthet headenbedy fdr i fTherlriades bedy 9 andthe
Hradls %oﬁéec%lon portions 12 have two spiral ridges 13 and 14, respectively,
that are formed extending approximately 360 degrees on their outer
peripheral surfaces near their open ends. The header body 11 and the
branch connection portions 12 have generally elliptical flanges 15 and 16,
respectively, that are provided near the bases of the spiral ridges 13 and 14,
As illustrated in FIG. 10, the flanges 15 and 16 of the header body 11 and the
branch connection portions 12 have locking protrusions 152 and 162,
respectively, that protrude in the major axis direction and have a diameter
longer than the major axis diameter.

[0075] The locking protrusions 152 and 162 have an outer peripheral surface




t he header body 11 and the flanges 16 of the branch
connection portions 12 on 5 the open end side are

rounded fromthe mnor axis sig#® to the najor axis

side in the direction to screwin the cap nut 30.

[0076] In the present enbodi nent, the header body 11

of the header 10 is fornmed so that the najor axis
directioons of the flange 15 and the flanges 16 of the
bwg‘ﬁéﬁ digppter smnothly and geadumllyr mcvenses calceydingithetegior axis

T i.ng. 10 prot. ' 152 d 162 f d
T L
aggtetvhie theaapasutldD. OfAfsg,gttlﬁrtﬂﬁggggﬁBﬂ&gf}llgggggﬁf ﬂlle? X ge 15 of

12 are opposed to each er abbve*an

vidret hQﬂ;ierdIOdEdﬂ! amd tHeORariges\WB bftHelra®@R 28Ahi@&bn portions 12 on
5 Shiuct ur%ﬁﬂf. a joint penber 20 and the open en %? a
e ohen end side axa rpendedrompth minteaxiesidd foethebmhjor axis side

tﬁ%h%%?&%fohoqa %ge?%?ﬁéﬁéf f %Qt he header body 11 is

al so identica ranch, connection

H6076bra the prebéiey erh hodintdi, BRY Eeéjde*’}%‘d?z;]a@gpgpgafis; 10 is

etai l ed description of the connection

tiempd g6 shabthymajorvestis directiohs bethe 1199
ﬂwx ed in FlGS 11(a ;ng 1%%%?551?%?%32%58 16 of

3R asillustr% i ,
Ahg b an%lbag,n% WRPoxtiopp dadsare yestieally oxjeptadt | @32 the locking
10 i hner 0 .peri pheral surface
bagi:ﬂr?gioéﬁoflgr?s%%%mg?g‘ﬁn%?‘ée‘{lr‘?ﬁ?ﬁF&E?}?P&tg’@r@%n&eolﬁ pthe header
otly ild eandiitenfbawge sofe j f age of
the qpen ends of or an(?:ﬂmg g}rﬁggltl iegé]h%%ﬁ%%@%%ffﬁa?& opposed
sueash peharphoveiand helew én the vagtical dirsveionr  smal | er
Wt .oglfthefl nge 16 in the mnor axis (mnor
I a tgﬁ"le 6 EdmesHon phaict areseisbiointe memberg2(hand thsopen end
d8fa b% ' t | lyer 25 than that of the
;5 Lone m%i‘ ﬁ%ﬁ"ﬁsﬂ#ﬁgﬁﬁvﬁfﬁ% AFirikhFia, thergenagption
c@bre fos thoheddurbodl d
t he joint rrenb?ar 20. 0%7%?%@#2&%%&%2& p é;}?ié"’}ncgn

tengortipas 4gt other yhan thé boteedizmpetay tso3Ddetatlel description
i ves, 33, are, f d extendi ng approxi nately
BRIl SRR 08, B
00085 PThétap hdo8d, 44 il O s a m
out er_per | p]?]er al ’s%sr aléfsg{]% d?ﬁﬁ?&aﬁ@@@d’rﬁéﬂg%dﬁ?m es a nut
sty $band 2. reldase, praventdne pakticid 3221 The %ttﬂ?)ﬂg 3134 Yaner
20 & nd%nt 0, an_approximately triangular shape in
W@?r guriase hawngmminsidndiappetex ithat elryespoadbab thobutside
dibk L pher.al syrfage of the nut body 31 on
B OSSO i
connection portions 12, and an outer peripheral surface having a diameter
smaller than that of the flange 16 in the minor axis (minor diameter)
direction. The release Preventing portion 32 is formed to a diameter smaller
25 than that of the inner peripheral surface of the nut body 31. The cap nut 30
1s non-removably mounted and rotatably held on the joint member 20,
[0079] In the inner peripheral surface of the nut body 31 of the cap nut 30,
two spiral grooves 33 are formed extending approximately 360 degrees so as
to be threadedly engageable with two spiral ridges 14 formed on the open end
30  of the outer peripheral surface of the branch connection portion 12. Also
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portion 32. The operation units 34 are spaced at

approxi mately 60-degree 5 intervals circunferentially

of the nut body 31. Moreover, 5 pair of detent

menbers 35 are spaced approxi mately 180 degrees on the
approximately other half of the outer peripheral
surface of the nut body 31 on the opposite side from
the rel ease preventing portion 31. [0080] One ends of

t pRerabingnarte ot dhat ¥ ekpardiatd an appixedataly thangQlar
| gcati.ons faci n}g} t he fof)ergti ng parts 34 on the outer
pEHRSHE GPsy St argtiormed op Apnyesimately gne half\pfshe outer

} i ! f .
AeeapEia 36rfA0y 6t AL Ut B0a ST WAL HACREL AR relfi8 fireventing
dartiene32. of ThdeperatianamilS3fars Bﬁ? 3 daéﬂbpieﬂfﬁg%lyggg-degme

portion 12. One ends of the nova portions
i nteryiads eipcyrsferegtially iof the nnbbodp @. 3 Maedverkh gadr of detent

ShEReHY 3 bt 18 et srsosimacey
¥ . . h Cal

B e SR bl L g, S B R ool O e plposice

36dd bpom thé redessedprenertingfportien®1t body 31. The

xbgggi g portions 37 are each al so arranged
5[9 ﬁg%%‘és eithedetent meanbers 35 ate lngegraﬂyszloﬁﬁlfdibeahe
' [ 37 20 bl it [
B s PEratin€ Ba s o A eutes miimheual mrgNes o the
G 3N P in%@a%l%’poﬁ'ﬁGnE g ﬁﬂecﬁggggge%?%f@l surface

extendi ng portions IS set to be a
achoseaiussidetdiametermibgbintodlly heatchek i OmBRlcH {48 Hlflici_lﬁeter of the

62 of the flange 16. [0081] As illustrated in F
ae? 16 ofahe

hanel eenpgctionepatiosnts. n Opeenidonftie/moesble
- inck| f 37b i al |
BoFtioH 58 4r @R INE bl AT e e b5 o el st slane the
tire eftH \ : QRELRe LM I
th“e@spi*’?‘z‘f"e??%?é’é@%% RaBRE ML Bk Hod) A bRRS Bl of
approdimatelyrfiledegiceSheThe dgnding pertined 3Tegtehdss tBERxial

;S al.so ounded,. This al]ows the _extendin portions
direction feqm ﬁ? gthezpndsof she anoyrble partions g@bemml thfe end face

spend harpsts: SOrhaLoNNU Do URIET el et
oraon g chbahen oS fakd 4 e Bielingpgpions o
axe epgageahlrewithhockingprotitusiths 562 foreweelcor theofladige 16 of the
gztaanr}:%hco%%régtelgﬁ i1:>(<2~1r']ti 1? Fl&,i a?rr;d %]%e t n%kggssr gft t%ia ee?:tending portions 37
is set to be approximately equivalent to the height of the locking protrusions
162 of the flange 186.

[0081] As illustrated in FIG. 11(c), the end faces of the extending portions 37
are formed as an inclined face 37b whose axially extending length increases
gradually in the screw-in direction in correspondence with the lead angle of
the spiral ridges 14 (spiral grooves 33) and whose edge is chamfered. The
edge of the inclined face 37b is also rounded. This allows the extending
portions 37 to easily run on the outer peripheral surface of the flange 15

through the rounded peripheral edge of the flange 16.
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approxi mately 180 degrees, the end face of the nut
body 31 of the cap nut 30 5 is positioned both
circunferentially and axially 26 abutnment against the
side face of the flange 16 of the branch connecti on
portion 12. [0083] Next, the procedure for connecting
a joint nenber 20 to a branch connection portion 12

0 d 10 will be described. [0084] First, a

bi%@@ Eﬁ%%%tq@lmsmgﬂi groevessdB ofithe @ponapsMest elle two

t : L pg- ing,portion 22 of a_joint nmenber 20

o el ety R oP RO b1 RhineCinn bediion AR s sef spiiget when the
peap nab 30%s sérelnd ind BERS' 1S, Lted,int,a the
open end o? ;ebrancﬁéf:%ennect ?ocﬁ%glgéﬁ?%ﬁgﬁio%gzﬁﬂgw rotated

heRRroximately80atbgress, théiend dae ofithe %ﬁltib%d§<§1edﬁﬂeicﬂg%ut 30
tlge obi ancl}lﬁé:ot?lnmectl op portion 12, using the operatin
park® tigned pothycizcum >ntigilyand gxigdlr it dbnsnartegeasit the side

' ti ts 34. Thi
%{Zﬁ‘g&%@f&%ﬂa??@?%%‘ Hebnethion vortien dap nut 30 to
B) adetetglk it i toll id 14 of
the  branch Comnect on porTTor 1oe 0t Hagphtt 20 faranch
[SRREFion pertiow 18 af theihedder ID®ill bansidiiend face of
06 FIPEn Sk ains s Whawn issnapdertinto ephomtecti
ipe M ARRLY phltsod 22888 140+ 16,01 .t br.anch cgnneecti oaoa
?S??i on 12, gﬁn ng pr eve ?Zlgtmgiﬁﬂﬁg?th %40 Ayt PO mounted
Abeteons tAlsw,a $pigotepdreion 20oP e ibBFmIhLet 2 Hega?'#edoi‘m the

detent = nenbers 35 of the cap nut are
SRER §PA Pl ademanch ¢opoettiamportivh b2 of tHchédErae), 1%ereaf?:er, the
0

cifical]ly, after start of the screwing-in
%ﬁ@%?ééaﬁ‘éfcw e‘i ’I’P)clj?0 ég‘f; ranchegnnegtionpestion lﬂhagiagithb
dbérgii he Al I . the spj.ral ridges 14
(REmeBats S40° iRk A0, Fothing SoetRlinis arc sayperiormed by
graspens @ b P til aftstde 1RSI
oot he Dt s gy e aflile s shBsphiol eHiifs 33 of

I de edges of the extending portion
GRRBHE 200 b threadedieengigedavithdie tefo sphealfridnael 46 the

] j ti 12 | ati toth
Renih ol 8Pl BRRERE A2, P ehou s hall rofataon 05the (apenuiso
deitiors ges i td 37 ' i nt
oot e L oyt E Ay P drBRZa D hetinge 10

frqumferentially hadnixislly ax hBhtiHbhessdias: tREGAN $oe 4ﬂﬁe flange
IZé,df enéj faces of the extending portions 37 are ored™
ok he hranch feanection portionihd sehiaki mreventedranflirtier

slc?é\gfrfé-ilfc "&PSe tl%ea,(%Hglelxgenld}ntg rﬁgrtslgxgse% IotrJ the pair of detent
members 35 of the cap nut 30 are locked by engaging recessed portions 161 of
the flange 16.

[0085] Specifically, after start of the screwing-in of the cap nut 30, the cap
nut 30 moves in the axial direction at the lead angle of the spiral ridges 14
(spiral grooves 33). Then, after an approximately 90-degree rotation of the
cap nut 30, the tip-side side edges of the extending portions 37 are brought
into contact with the peripheral edge of the flange 16 of the branch
connection portion 12 relative to the minor axial direction. 1In this case, the

tip-side side edges of the extending portions 37 are in point contact with the
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direction in correspondence with the |ead angle of the
spiral ridges 14 (spiral 5 grooves 33) and whose | ower
edge is chanfered, and al so begpuse the edges of the
side end faces are rounded. [0086] When the cap nut 30
is further screwed in, the extending portions 37 of
the detent nenbers 35 are pressed agai nst the flange
16 of the branch connection portion 12 and then run

oReriRBernledge péthpfange 18uekaine tofthehainkd skiANHfecin, because
through t rou d ri pheral edge of the flange 16
SRS chiFares i ofending porrions 2 are furmaed o5 therimelined face
t 3 FheRP L% j . he detent .nepbers 35 are

el astic aI@ Ia)%lagg[ %%trgrégm%g e?%t{ﬁ I%r?%%@pﬁubﬂg 1R flaps Sgewin
bdigection hecorvédirindenss with the lehfl %n%l‘é Sflﬁien%ipaqrﬁd ol 13:17(Spir al

si de, a.%@rlifted off fromthe oute per 1 ptiér al
KFop¥eIdk andwhoge lower aigedndhandemdpandedso Weigb Yhe edges of

t ndi n orti,o 37 run on the outer

Efgl(rai% eergé{l?%ﬁflfsfag?g‘%?&?‘ﬂ: flange 16. Then, when the
086Ut [ : [ I 0 rees,..the
o maen thelclb i SO e BhEed 13, £ exXizading Bertions 37

a¥ 6he detentonember85 apé pr@se 8 WphAR tAE flahe 1
and ride over and are Igcked b)rg t he Igg%%ﬁglmQBe%?anCh

SPBREERGRRLrta 12 and then rungm e ouBerrpbtipherlshuyfatk i the
i bl ti 3 estored due to
e 1 BubeHINE Pundel] beripResab anies ohiimBantrii6 o thabicanch

b H eri : the ca t.,30.
[0000] e TRl LAE M RRI ey IAEEB Rl 0P8 36 e dotent

prasbersBasreelpsticalyndefoed ap thut with Mhdip
180- degr ee spacing from each ot ﬁrel(ri{,i as bases, the

appr oxi jrat el
8&?9@@ gl'ﬁ'o¥]i“i" BRendmgpontin Fesile; anelifted offfaomrihe outer
o5 L _of 25 cki protrysions 162 that
beRBRCralyrBite BE\ho Pap 5ut 38 % disemanden, wherhscioon
exteniling pErtirsBRRAR 6 iLHB ; Actaa drom
gach other. [0088] AS a Bk RIS BRT G B8 e
eRhwhpnithe cap mius 3026 rotated appi@dmitalyond HEreRs Qh%nd
f. the branch Qinn&e%t ion portion 12 of "the headér 10
Lan W}‘émeggi thegleteninmembens Bhslideistongrtibeute?0
e iSIEEa 04,28 ; This i nprqves_water
ity S0 BRI ERELC16 T idp aiethad gre derkenrtaridi
cineqirotusiis 1600 he il 2P AT, e
wat er. pressures in the header 10. gﬁo&#&ﬂt fits, the
ey aiie mgrtiang 36 sre pestdrd/dud eo thagir BldstidityaB4hbirt@iginal
shapes that extend along the outer peripheral surface of the cap nut 30.
[0087] In this case, since the detent membere 35 are provided as a pair on
the cap nut 30 with approximately 180-degree spacing from each other, the
extending portions 37 of the detent members 35 are locked by the pair of
locking protrusions 162 that are formed on the flange 16 of the branch
connection portion 12 with approximately 180-degree spacing from each
other.
[0088] As a result, the spigot portion 21 of the joint member 20 is inserted
into the open end of the branch connection portion 12 of the header 10 and

the cap nut 30 mounted on the joint member 20 is screw-coupled thereto.
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agai nst the flange 16 of the branch connection portion
12. Moreover, the 5 extending portions 37 of the pair
of detent nenbers 35 provided g9 the cap nut 30
prevent novenents in a direction to | oosen screw ng by
being | ocked by the |ocking protrusions 162 fornmed on
the flange 16 of the branch connection portion 12,

s preventing the cap nut 30 from being rotated

$ pprevestwiztep cutioff propedixsi withpat thespelend bf the branch

s the. ca t. 30 10 fr bei ng rotated and
Pé%glggn &loond%%rtlc %}Pgre@@é@%‘gglﬁﬁ te énf@auglewat@,r pressures in the
[ el e Lo v i ons
choEta” s T BB LB b Sintl 30 abuving
r agaizist yhe flavngatsnd th@ bmxsc&ﬁmbﬁsn P@kﬁﬁn fIE”bMorEQv&r the
n

occurrence of water |eakage. [0089] addi ti on,
s?lﬁtﬁpél%amqnﬁ%ozfdﬂnem ofdetent m&mbersrﬂ.’-_'gpﬁovﬁw& 6®Fhe cap

e joint nber,. 20.into. a branch connecti on
por on gﬂéé}n@b}’%{lﬁ? % ﬂ’é'%té‘léFb to\lposem sensmiing bgbeing locked

a1 A A S
c@ﬂmwctmnrpophon il@nthhis pmdeﬂhir}_g\tﬁe *cﬁg mﬁ)gﬂeﬁ‘&hrl%elag gotated

poglons of the detent nenbers 35 to be |lo
YR ke mu&brc@mﬁsommrtm 1%e Thmmevaﬁts t]ibuca nut 30
p

BlelsTs ifies ectl n operat| ons
PR bR atB0 AR 0t i b o relersodercas paesed by internal
poatelrigrassiles b Aue 23 vl ’
| ocki r?g@p? ot rusi (1)1336162 t 8%9 Lh%%%ﬁﬁgsgﬁ% qtga%ténqzvater
AresUre, this mhedﬂmpmnsﬂlgeﬂeeemh ob t]Qé(ﬁﬂnﬁjhh%lﬂBér 20 or
excessi ve .scre 9@ in of the cap nut 30, and t
IPSEWTRG <R P Y"ﬁéergﬁ #f-ng portions 37 by the Iock| ng

TR ST b bt o

 pf ohe jEho el El‘ﬂﬁlt@'aslﬁ'a'ﬂ%h %Qﬂﬁéétaﬁp%@f \ i@aﬁ@ &0 tgg the

nmounting such as sharp clicks as t

&R D aloahtokB0t degreeqowmhbuﬁ QsiMpedny bR allb®sithe AP 8%t 30 to
their ﬁ @%g g ly . deforned states, so | oose
sé}lg] ﬁaﬂﬁtﬁ f5anendb ke bralfl@wu]newpammpnﬂaand allows the
[ t I
SSteRitin g RORaR: Shol I O te R i taPec e ke by the locking

pagrusion8A6210fithe @la®ige 48, GHY4 %ﬁ@ﬂawe%ﬁﬁ&r&nnectmg

such as forgetting to nount detent ne

eRfRskions Witheut givingsny whesidexitionnto thenkebitivep@sitions of the

d h t 30.
Q:Et%%dﬂ?g pcs) saé’FaJXd tfl {Qck}nge pxgo?:rusrlgns 162. Also, the spiral

ridges 14 and the spiral grooves 33 are not broken due to excessive
screwing-in of the cap nut 30, and the locking of the extending portions 37 by
the locking protrusions 162 can be confirmed visually. The locking of the
extending portions 37 by the locking protrusions 162 can also be confirmed by
the sound of mounting such as sharp clicks as the detent members 35 are
mounted on the cap nut 30 when they are restored from their elastically
deformed states, so loose screwing-in does not occur.

[0090] Moreover, the detent members 35 that are integrally formed with the
cap nut 30 reduces the manufacturing cost of the cap nut 30. This also -
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. mpunted thereon is disengaged

[0091] For renoval of the joint nenber 20 fromthe
branch connection 5 portion 12 of the header 10, one's
finger may be put on the extergfhng portions 37 of the
pair of detent menbers 35 so as to flip themup, and
the operating parts 34 may be used to rotate the cap
nut 30 in a direction to |oosen the threaded

en%‘ﬂaement between the spiral ridges 14 of the branch
@PPBIFFltl%?]frpfﬁq such ag (ﬂongeetmg) to alowrtaleterst ﬂan:ﬂ:fers as

Thi s ,causes the cap 10 nut 30 to nove
|n a %%reci %tces%g}{yfg ﬁb%?g}é-’&e B arpeprovidagesepgrately from

WHecdnp £bf80.t he extending portions 37 drop off to the
side of the flange 16 while sliding along the outer

pO0OBheFant resmived of tiod joihemendita20lfonPiHd b’ﬂmch connection

a ro&e{gﬂ%ﬁl y 180- degree rotati on rel eases

I?ﬂg@g b@%@/\%ﬁngehmasrd:jaf pi;t on dlyesxﬂaﬁldhig portions
t Lon portjion 12 the 15 spira
gér’}g%f\alg%r@: ‘6? a{z]%gﬂ: ﬁ so ?Q)B?gﬁip tham upaﬁnd the operating
RO 3L HRAL bY uas@t&mg@ 1R AAPRE30 2h 81difdefly (180 L ine

nut 30 fromthat descrl ove

tth@eztxtqsb@ngagememammeeﬁ thmpiiral ridgé£ M bkl Bﬁé}kh%nnectmn
screw connecti on between the branch

|
IPg’ﬁ QEaszo?Pfg@% sRyFRligroayrs 3ef QWMHBBD THeisealises the cap

o0t FROvE R by By 3R bRl e Bosh b dlange 16, at which
\mhne ehy ektending Pbrii6HERT drp dff t?tﬁ@ﬁ %?tﬂé'ha.ﬁge 16 while

rom t ranc

sbdmzalong the outerperpheral surfate oﬁtt@aﬁangeom Rl an
ures in cases of changing, reforning,
%ﬁﬁ w@wa?fﬁrgf%e@éwee FERSRETelnson thp threasd/eppagpmMnt ¢
ectl gn strycture for_the
Lo A ISR BB S 14 854 e

branch [ por

spn'abngeéeB of ke BgRdat 300dy 11 also uses a joint
[&992? 20 and a cap nut 30 that is rotatably and
ehBUsAY apmmnacblmiwrksgree oppesitdRItaBitn of 8hélcap nut

S@I%Eﬂg scr nthereof wWll be omtted. 3
?@ At § 03% 1.6 rotagiongngthg qpposite direvtion from the
NdrBW-inl divedticH, &Bh&&ti&“&%%%@%ﬁ% [ GO %‘ﬁrg%'c

connecti on menber and ] o1 nt

«imnectiangiotion 12nebihwenl @bt Sde ’Ph&%ﬁ&%r'ﬂﬁ\é%&ﬁéo‘% 'bortion 21
Of%%%tjgl?;{t l?:ll\nelglrl;e? 28 |1so gllillgc? gui? qu thi Ifr%r;lrg:lelcconnectmn rtion 1
portion 12,
whereby the joint member 20 with the cap nut 30 mounted thereon is
disengaged from the branch connection portion 12. Thus, it is easy to take
appropriate measures in cases of changing, reforming, and renewing joint
members 20 on site.
[0093] Note that, similarly to the connection structure for the branch
connection portions 12, the connection structure for the header body 11 also

uses a joint member 20 and a cap nut 30 that is rotatably and non-removably

mounted on the joint member 20, so a detailed description thereof will be
omitted.

[0094] Embodiment 5
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adapter. Wil e the above-described enbodi nents have
illustrated the 5 header body 11 of the header 10 that

is closed at one end and is o at the other end, a

header body 11 may have both ends open as illustrated

in FIG 12. [0095] Wth the header body 11 of the

header 10 havi ng both ends open, one open end may be
closed with a block cap 40, or facing open ends of

header bbeiises a perepectiveatewtill hstrdting al@nmRytibe structure of a

i Lh t .adapt 5Q. 0096] Here, th
oRRHEL bl Hon S BBRE a3 P o aihier espondins sl another
erhbo @ 5 i biodl S,

i dbhans T pagsc R AR RAHET i ok 4D REFH comnoc
tadapiers | Whelethe abowerdescrilial erbgdihdists by ifthstrited the
an

serted.into onpe_open end of a header body
of body ) of the Beatler 16 thatis\wkuier atub mchand!ss oftacst the

] f rts .34. Therehy, two spiral
TRt EhA% BERA NG BOS Ry hobhondt apediop ilhsgies in FIG.
B2 h two spiral ridges 13 of the header body 11, and

n aﬁproxi mately half rotation of the cap nut 30
3@@9 | IMighithe headef body 21 of He B@ﬁdéi‘oﬁyhé”ain%fbéﬁﬁ %nﬁ?iﬁyen, one

nut_ 30 .positioned. both circunferentially and axia
ioﬁeﬁt?ﬁfirfﬂﬁytb\ﬁd Hosedreithiadelogkeap 49, or facingyepeiDerids of header

R e X [
f096]oHede! hialbIoarbes 20 3ot hieg MmNt ERBE5Q gotatably

| ocked by | ocki ng protrusions Tt .
OO gwn- EvRewsbly spourited phiits blamybolly 4F dsiHAkEAEd 3 P1G. 13.

mgb?‘ﬁ n eng of t]?Pe header _body 11 of the header 1
a & 10 pays Hﬁ%ﬁ?%ﬂl@hamwmﬂm@abwqph%b@ #bis
i Gh_ i mprqyes ter cut-off
ﬁ%ﬁfgﬁ%ﬁ@b%g?hgﬁ%ﬁﬁ%ﬁsﬁ%aéﬁr it 3 s hephercapouyt s
fore antratioekl ibaderina . i n e
heawgr 10 and t'rjtl’?é?rr eby?allllf gﬁﬁ%"g‘{e@%ﬁgi’c: os%‘%’e ’f(;ﬁertehg, two .
grepes 43 gbthe dap vap3tare ﬂ&ehﬂaﬂly&iﬂga‘geagﬁiﬁn $voldSral

: of, th eader. body 11 prevents further
H4800F é-? e heptler hodvcly, éﬁgi@gawmma@ba halffrotatiomef the cap
it 30poitiBAL tHE ERE Tce’cr (AR Dol ehd bl egég‘éyosiﬁoned

movenments I n a direction

hwsh iy cuocfesshtindlyt fied aidiy i b Rhidig ide”
t*e flange 15 of the. heg{jhglr bo%&%ﬁﬂﬁﬁﬁgébéee@ggggg'ﬁange
15 t@gphq@%pr bﬁdy ﬂ%ﬂwhmbapiewgntsg ahpfinthed @gghi?l@-@@g €At this
{s t t
tﬂﬁg,yeygtén&ﬂ:% }501%{0?15%7% avgar}r%f detGenqcamPel?a%ers 36 oi' 1(:)};2 cae;; lrl]gt 30

are locked by locking protrusions 152 of the flange 15.

[0097] Therefore, the plug body 41 is inserted into one open end of the
header bodjr 11 of the header 10 and the cap nut 30 mounted on the plug body
41 1s screw-coupled thereto, which improves water cut-off properties without
the open end of the header body 11 being expanded by internal water
pressures in the header 10 and thereby allows reliable closure of the open
end. Also, the cap nut 30 that abuts against the flange 15 of the header body
11 prevents further screwing-in, and the extending portions 37 of the pair of

detent members 35 on the cap nut 30 prevent movements in a direction to




10

15

20

25

30

rotated and | oosened due to axial rel ease forces
caused by internal water 5 pressures or due to
vibrations or shocks caused by3pul sating water
pressure. Accordingly, this reliably prevents

rel eases of the cap nut 30 and occurrence of water

| eakage. [0098] In addition, a sinple operation such

[ [ h I body 41 into the header body 11
2 PP B Sare g ecb &g loahectiy Hhelocking(priccnios 103 fhatied on the
j t to abu
26anRe 8 @ ike h8ue el Ebfsihsibntoddayapmiap from rotating
Y ' j t ent er s .
S lomntb e Rt SR KRty 08180 54) RS e
f refatrd asd lodsened doetb deidireleass flchs b@&seﬁq{&nﬁﬁéit-r%% water

operations wthout giving any_ consideration to
r

TESEIERS 9 e{ﬁoo rgfionmer ehacks ¢angedby pulsatindiwated pressure.

: [ ' 152. Alsg. the spiral
A r e O L L —
fewhierdeglegsl ve screw ng-in of the cap nut 30, and
rki n(gmof the extending portions 37 by the

f@gﬁéﬁ ghm igej asimpEopEaatiba sachbhisiABGting tHe3 1LY body 41 into
'Iiji]lglo Ki of _the extending portions 37 by the .
1'0C k‘%eﬁéeﬁ ﬁgﬁf ﬁ%i otatipg tap cap syt 3 det |1Bﬂéd¢tgﬁgestmhout
- . : A
e atr MR G A5 S5 BhSt nevbab e fanes Tnefithe

' j I ryed
o ot S 38 Phfpormtors

gked byldbe tocking paﬂ:rubibnsgﬁabé thé ﬂ?ﬁg@lts,lgggism
i . j_ ol nt. nb 25 that has spigot porti
Bl Rt sOnlifes Soipeorstne casresines w&m?bw?fo y

: 2 | oi,nt .nmenber, 25. For
oSeeRIIGTRYBR LTRSS H00s bf fhd Sfneite Birsisne s Tound the
Ioking proteesibas 1581 0AS tH@SEirﬁI‘ﬁd o é&aﬂﬂ%@%gﬂ%ﬁ%r&nlves 33
and then one_cap nut 30 may escrgvve Into th eader
BERIPot hrokes duge 841Mg spaming 34 of The saphu© 80, 44 the locking
SPIHAL ghgQues 33 of 7the cap, hut 30 to be threadedly
engaged V\Il&lqgl? 1ons 4Ry flfed]g’égmﬂyr@!?ﬂ%ﬁl@lﬁhb@mn Be confirmed

0O

NG ' |, tign of the cap .
bl TS BRI RLALE ko 4 i R Psions

osi ! :
552 cae arsﬁ)mmmebbbﬁ thé s of ﬁthﬁhg&u?PQas lch¥ks as
i.n abut pent agai nst the side face of the flange 0
tlbrprec?qx@ga Blenphars 351are mpnotedoore thancap any 30 whdiethey are

e Pl A i extendi n ortions
St Mt Theftteld Sl S y deforme states,gsoploose screwing-in does not

occur.

[0099] The connect adapter 50, as illustrated in FIG. 14, include a joint
member 25 that has spigot portions 21 at both ends, and cap nuts 30 that are
rotatably and non-removably mounted on the joint member 25. For use, one
spigot portion 21 of the connect adapter 50 may be inserted into one open end
of a header body 11 and then one cap nut 30 may be screwed into the header
body 11, using operating parts 34. This allows two spiral grooves 33 of the
cap nut 30 to be threadedly engaged with two spiral ridges 13 of the header
body 11, and an approximately half rotation of the cap nut 30 positions the




10

15

20

25

30

37 of a pair of detent nenbers 35 of the cap nut 30

are | ocked by locking 5 protrusions 152 of the flange
15. [0100] Then, in a simlar 3gnner, the other spigot
portion 21 of the connect adapter 50 may be inserted
into one open end of the header body 11 of anot her

adj acent header 10, and the cap nut 30 may be screwed
into the header body 11, using operating parts 34. 10
[Fachigce P the nut body 3d of the sap port t30dvoth Livcaniforentialy and

i Nt.0-100 d of the h dy.11 of d
OHRURIR REEReRE hefing the subcacont Tt oot Hisoheadsy body
oh PR IR e £ PR B R g porions
tBtiyf 4 paireofiip tentpmeatbrs B5iofthe aa# M@ 30 arellb &b e ockthg

a

the header 10. This accordingly | ows connections of
tRretrusions e obhe Bange1 19f faci ng headers 10 . [0102]

Y 1 B o e R e
SIS0 ey DO iudepfo Lt BEL BeR Rhil o7 e Adaltr bodiP11 of
ranoéhenadjacentaheatiorad), iaad the capanaBEeLgH @rH¥ed Shidthe

lL,ocked b%vthe |.ocki ng protrusions 152 20 fornmed on the
f}}eghﬁébﬂl di, vHBgwPsERAnSPaYtsBd. This prevents the cap

Mo B 0t 28 et B B e SR o 22 of e
hehdbeHodndllopasfaddr d0Cah@ tR b@ nlf '396113%5%5)10&&@1: spigot

caused by internal water pressures or
popkiem i2dns sorevehoupded tharstd, Whidh insmtovag wateit @it-off properties

Sl e spomancoet @z'a{ﬁq%g%gag;ﬁa@%g cradegeby peosl water
plediiied LoPhe ReddiPIE CRBBLLG ST Mt Ghertibs Pt the

hbadesbodiet 1301 #9HE htB8Aefleny ees Wi thout  using any
allows the cap nut 30 to abut against the flange

I
i(gloQi?r] meoh@?dbe:] capunt 80 thaﬂghhtmmnbiﬁtlmxﬂkl)aigié IL’E og the
' 3 t t ent 30 35 t
BOABHERNE L Reeisits Roefhscremaniin, shd remgending mostions 37 of
.  OLLA | ! . .
B, e A0 R B COBIRG AT rAFLSh Rffoen

firsctionns lafseh Rerewing i Feinp6dkcdsy the B@Ein_fggﬁotrusions 152
ridg

| ocki ng protrusions 152. Al so, the spiral es 13
inmadyen she flange159fébe header body 11. This prevents the cap nut 30

from rotating relative to the header body 11 and thereby prevents the cap nut

30 from being rotated and loosened due to axial release forces caused by
internal water pressures or due to vibrations or shocks caused by pulsating
water pressure, thus reliably preventing releases of spigot portions 21 and
occurrence of water leakage.

[0103] In addition, a simple operation such as inserting a spigot portion 21
mnto a header body 11 and rotating the cap nut 30 about 180 degrees without
using any tool allows the cap nut 30 to abut against the flange 15 of the
header body 11 and allows the extending portions 37 of the detent members
35 to be locked by the locking protrusions 152 of the flange 15. This
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are not broken due to excessive screwing-in of the cap
nut 30, and the locking 5 of the extending portions 37
by the | ocking protrusions 1533can be confirned
visually. The | ocking of the extending portions 37 by
the | ocking protrusions 152 can also be confirnmed by
the sound of nounting such as sharp clicks as the

ers 35 are nmounted on the cap nut 30 when

RS A S : the
tFoRFICETE Yr?lg%lﬂlrﬁ@é Opnamtms:pp%@mm wvahm%t glwingr amy
- r.
R firafifn 18 1€ rIRk Sl gt dbe F Be Srtanding RGPS Sand the

Vaekigyprofrueidier 154, 0 rﬂ%o,"’ﬂhtefb?ﬁ:aﬁ 2‘?%%% f1i3gg[}c{ @ﬁﬁsﬂ-‘ﬁ grooves 33

spirit, gist or main feature

raxgswt broken diete edexssivielsetewinponi oftihk $apfutt30, anld the locking
ir‘i’gt ﬁnt s,and purpgoses__nerely illustrative and shoul d
thgg Pg pertiens 37 thhﬁéoclqh@pmnaons 16Beande confirmed

VRSN  ERCBEBR. of b BRFRISE pRltions” by thRdscking brotrusions
I52Cdaln £186 beRonfihkl Wﬁ%ﬂuﬂhl(}fﬁ&%‘ﬁy‘% 0S.120 é(j) fharp clicks as

nodi fications of the Clains wth cope

sheideterdrogmbelrs SGiaranmurted opuheicay mit 30whpheheyhre

inventiagn. [01051 Note that this application clains

5?‘?"38F?‘i E‘OPF E}Fﬁué eﬂ &ﬁ&%é@@dﬂ%tﬁé&ﬁs so Japspspravaagiioriloes not
ar2007-327588 filed on Decenmber 19, 2007 in Japan.

Its entire contents are incorporated in this

{pr04]c Theqsrebont @ivenE6E May Pe d8Pidmh Obedtiie v%?%tgf &t other

contents of the docunents cited in the speci tion
forans watdhoys depetting fromh ke spiplt] gist oo mdiy fesfiase thereo84 For

ALMS [1],, A [ f bul
EREa et ihraOsr Caerioed emAsLieB v te BRIt gndpurposes
f theti i
%L@%‘%ﬁﬁ%ﬁ?ﬁpﬁﬁ% g'f’gd%'ﬁg{rggﬁf%ﬁ’dlgﬁﬁéé:hr te Qcope of the

bresent gnyertion iy iadidaeéd by thE CREmAMNAR 8% Yy Wi restricted
outer peripheral surface; a joint nmenber havi gg at one
By ghe teyh of she specifioatiomat Firthienmere, afll variativws ahé

Jkar. connection menher and at the other end a | |
%%%?gﬁ‘f%tﬂﬂsi ‘ﬂﬁﬁe ﬁgﬁlmso% ¢ &cope ok earElenaydall within the
FARABRIdMEe p‘:@@énéfiﬂ%ﬂt@o L cap nut that is
non-renovabl'y and rotatably nounted on the joint
[0105] Note that this application claims priority rights from Japanese Patent
Application No. 2007-327588 filed on December 19, 2007 in Japan. Its entire
contents are incorporated in this application by reference. In addition, the
entire contents of the documents cited in the specification are Incorporated in

this application by reference.
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menber, a spiral groove being fornmed in its inner

peri pheral surface, the spiral groove correspondi ng
to the spiral ridge of the tulddl ar connection nmenber,
and the cap nut being provided with a detent nenber,

t he detent nmenber having a novable portion that is
integrally 15 coupled at one end to the cap nut and an
extending portion that extends_in an axial direction
fromthe novabl e portion be?%ﬁ@NEh end face of the cap

4y, ort of the.joi nt .menbe

iqs]i ns\g?tS 6@#&%@%’ ﬁ@dtg?%u 88’9’? ld?e?i’ﬁgjrbegrﬁ?‘{%@)mt
aagmibet, dompi@g"lﬁg\ed into the tubul ar connection nenber

so as to brlng the extending portion of the detent

rrenber a bulax mneohhndnémbtahmddmif agymrhetit u@sxﬁra:ﬁt having a
H??ti %e r(g){ &]é u ar. connection  nenber. [2
(I algllﬁ ajogkipg|paptrasiovckeing form en one end of
‘iﬂsdoﬁeb?bﬂ he C%orrprl sing: 25 a tubul ar

connection ne e of a synthetic resin and having

a  spi raqutuﬂ@ﬁb@ﬁ Hadirdd M@ dhd B Pl %@ﬁbﬂ Fhi L6556  able

portlon being forned on one end of 1ts outer
L gongection menber andibéthdetliorendt a piiR-etinging
is insertable  into_the tubul ar

g’%ﬁﬁ%%f: %#S:fgﬁﬂt% g}?d toq conpeckgapirerand, pi pe- mount i ng

30 t

and 35 20 hltthat & GORBERLIRLE A BB PAHE o Plel g doine
nuumbex acspmdmmmmemgmed 1 RB AR 22 anhﬂace the
forgfd inits inner peripheral surface, e

grooye cegepeitdinetto the epizpl ridige of dlyettdfulhh eonnectlon
menber t he cap nut being

prow 8”% F%Ctﬁ]l’%g‘ﬂ:&ﬁfn%?ﬂyé&gf@mi% dg nérmelﬁbﬁ%er
havi ngtid AP LR bk Mok bl HoFANA ﬁéxbw

at one end to the cap nut an e

¢dvrtled at endenidrto ahe capinailt adidffﬁﬁb}kﬂéﬁdiﬂg)ﬁbzttﬂﬁl ﬁH%l\f:%Qﬂt@nds inan
ortion bey nd an end face of the cap nut and has an
%H@L ﬁ"ﬁ 108 Olnhéhe @V@hm%mnebemnﬂm end) &giertd the cap nut,

recess, on_. e of the _ tulul ar

connec goﬁeqﬁ%h%gplg g m%‘? 8? & Jointsmeriher 35 nsegtedsimto the
tubRlhPESYinsFBBR Shedn f

connecti on msn‘oe? gﬁf ethggpbnq}u 1|é g&gcﬁeg\ﬁé&i@ E“’?‘HBI
qompeltion member so as to brmg the extending portion of the detent member

to be locked by the locking protrusion of the flange of the tubular connection

member.

(2] A connection structure of a tubular connection member and a joint
member comprising:

a tubular connection member made of a synthetic resin and having a
spiral ridge and a flange with an engaging recessed portion being formed on
one end of its outer peripheral surface;

a joint member having at one end a spigot portion that is insertable
into the tubular connection member and at the other end a pipe-mounting

portion that is connectable to a connecting pipe; and
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connection nenber so as to bring the engaging |ug of
the detent nenber to be engaged in the engaging
recessed portion of the flangegsf the tubul ar
connection nmenber. 15 [3] The connection structure of
a tubul ar connection nmenber and a joint nenber
according to claiml or 2, wherein the spiral ridge of
t he tubul ar cgggeption menber includes two spira

ri dges 2% AUt thatasprasremewhly aadgowgbbemouam?ﬂ bh¢he joint
' he cap.nut .i.ncludes two, spira

oPcbior® B8 Binabh GelibFERerdPal mage Reciphees! syjoe, the

Tdpdrad ' on .

rbar ang SR AU spfrdl it ot AR gmestion

vinerdien, arntetheagammnt beingqrevidedngitRar dstent member,

ci rcunfer ially forned on its outer peripheral

surf acd 8%?3 tampmber baxings moywablenerston thatss integraiy
daubi) ct i.on nber and a..j oi nt  mepber )

g%gg% di ng It?e(r)e c‘?ﬁ?@ﬂl&a rngfaﬂﬁ BP&eRHagmoztgR tggt e¥ends in an

tecxtiall direct @6 {2 mBPABIR Hobasn LB,
el liptical shape and has e’ﬂ her%g%&mé%g)é%gl ngg‘l?étc‘:%hsescead) nut

gak hasman engaginglilg ghat istengaigoabledn the engaphiy fdc88ked portion
to jor axis direction of the flange.

rggltﬁ‘% E‘ﬁ%g prernectiengpemper,a t ubul 3r
Crat m Y iRRe P Al b o e FRAY Flera i fsrnpitaed into the

thebelar conrediion inentherBid fHeCeapAREE s@fev?éd.qlﬁg%Fg]Qu%fgg

one end integrally coupled 5°to the cap nut.

WWSQ’[ 0 ﬁg asdo @mdt_;hekmt@gimg)hrge@ﬁ ﬂl?r%elt?_mn%@?ber to
oin nenper. accor ai O any_one O |
S CaBaktl Pt ke s ctpsedmtion of thoriansrofitbe énbhlar

doiR2BhH Rebe; hat forns a header of a synthetic resin
or a- 10 branch connection portion that protrudes from

a header body.

[3] The connection structure of a tubular connection member and a joint
member according to claim 1 or 2, wherein the spiral ridge of the tubulai'
connection member includes two spiral ridges extending approximately 360
degrees, and the spiral groove of the cap nut includes two spiral grooves

extending approximately 360 degrees.

[4] The connection structure of a tubular connection member and a joint
member according to claim 1 or 2, wherein the cap nut has operating parts

circumferentially formed on its outer peripheral surface at intervals.

[5] The connection structure of a tubular connection member and a joint
member according to claim 1 or 2, wherein the flange of the tubular
connection member has an approximately elliptical shape and has either an
engaging recessed portion or a locking protrusion formed in positions relative

to a major axis direction of the flange.
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[6] The connection structure of a tubular connection member and a joint
member according to claim 1 or 2, wherein the movable portion of the detent
member is either arc-shaped or arm-shaped with one end integrally coupled

to the cap nut.

[7] The connection structure of a tubular connection member and a joint
member according to any one of claims 1 to 6, wherein the tubular connection
member is either a header body that forms a header of a synthetic resin or a

branch connection portion that protrudes from a header body.




