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“COUPLER FOR CONNECTI NG TUBULAR MEMBER W THOUT

DUE TO™CONCENTRATI ON OF STRESS Fl ELD OF THE | '&E diEe

relates to a coupler and, nore particuarly, o a coupler for C nnect?%
addi tional equi pment to a tubular nmenber such ﬁsDescripﬂpm pd@é&(ﬂ >1d ﬁﬁe@?".‘?l‘lﬁ
RELATED ART The tubul ar nenbers are assenbl ed (g,g.m ch, ﬁgedggr gpgdé
couplers, and forma conduit systemfor flui dFF r 1[qon&o so;"'jj
del i vers high-pressure gas to the fluid condu @r? 9 paged -
condui t system pr opagat es the hi gh-pressure g A@tr@tdespamdu@nto mad
additional_ e ment such as pressure ga ' ‘

u
fluid con8@Y b BtEOR @@B’Nﬂ@'ﬁnﬁﬁ %BMH%&?EM&E&WHHQU@O requires a

coupler for installation. Another additional equipnent is a | eakage testing

system aDERORMATHONGEMUBULAR MEMBER PUE 70 CONCENTRICTIONt i ng system
Is illustrated in figure 1. The prior art coupler conprises a tubul ar

nmenber 1, ggPRE]k Sl eeve mem ber 2, an inner sleeve member 3, lock balls
4 and a stop ring 5. The tubular member-1 has a step 1a, and the step |a
di vides the tubul ar nenber ni.o n rtion I b and a thick portion 1c.
A pipe 6 of a fluid conduit ' rough the hol |l ow space of
the thin portion Ib into the hollow space of the thick portion lc. As a
result, a pdhksinviatios rélatesetd abetupdernand) emove perticuiarhyde acfouplsr for pe 6 and.
the inner surface of the thick portion lc. A step le is formed in the
thin porticgfAnddlingediliifofall &quipthe St 18 QVRibkfar SenfbEtSut R aParpapé.el to
- DESCRIPTION OF THE RELLATED ART
The tubular members are assembled with each other by means of couplers,

and form a conduit syélcm for fluid. For example, a compressor delivers

high-pressure gas to the fluid conduit system, and the fluid conduit sysiem

propagates the high-pressure gas to a destination. An additional equipment

such as-a pressure gauge is usually attached to the fluid conduit system, and

such an additional equipment also requires a coupler for installation. Another

additional cquipment is a leakage Lesting system, and a typical example of the

coupler for the leakage testing system is illustraled in figure 1.

The prior'arl coupler comprises a tubular member 1, an outer sleeve mem-

ber 2, an inncr slecve member 3, lock balls 4 and a stop ring 5. The tubular

member 1 has a step 1a, and the step 1a divides the tubular member 1 inlo a

thin portion 1b and a thick portion lc. A pipe 6 of a fluid conduit system is

inserted through the hollow space of the thin portion 1b into the hollow space

ol the thick portion le. As a result, a pocket 1d is [ormed belween the outer

surface of the pipc 6 and the inner surface of the thick portion le. Astep 1c

- ' This Sheet Has Been RTllace-d




the step le. The stop ring S is inserted,into the circular groove 1f.

Pl aral through-holes 1g are further forned in the thin portion 1b, and are
spaced from one another along the circunference of the thin portion Ib. The
outer surface of the pipe 6 is exposed to the through-holes 1g. The | ock
balls 4 are provided in the through-holes 1g, respectively, and are held in
cont act -wi tis forreedin ehe thin pacidonfibs ard picpreuldr gleyedftextends deparatisiiber 2 has
a circular bottomportion 2a and an outer wall portion 2b projecting from

the peri phefh¢ soép té1e Thielstap fitig!F1st iaseded inl® theldircufart groov@If. hPiwgal s f or med
in the circular bottom portion 2a, and the thin portion |b is inserted into

t he t hrough; { | bj . Sk ee fromthe
novenent |nt’{}§¢‘e&r—|h§%$v@r§%# ft&g:{ |%(}Jr]11li)é&aﬁ'dﬁ.‘¥g E%ﬂ%?é?ﬁgﬁ'eée/n\e?emne éerdZZ is fixed
between the_step le and the stop. ri nq, 5.‘Th? outer wal | or_tlilon 2b is

| arger in dffameers anaiher aleagithe ginsyriershee pt thedhingpqstiopdo- Jkhe QWEE pl ace
bet ween the outer surface of the thin portion |b and the inner sur- face of
t he outer wairfaqearfitherpigb6 idlkerposedeto the ¢lroaghshoiesrlg3 Tiwslogk dalp 4paret i on 3a,
and the step portion 3a divides the inner sleeve nenber 3 into a thick

portion 3b gpflided i theRAFJUghthIes IED?es?BéI%lﬁCHnHia‘?é\hsm inSconficehigr into the
pi pe 6, and the thin portion 3c projects fromthe end surfaca 6a of the

pi pe 6. The,thi rt.i on [ readed. The prior art coupler further :
conpri ses atl{ea?)"gflgg” ‘1‘%%?@'?‘&9"@8%?'7, a pis- ton nenber 8. an adapter 9, a’
sheet packing 10, O seal rings 11/12/13, a&d é sopri nﬂ,14 The tapered sl eeve
menber 7 has A heQueesicsys member2 haga sicwar ottom poftion,2aand aROYJIEE 7p. The

tapered sl eeve nenber 7 is inserted into the pocket
wall portion 2b projecting from the periphery of the circular bottom portion

2a. A through-holc is formed in the circglar bottom portion 2a, and the thin
portion 1b is inserted into the through-hole. The step 1e prohibits the outer
sleceve member 2 fro.m the movement in the rightward direction, and the outer
slccve member 2 is fixed betwecen the step 1e and the siop ring 5. The outer
wall portion 2b is larger in diameter than the thin portion 1b, and a pocket 2¢
lakes place between the outer surface of the thin portion 1b and the inner sur-
face of the outer wall portion 2b. .

The inncr sleeve member 3 has a step portion 3a, and the step portion 32
divides the inner sleeve member 3 into a thick portion 3b and a thin portion
3c. The thick portion 3b is inserlcd into the pipe 6, and the thin portion 3¢
projects [rom the end surface 6a of the pipe 6. The thin portion 3¢ is threaded.

The prior art coupler {urther compriscs a tapered slecve member 7, 2 pis-
ton member 8, an adapter 9, a sheet packing 10, O seal rings 11/12/13 and a

spring 14. The tapered slceve member 7 has a tapered surface 7a and an outcr

This Sheet Has Been Replaced

-
~




2c, and the lock balls 4 are held in contqft with the tapered surface 7a.

| f it he tapered sl eeve nenber 7 is noved al“ong the center axis CL of the
prior art coupler, the lock balls 4 change the contact points on the
tapered surface 7a, and the pressure against the pipe 6 is varied dependi ng
upon the rel ative position between the tapered surface 7a and the | ock

bal I's 4. Whenthr¢adedgurigee . Thectaperedradesvememben kst inaertédimo viedpodkiee
tapered surface 7a strongly presses the |lock balls 4 against the outer

surface of thze,pindahé locknbalisw apakeld ik RBnfact %45thQhe bAJer@PRurERR T0CH (hal | s 4
and t.he pipe 6. The large friction fixes the relative position between the

P 7 PR i R O 51 MBS °

~friction between.the |lock balls 4 and the pipe. 6, and the tubul ar nmenmber 1
becones rrovab‘l’(ﬂlpa\?roﬁb‘ f%’g b@@ﬁt“e"rhaaﬂf’éh‘tﬁ‘?mﬁep%mét%ﬁhﬁé%?d sunfaee Fh i nner

threaded surface 8a, and the inner threaded surface 8a is engaged with a
thread 3d of asdtherprassuoe againstibe pipet is eatieddependinghfpansthprrelatived bet ween
the end surface 6a of the pipe 6 and the piston 8. The O seal ring 11 is

inserted intopdsifoRbetwéenlifie taptded Sudacs e shd e IBEIObANL4 S WRed dhedRd the

piston 8 A circular groove 8b is forned in the piston 8, and gxtends al ong

L et o e Mesk b P il A5, 40 b B kg,
surface of the thic orti c. .The sheet packing 10 and the O seal ring
11 are pr esseﬂ"éﬁ‘éitlﬁg§°Qm@%&éagﬂﬂf‘a‘@é oyferisyeiage Bg“@ pinel 6 ped incspases of t he
tubul ar nenber 1, respectively, and the sheet packing 10 and the 4

the friction between the lock balls 4 and the pipe 6. The large friction fixes

‘the relative position betw.ecn the pipe 6 and the tubular member 1. On the

_other hand, when the tapered sleeve member 7 is leftwardly moved, the ta-

pered surface 7a decreases the friction between the lock balls 4 and tﬁc pipe 6,

and the tubular member 1 becomes movable along the center axis CL.

The piston member 8 has an inner threaded surface 8a, and the innef

threaded surface 8a is engaged with a thread 3d of the thin portion 3c. The

shect packing 10 is provided beiween the ¢nd surface 6a bf the pipe 6 and the

piston 8. The O scal ~riug 11 is inserted into the pocket 1d, and is crushed

between the step 1a and the piston 8. A circular groove 8b is formed in the

piston 8, and extcnds along lh§ circumf{erence of the piston 8. The O scal ring

12 is provided in the circular groove 8b, and is crushed between the piston 8

and the inncr surface of Lhe thick portion 1c. The shect packing 10 and the O

scal ring 11 arc pressed against the end surface of the pipe 6 and the step 1a

of the tubular member 1, respectively, and the sheet packing 10 and the
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crushed O seal rings 11/12 herneticallyqseal gas inside of the tubul ar
nmerfber . The pipe 6 is sandwi ched between the inner sleeve 3 and the
piston 8, and the right end portion of the piston 8 projects fromthe
tubul ar nenber 1. The adapter 9 has an inner threaded portion 9a, a

circul ar grgoue and.a t 9c. .The O seal ring 13 is accomodated in
the circul & “’3\9&%28@&‘“%%3@%%@#%%3gh-ifagm insiferf the Lybigar membent o t he
pocket 9c. The O seal ring 13 is crushed between the piston 8 and the

adapt er 9, lanfiheipips tis sandwichadketysen the innensleevodighd thepistan Siedndeen t he
right- end portion 8c and the adapter 9. The inner threaded portion 9a is

engaged wi tthe right end portidy 6RdRMiBONS Projetlts frond 1N thBWIaF itnidepave menber 7,
and the spring 14 is conpressed between the piston 8 and the adapter 9. The

Spring 14 PreReadigier 'k OR ifnddfkdRkd bBRiGH 95 s SR Khobe g%é*;aoi,,” the

I s pressed agal nst ‘the end surtace e pr'pe t he

piston 8c is stationary with, respect to the pipe, 6, and the adapter 9 and
t he taper e@°§ﬁ5@)’e %ﬁbe?“& "B‘rggigb"cﬁctcﬂ ated inthe girewlar groaysi Hhandne
spring 14 along the center axis CL. When the outer sleeve 2 is rightwardly
noved agai ke rightesthporiipn 8¢ is insertedviritatherpordket 94, The 0 seal wingelB is .
rightwardly, and changes the contact points between the tapered surface 7a

and the | ocjustelisetdecdtiRt pistn $ahd thedadh ﬁ:r@?laﬁé%ék 6104w ehe ed

surface 7a, and the pressure is renoved fromthe pipe 6. As a Tesult, the

P o AR Bl B AF R o BN T e

proj ection iggér t peeadggrp%lgggﬁ Bglise er?gGagiea \Si?he{}:etooutgrht?\rcadeg portion 7b of the
tapcred sleeve member 7, and the spring 14 is compressed between the piston
8 and the adapter 9. The spring 14 presses the piston 8 against the sheet
packing 6a, which in turn is pressed against the end surface 6a of the pipe 6.
For this reason, the piston'8c is stationary with respect to the pipe 6, and the
adapter 9 and the tapered sleeve member 7 engaged therewith are movable
against the spring 14 along the center axis CL. When the outer sleeve 2 is
rightwardly moved against the spring 14, the tubular member 1 is also moved
rightwardly, and changes the contact points between the tapered surface 7a
and. the Jock balls 4. The lock balls 4 are released from the tapered surface 7a,
and the pressure is removed {rom the pipe 6. As a -rcsult, the prior art coupler
is separated from the pipe 6.

The adapter 9 has a threaded projection 9d; and a through-hole 9¢ is

formed in the threaded projection 9d. The through-hole 9¢ is open to the
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pocket 9c, and guides the high-pressurqsgas to a gas | eakage testing system
(ndt shdéwn). The gas | eakage testing systemis assenbled with the prior art
coupler. An operator fixes the adapter 9, and pushes the outer sl eeve
rightwardly against the elastic force of the coil spring 14. Then, the
prior art coupler is shrunk against the elastic force of the coil spring

14, and t hpotketPchannd guidesithee hishepreesuregasta hgas teakageltesting Systea. The
operator inserts the pipe 6 into the tubular nenber 1, and the end surface
6a is broug&ﬁshaﬁa)contact wi th the .sheet packing 10. The lock balls 4 do
not inpede the insertion of the pipe 6, be- cause the |lock balls 4 are not

engaged with e t fa " -, eLat S e ter
sl eeve 2, an;%asggﬁéa%géggy%%l%ﬁ ligp%ﬁ@g%d ?'{11@ ‘gégé‘c%ér%ﬁg&z’ﬁy}f Hgﬁjt aper ed
sl eeve nmenber 7 rjghtwardly, and the tapered suy- face 7a _strongly presses
the | ock baPFRf itggtagﬂl’l‘éf 5@@5 PH%M*&E%%‘F’ t‘f’r&"?ﬂ‘ﬁ t%?’d&aszﬂg“ot her
hand, when the gas | eakage testing systemis detached fromthe pipe 6

t oget her withdelastic forcoof the caibspling 14aThepethatpriorrarytaupderdisyshpumhes t he
outer sleeve nenber 2, and the tubular nmenber 1 rightwardly slides to-

get her. Thaééﬂwherelmﬁ%icénpuﬁf&sl $pting Pflandahé fock ball3dh dreareleaped ed

sl eeve nenb 7 and the lock balls 4 change the relative position. The

tapered sur.- face, 7a religves, t I l, t | rce _
conponent , [%%%@Pﬂﬁd %Efaﬁf%ﬁet@bﬁgﬁé}gﬁgdﬁfé t{s‘{ ﬁ@gsé]g‘rtla t?ﬂéemgiu%% 6. Thus,
the operator detaches the prior art coupler fromthe pipe 6. As wll be
under st ood mermkerch andithe cad sprfgcefa &%h@é‘gﬁh@‘%&%m%‘a‘ﬁgbéh% et ng systemto
and detaches it fromthe pipe by using the prior art coupler. How

packing 10. The lock balls 4 do not impede the insertion of the pipe 6, be-

cause the lock balls 4 arc not engaged with the tapered surface 7a. The op-
erator releases the,outer sleeve 2, and tﬁe compressed spring 14 moves the
adapter 9 and the tapered sleeve mehber 7 rightwardly, and the tapcred sur- |
face 7a strongly presses the lock balls 4 against the outer surface of the pipe 6.

On the other hand, when the gas leakage testing system is detached from
the pipc 6 together with the prior art coupler, an o'pcrator rightwardly pushes
the outer sleeve member 2, and the tubular member 1 rightwardly slides to-
gether. The tubular member 1 pushes the lock balls 4, and the tapered sleeve
member 7 and the lock balls 4 change the relative position. The tapered sur-
face 7a rclicves the lock balls 4 from the radial force component, and the tu-
bular mecmber 1 smoothly slides on the pipe 6. Thus, the operator detaches
the prior art coupler from the pipe 6.

As will be understood, the aperator casily attaches the gas leakage testing

system to and detaches it from the pipe by usiﬁg the prior arl coupler. How-
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6 ever, the prior art coupler encounters a problemin that the |ock balls 4
dam ‘agé the pipe 6. This is because of &he fact that the lock balls 4 are
pressed through the point contact. The tapered surface 7a generates the
radi al force conmponent perpendicular to the center axis CL, and the radial
force conpo- nent is concentrated at the pint contact. As a result, the

l'ock ball's dvegxetel prédrarl c8UBleY chéd\ARerds Y SrBbRM iGaf Y jdek bk A dapk O the
outer ‘surface of the pipe 6, and the extrenely large force plastically

deforns the,pj f . ' hJH e f ' ressure
fluid, the ﬁ’?égﬁ'?a’?@% gmtmg |‘{1#’§#a§3§§29‘% pact g%’é%’ieefr&g e ggat'?ﬁ’ég%sggr dl y
noved, and the tapered surface 7a further in- creases the radjal force
conponent . tERuEgH iatconiarta) Theotaperchsacefa seakmatesthe rp&a&?qrge

deformati on serious. SUMVARY OF THE INVENTION It is therefore an inportant
obj ect of tbempomantperpendiaulaoto the qenteriatés GLrandoiheradishfaree doamponot
seriously damage a tubul ar menber coupled thereto. To acconplish the

obj ect, theﬂ@:&e@%ﬂ cdriiRed ExP{th){)iHP@&ﬁﬁctt OAA FERNAtIREIoER BalTEANSerStieh as a
pi pe through a surface contact between a clanper and the second nenber. In

coupl er 1 or emRMERFER BEE e HEMBLBORE! 19 BRI Rerbe St g BBiS o0 &
conprises a stationary nenber_ connected to the first nenher and. having an
i nner  spaceaeskthenentramelyrlprgs fogee plastieudeformpe thepipe fe 168ke flHeRA a2 -
novabl e menber provi ded between the stationary nenber and the second nenber
proj ecti ng Huhsystem propagmegs digh pressure fhuid, the Higte peessuredhsd\cansesitbe and
adapier 9 to be rightwardly moved, and the tapered surface 7a further in-
cr;ases the radial force component. The increased radial force component
makes the plastic deformation scrious.
SUMMARY OF THE INVENTION
It is thercforc an important object of the present invention to provide a
coupler, which does not seriously damage a tubular member coupled thereto,
To accomplish the object, the present invention proposes to grasp a second
mecmber such as a pipe through a surface contact betwceh a clamper and the
sccond member.
In accordance with one aspect of the present invention, there is-provided a
coupler for connecting a first member to a second membcr, and the coupler
compriscs a stali;xnary‘mcmbcr connected 10 the first member and having an
inncr space extending a first dircction and open at one end thereo!, a movable

member provided between the stationary member and the second member

projectling from the opening at the onc end of the stationary member and
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7 novable in the inner space in the firkt direction and vice versa, an
el asti c-nenber accommobdated in the inner space between the stationary
menber and t he novabl e nmenber and urgi ng the novabl e nenber in the first
direction, a clanper provided between the second nenber and the novabl e

Tenber S Upio. Ol Gt =D SpHBY G AVEITEREC A JPYRP\Erdaf RN i recti on

perpen- dicular to diréction an versa a a converter .

rovi ded bet ween t he novabl.e nber and the cl anper and converting, a notion
of the movESPeRarAPmpateddnihs éaneyspacs beiCan e 120ORAY SRCLAML | on of

the clanper in the second direction and vice versa so as to bring the
cl anper i nthe moyable memabnaraand wiging theomewahie chembrepdn thehficst giirectiennat i on of
the clanper in the second di- rection and rel ease the clanper fromthe

surface coblagfier prdvidéd Betseantie SREEIRT mebepaid tHemoPible medbdrsug-l anper in
the opposite direction to the second direction. BRI EF DESCRI PTI OF THE

DRAW NGS T LK € f 0 I J d: e clearly
under st ood PR B S oo BB RYAREEARE pitvabliin CHBORE alfst o BefiRhS, 1T e
acconpanying drawings in _which: Fig. 1 is a_ partially cross sectional front
vi ew showi disulardoghe S‘FStdl}‘E“é@Gpﬂ"é‘r"‘FﬁP"%%r?ﬁé@t?%°{‘ﬁ'éP‘I°é'&£°é’g@‘f"§§?i ng
systemto the fluid conduit system Fig. 2 is a partially cross sectional
front vi ewtlsthmoiahje anemberl ard theadanpemandcarvertinga ewtionnfdhe imovable g. 3 i s
a side view showi ng the coupler;
member in the first direction and vice versa to a motion of the clamper in the
second direction and vice versa so as to bring the clamper into surface contact
with the second rmember through the motion of the clamper in the second di-
rection and release the clamper from the surface contact with the second
member through the motion of the clamper in the opposite direction to the
second direction.
BRIEF DESCRIPTION OF THE DRAWINGS
The features and advantages of the coupler will be morce clearly understood
from the following description taken ia conjunction with the accompanying
drawings in which:
Fig. 1 is a partially cross sectional {ront view showing the prior art coupler
for connecling the leakage testing system to the fluid conduit system;
Fig. 2 is a partially cross sectional front vicw showing a coupler according

to the present invention;

Fig. 3 is a side view showing the coupler;
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8 Fig. 4 is a perspective view showing @ part of a split clanper X

I ncor porated in the coupler according to the present invention; Fig. 5is a
front view showing the part of the split clanper; Fig. 6 is a side view
showi ng the part of the split clanmper; Fig. 7 is a perspective view show ng
~a nodification of the part of the split clanper. DESCRI PTION OF THE
PREFERRED ENVBUBI 4\ prespeetivegicvoshiowingespat afd splibélatiper dnaospogsed a .
coupl er 20 enbodying the present invention connects a pipe of a gas |eakage
testing sy tra &hpla sxcpidigg ¥@2tHeoprdstft idveitidn;0f a gas conduit system The
coupler 20 has a center axis CL1, and the pipe 22 also has a center axis

G2 of the pitgE 25 Sty ShOwRR Meercor nd Bl SRBbef) " L 0% Cakage
testing syst 21.is connected to vacuu unp. and a high pressure helium
gas sour ce. ﬁiﬁ]g' é&ﬁﬁl“'@c ‘Q&Wég‘ﬁﬂ’r‘ﬁ"%@" Barl‘ﬁ_gb{)"egﬁglcéﬂﬁécfﬁrenber 23 and an
adapter 24. The tapered sl eeve nenber 23 is shaped in a generally
cylindrical dgigf7 jtaperspeciive view shnevingapmodifiatibaofahgpmenfithy spli- | i ke
configuration, The tapered sl eeve nenber 23 has an i.nner threaded portion

23a, and teRngstapter 24 has an outer threaded portion 24a. The inner

t hreaded portion 23a is engaged with the outer threaded portjon 24a, and

t he tapered sl eeve nm ] , s 4. £ an B AR b A8 Space SP nuch
wi der than the pipe .

Zpered surface
23b exposed t he i nngr space SP.
XP ls{-)efterr?ngI to texgureg 2 and f of the drawings, a coupler 20 embodying ihe

present invention connecls a pipe of a gas leakage testing system 21 to a pipe
22 forming a part of a gas conduit system, The coupler 20 has a center axis

*  CL1, and the pipe 22 also has a cerﬁer axis CL2. The center axis CL1 of the
coupler 20 is aligned with the centcr axis CL2 of the pipe 22. Though not
shown in the drawings, thc gas leakage testing sysiem 21 is connected to a
vacuum pump and a high pressure heliuvm gas source.

The coupler 20 comprises a tapered slceve membc.r 23 and an adapter 24.
The tapcred slecve member 23 is shaped in a gencrally cylindrical configura-
tion, and the adapter 24 has a generally cup-like configuration. The 1apered
sleeve member 23 has an inner threaded portion 23a, and the adapter 24 has
an ouler thrcaded portion 24a. The inncr threaded portion 23a is engaged
with the outer threaded porlion' 244, and the tapered sleeve member 23 and the
adapter 24 form an inaer space SP much wider than the pipe 22. The tapered

slecve member 23 has a tapered surlace 23b exposed (o the inner space SP.
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9 The, coupler 20 further conprises a pigton 25, a tubular pusher 26 and a
split clanper 27. The piston 25, the tubular pusher 26 and the split

cl anper 27 have respective center axes aligned with the center axes
CL1/CL2, and are accommopdated in the inner space SP. The coupler 20 further
conprises a C'Pb\‘lb sgqri ng 28, O seal rings 29/30/31/32, a ring-shaped packing
menber 33 andl HaSHeRIEr 30 furhengpmpriges & pistan 25, ajubulae pushdratGrant an t he

pi ston 25, and the ring-shaped packing nmem ber 33 is received in the inner

circul ar gsplivelamper &esEh&pistars25, the hesulhopushér 26 ahlehesplioladper and is
exposed to an end surface 25b. The coil spring 28 is inserted between the

bot t om sur Qqqﬁvz5e?§c1ﬁb%eh€e9%§§s gﬁgnfd‘e?g&hﬁe Pgﬂttepgie?su{?%ﬁﬁ%_a%tﬁgﬂgf t he

recess fornmed int adapt er war d ur ges € i 25 at

all tinmes. result. the ring-shaped packing nenmber 33 is usually
pressed agaa;é?\%'smgﬁa{éér?dmslﬁ}ﬁ’ﬁ'&'éS%Q‘é‘ gg'the pi pe 22 due to the elastic force
of the coil spring 28. However, if the piston 25 is rightwardly pushed, the
pi ston 25 ri ghte\geunler 20 ferther comprises acendl springi2® Q5ealings ought into
contact with the bottom surface 24b. A narrow i nner .circul ar groove and a

wi de i nner 28Y30/31/32, @ringvshapedipagkingQuémber 331 and Vakkeys 3355, Ahliggér groove
are further fornmed in the piston 25, and define a circular rgcess together

theo ear Hiehlst Hbaresdornbl iR pRion 281508 BE togl4pifed BrokilE B>
et vmen «ne¥Eag e BBHTR rbe e aey Bh5EE KBRS AR AT aniak Rl { v her
formed in the piston 25, and are exposed to the outer

in the piston 25, and is exposed Lo an end surface 25b. The coil spring 28 is

inserted between the bottom surface 25¢ of the recess 252 and the bottom sur-

face 24b of the recess formed in the adapicr 24, an.d leftwardly urges the pis-

ton 25 at all times. As a result, the ring-shaped packing member 33 is usually

pressed against an end surface 22a of the pipe 22 due to the elastic force of

the coil spring 28. Howevcr, if the piston 25 is rightwardly pushed, the piston

25 rightwardly slides, and thc end surface 25b is brought into contact with the

botiom surface 24b.

A narrow inner circular groove and a wide inner circular groove contigu-

ous o the narrow inner circular groove are further formed in lhé piston 25,

and define a circular recess together with the outer surface of the pipe 22.

The O seal ring 32, the washer 35, the O scal ring 31 and the washer 34 are

alternately inserted iﬁto the circular recess, and do not allow high-pressure

gas Lo pass through the gap betwecen the pipe 22 and the piston 25. Ouler cir-

cular grooves are further formed in the piston 25, and are exposcd to the outer

This Sheet Has Been Reilaced

-
~




10 surface of the piston 25. The O seal _rings 29/30 are inserted into the
out‘er’ circul ar grooves, and do not all 3 the hi gh-pressure gas to pass
t hrough the gap between the piston 25 and the adapter 24. In this way, the
hi gh pressure gas is hernetically sealed in the inner space SP, and is
never | eaked fromthe pipe 22 to the inner space occupied by the split

cl amper 27sw@ifisketdTant ptbAZSPUBKED 241 rinbe29B0idre fdsefiR8hnid7hk Dutéd dabl e on
the outer surface of the pipe 22 in the direction of the center axis CL2,

d h . : i | -~y :
combi nat | oo eeP grob 43S not Bd g efe b BB E wpt I AR e Houn 1
figures 4, 5 and 6. The half 27h has a bogs portion 27c, and the sectori al

ridge 27a BARIPEMNeSn Ahe piston 25 ahah the AdRPISE 240 (8 Hhis Waye theRigh Aressyre ndr i cal

recess 27d is formed in the half 27b, and two hal ves 27b forma generally
cyl i ndri cagasisdreemetritilby segled five therinmer spack 8 adé s nevey ledledsfrom-thel i ndri cal
recess is equal in radius of curvature to the outer surface of the pipe 22,

t he virtual; l; ' ; f k rees. For
h:p%% 154 ‘hﬁ éﬂﬁl e@e beBEpied By 1tﬂ€ glr)]lhtsclhﬁg& 3and UiO1balard

this reasoh, when t S 27b are pu the oOuter surface of the pipe
22, extrengl %n Lrow gaps take place between the hal ves 27b. One end
surface 27BY ’3& pendi cul ar to the center axis CL2, and t he' ot her end
surface 27f is oblique with respect to the center axis CL2._ The
per pendi cul arTheniplis glamper 27is slidabls om the quier surfacgiof the pipevdk ethess, and
the piston 25 leftwardly urges the split clanper 27 due to the elastic
force of t direciiod ofthei cemtétBaxid IOL2s phdthas beotprdal ridges 27al | Eathigimn t he outer
surface of the pipe 22 along the center axis CL2, and the ridge 27a is
brought i nsGaBE a6k halves 27b form in combination the split clamper 27, and one of

the two halves 27b is shown in figures 4, 5 and 6. The half 27b has a boss

portion 27c¢, and the sectorial ridge 27a radially projects from the boss portion

27c. A semi-cylindrical recess 27d is formed in the half 27b, and two halves

27b form a generally cylindrical space. Although the inner surface defining

the semi-cylindrical recess is equal in radius of curvature to the outer surface

of the pipe 22, the virtual sector along the inner surface is less than 180 de-

grees. For this reason, when the halves 27b are put on the outer surface of the

pipe 22, extremely narrow gaps take place between the halves 27b. One end

surface 27¢ is perpendicular to the center axis CL2, and the other end surface

27t is oblique with respect to the center axis CL2.

The perpendicular ¢nd surface 27¢ is held in contact with the washer 34,
and the piston 25 leftwardly urges the splil clamper 27 due to the elastic force

of the coil spring 28. The split clamper 27 is slidable on the outer surface of

the pipe 22 along the center axis CL2, and the ridge 27a is brought in contacl
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REPLACEMENT SHEET 11 with the taperedléurface 23b. The tapered surface 23b
exerts.a radial force component to the split clanmper 27, and the split
clanper 27 grasps the pipe 22. The tubular pusher 26 is also slidable on
the outer surface of the pipe 22, and has an oblique end surface 26a. The

obl i que ewgthatt iAnReedSdrthse D0 The tGp¢teaghrratd P38 BRerfdh 41 RPck Surface 27f

of the*split clanper 27. The tubul ar” pusher 26 is stepw se decreased in

di anet er R S d 2 akes . pl ace,on the

out er sur%ac@ &fntl ?e] ‘f%ﬁb‘bﬁ‘gg‘%}} EZTg'%H‘%]%z? fag?f"f% érgsposrt egﬂ\? F%

cont act Wthﬂ,%q) ﬁ] shaped EI‘OJ ectlon 23d of the ta- pered sieeve rrenber
23, and does!HotubRlargishae26 isalsqrs! ﬁslabke@n&mq%elb@lrﬁms!@é tbe pipet 2%

ri ng- shaped projection 23d. The adapter 24 further has a tapered projection

24f, and abdkhawareoblqud end saffacd26d.affhe ebtliguoead sudace226a issheldireaded. A
guide hole 24g is forned in the tapered projection 24f along the center

line CLI, c@rﬂdct'ﬁxtﬂ@ﬁé‘o&ﬁg ddénd d SikTice 6L (B gihexam g 291 THau8ER. ! eakage
testing system 21 is engag h the tapered proj€éction 24f, and the-high

ol o 24g. DSt 2638 PleSdt ?a\ﬁrfﬁsee?afeo#rﬁakE%Mgmeﬁaﬁgf STUguen the aude

stop ring_38. The tapered sleeve nenber 23 is partially cut’ away, and a
slit 23c Zéb pad Rée talwsmlecq op eheguier susface efithetubular. puthes 26; Thac

perpendicularly ex- tends with respect to the center axis CL2, and the pi ‘n .
bri dges t biep26btis BBought drto caynac With atheg-siwpediprajeotiod @3dofltheta- and an
operator grasps one end portion
pered sleeve member 23, and does not allow the tubular pusher 26 to be
moved over the ring-shaped projection 234,
The adapter 24 further has a tapered projection 24£, and the ouler surface
of the tapered projection 24f is threaded. A guide hole 24g is formed in the
tapered projection 24f along the center linc CL1, and is open to the inner
space SP. The pipe of the gas leakage testing system 21 is engaged with the
tapered projcction 24f, and the high pressure gas is applied to the gas leakage
testing system through the guide hole 24g.
The coupler 20 further comprises a manipulator 36, a pin 37 and a stop
ring 38. The tapercd slceve member 23 is partially cut away, and a slit 23c is
formed in the tapered sleeve member 23. The slit 23¢ perpendicularly ex-
tends with respect to the center axis CL2, and the pin bridges the slit 23c¢ (see
{igure 3). The manipulator 36 is bent, and an operator grasps one end portion

36u. A circular opening is formed in the other ead portion 36b. and the tubu-

lar pusher 26 is inscrted into the circular opening. The slop ring 38 is insert-
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36a. A circular opening is forned in the other end portion 36b, and the
tubu- l.ar pusher 26 is inserted into the circular opening. The stop ring 38
is insert- ed into a circular groove fornmed in the I eft end portion of

t he tubul ar pusher 26, and the stop ring 38 and the step 26¢ restrict the
not i on of th ot her end portion 36b of the mani pul ator 36. The ot her end

por ti on. 3669 1O GEGERF giooneFnempd in the lefingpd prrtign pthe ihulirspushen

ful culum Wen an operator pushes down the end portion 36a, the manipul ator
36 is rota2bdanskiberstop hiag@8narBirthierstep@6c restiiod he natiancof the, otherdendhe ot her
end portion 36b pushes the step 26c so that the tubular pusher 26 slides

ri ghtwar dl portion 3610 PileahakipithiorBeN T tRECnd fUrtib /136858 engdedaRiihpor tion
36a, the coil spring 28 urges the adapter 24 and the tapered sl eeve nenber

23 ot et "o i shiind BALSRSerit B8R AUNA WhEF of bRRIGTQuRENT° L he

contact point’ T hef ebetwe ASSuni ng now I'S” det ached
fromthe pi,pe 22, the coil _spring 28 leftwardly urges tHe I ston_ 25, and
“the pi stondgﬁ'“db%ﬁég PPH@’S%%M“‘EIWEP]“W 3%&@%‘6‘?9@‘“‘ éhgélﬁ 3fiml ridges
are pressed against the tapered surface 23b, and receive the reaction

f orce. The theaclockwisealitcctioncamd thecother aadipattiom3tbepushis theastep2622b, and t he
hal ves 27b are brought into contact with each other along the side edges.

The obl i quenstine fupulaGfusBef 26 $1i0ed Aighfwraly. 2Oh thé bihet Ren@bWhétheend surface
26a, and the halves 27b does not fafl into the inner space SP. Wen an

oper ator <SRBI SaISHE RS Pa ey Vit Tl o I RESAEREE O 53
pushes t heaxsx ltl'ilet tagl:r% s éev2e7m£rin 2; %rlg}t%hrih,eansdefteotgli)g'led g{u ce Zgggné |1 des
theridge 27a change the contact point therebelween.
Assuming now that the coupler 20 is detached from the pipe 22, the coil
spring 28 lcftwardly urges the piston 25, and the piston 25 pushes the split
clamper 27 leftwardly. The seclorial ridges are pressed against the tapered
surface 23b, and receive the reaction force. The radial reaction component
inwardly moves the halves 27b, and the halves 27b are brought into contact
with each other along the side edges. The oblique end surface 27f is held in
conlact with the oblique ¢nd surface 26a, and the halves 27b does not fall into
the inner space SP.
When an operawor assembles the coupler 20 with the pipe 22, the operator
rotates the manipulator 36 in the clockwise dircction, and the tubular pusher

26 pushes the split clamper 27 righiwardly. The sectorial ridges 27a slides

along the tapered surface 23b, and the halves 27b are radially spread. The
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along the tapered surface 23b, and thejhal ves 27b are radially spread. The
13 obl ir-que end surface 27f slides on the oblique end surface 26a, and the
obl i que end surface 26a supports the halves 27b. The split clanper 27 in

turn pushes the piston 25 against the elastic force of the coil spring 28,

ri ghtwardl y,. and the end rface 25b is brought intq contact with the
bot t om suPPhigde 38 SHffeaFﬁ@%zéhﬂf%?“ﬂlﬁ°W,°'\Q/§Hf§°f’ 26neanshthecqblique

continuously exerts the force on the manipul ator 36, the pusher 26, the"
split cl arepdrsupfaca@atshpppits thenh@8en2@.not noved any nore. The split
cl anper 32 maxim zes the generally cylindrical space, which is larger in

di amet er t hamhé bslitrélampes 2579n #6rd Poshie’s kb pRBIEINagalRA m@eraatiegoéceserts the
pi pe 22 into the tubular pusher 26, the split.-clam per 27 and the piston

25 wi t hout_gr, ' & f from t he,Jmani,pul 8, . Wien. t end surface
22a is br 8&'&ﬁ€9¥“{§ g"é‘g?tsag{gg\%‘”?hﬁ%h%‘fﬁ g-"g%gﬁéégz’gglis- bﬁ°ﬁ'§gh’g‘2§er 33, the
operator rel eases the mani pul ator 36. Then, the coil spring 28 leftwardly
urges t he Sontachwithithehaitamsufpse 34b o6 thradapdendde Then, even 3ibeope7

| eftwardly. The sectorial rjdges 27a slide one the tapered surface 23b, and

recei ve t feratondontinuusty ererts thepforedon thomanipulitapdé atic pushear@s, Ihd. Then,
the halves 27b are inwardly noved, and the inner surfaces of the halves 27b

grasp the Qi @anibli/ gy PihelgtoRl Rart ot HisvddadnySoré! IR i ehmper sur face

contact w e 'pi pe e radial reactiOon conponert is n

COnCeNt St Mied Y LAARES BAAATeR VBRI Brec GGl !
hal ves maklgg pti;;]eezz to be inserted therein. '
“The operator inserts the pipe 22 into the tubular pusher 26, the split clam-

per 27 and the piston 25 without removing the force from the manipulator 36.
When the end surface 22a is brought into contact with the ring-shaped pack-
ing member 33, the operator releases the manipulator 36. Then, the coil
spring 28 lefiwardly urges the piston 25, and. the piston 25 pushes the split
clamper 27 lcftwardly. The secloriél ridges 27a slide one the tapered surface
23b, and receive the radial reaction component from the tapered surface 23b.
Then, the halves 27b are inwardly moved, and the inncr surfaces of the halves
27b grasp the ouler surface of the pipe 22. The halves 27b are held in surface
contact with the pipe 22, and the radial reaction component is not concentrat-
ed on a cerlain narrow arca of the outer surfacée of the pipe 22. For this rea-

son, the pipe 22 is ncver damaged. Moreover, 2 pair of halves makes the

center axis of the pipe 22 aulomatically aligned with the center axis CL.2.

[
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center axis of the pipe 22-autonaticalg¥ aligned with the center axis CL2.
14*The coil spring 28 exerts constant astic force on the piston 25, and,
ac- cordingly, the split clanper 27 grasps the pipe 22 constantly. Even if
the high pressure gas rightwardly pushes the adapter 24, the adapter 24
pulls the ta- pered sleeve nenber 23, and the tapered sl eeve nenber 23

i ncreases t h€he goildpeingraSactdrsnconstamno rénstic daretomcthepisihe 2Sgatdyracal ri dges
27a. As a result, the split clanper 27 strongly grasps the pipe 22, and

does not GRFEIn@W, (hé epMit ﬂﬁnﬁe?@ﬂg@rsﬁ! th@?)gg;ﬁ BonsUsRHR Bled Wt‘ﬁ@_hiié}f e and

I ncreased, the grasping force nerely inc es the pressure alit

the pi pe B rE S HeBRERRRpushIS R ASRR 2hthe SRR PR AbIE BT BRI o

direction, and the tubul ar_pusher 26 radially spreads_ the hal ves 27b. As a
resul t, tREreF alepysmemhes23, gand dholapsred deevcmenben?3 inpreases the ra-he pi pe
22, and the operator snoothly separates the coupler 20 fromthe pipe 22. In

t hi s i nst adigkreattion tompbacniséxeeied oretheeseciddiabridged 27adApaaesizld, the a whol e
constitute a stationary nenber, and the piston 25 and the tubul ar pusher 26

o i1 OB R 29 SR SrIGRRS pifss Ml BSs RdDedpe Bubliahpuponst] Ut e
Pt oo at UPF Pam AV Ve B8 S APIBE SeTRe it FeReHae BAPIES B mITs held 1 n
surface contact with the pipe 22, and never danmages the pipe 22. Even
t hough t henpregaesphe pressargaditilecandadepiph 2 innevar dagwgedon conponent,
When an operator detaches the coupler 20 from the pipe 22, the operator
rota—tes the manipulator 36 in the clockwise direction, and the tubular pusher
26 radially spreads the halves 27b. As a result, the grasping force is removed
from the outer surface of the pipe 22, and the operator smoothly separates the
coupler 20 from the pipe 22.
In this instance, the tapcred slceve member 23 and the adapter 24 as 2
whole constitute a stationary member, and the piston 25 and the tubular
pusher 26 form in combination a movable member. The halves 27b asa
whole constitute a clamper. The coil spring 28 serves as an elastic member,
and the tapered surface 23b and the scciorial ridges 27a realize a converter.
As will be appreciated from the [oregoing description, the split clamper 27
is h.cld in surlace contact with the pipc 22, and never damages the pipe 22.
Even ihough the high pressure gas increases the radial rcaction component,
the radial reaction component is dispersed over the inner surfaces of the

halves 27b, and the split clamper 27 does not damage the pipe 22,
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the radial reaction conponent is dispersed over the inner surfaces of the
hal ves 27b, and the split clanper 27 do§ﬁ not danage the pipe 22. 15 In
t he enbodi nent descri bed herei nbefore, e split clanper 27 is inple-
mented by the halves 27b arranged in symetry with respect to the center
axis CL2, and the halves 27b automatically align the pipe 22 wth the
coupl er 20. Moreover, the manipulator 36 allows the operator to change the
rel ative posi it orabodiemeti iestrbed bercinbdfaree1izdpliacthmpre 2Jeistionplal ri dges
27a by using only one hand, and the operator easily attaches the coupler to

and_det achegehicdtiyotolitval PP dRandbd fiobdhmeupavil fidbadt (STROGETBNL of the

present invention has been shown ahd descri bed, | be apparent to

t hose skill [ at ri h apnd LWEi catj,an be nade
w thout dephtiGig: AR IRt RANE AR BT Ea IR STBF acohlt |2 or
exanmpl e, the coupler according to the present invention na{ connect an

equi prent t 80-aMArgevaroths mgnipulator 3§rallows the operaterpchangtithe tedMiMe t sys-
tem The coupler nay be connected to a rod. The split clanper may be forned

by nore thapogition betesen thefiapéred supface @3bfaad vhé bextarfdliridges 2Tady, usimeh pi ece
covers |l ess than 120 degrees of the outer surface of the pipe 22. Only one

hal 275 BYu5edhutd, WRE i BPSlorhsiFANabl e LhuAbiaEY daena 6] oLt er

cross sect e end a nmay roug I'mto contagt wth the
upper end 23f of theeﬁapered sl eeve nmenber 23 before the contact between

the end sur FSBLthSHIP

Although a particular embodiment of the present invention has been shown
and described, it will be apparent to those skilled in the art that various
changes and modifications may be made without departing from the spirit and
scope of the present invention. !

For example, the coupler according to the present invention may connect
an equipment to 2 pipc forming a part of a high-pressure liquid conduit sys-
tem. The coupler may be connected to arod.

The split clamper may be formed by more than two picces. If three pieces
form the split clamper, cach piece covers less than 120 degrecs of the outer
surfacc ol the pipe 22. Ouly one hal{ 27b may serve as the clamper 27, and
the half 27b may have a c-letter cross section.

The end portion 362 may be brought inio contact with the upper end 23f of
the tapered slecve member 23 before the contact between the end surlace 25b
and-the bottom surlace 24b.

The clamper may be formed of resilient maierial.

This Sheet Has Been Reilaced

: (T




and the bottom surface 24b. The cl anper- may be fornmed of resilient :
materi‘al ¥ 16 The ridge and the tapereg.surface may be replaced. Nanely,
the ridge is fornmed in the sleeve nenber %3, and the split clanper 23
provi des a tapered surface. The half 27a/27b may be nodified as shown in
figure 7. The nodification also has a boss portion and a ridge 51b, and a
slit 51c is fornmed in the ridge 51b. Wien the ridge 51b slides on the
tapered surfacthe tidge 2ndith®igpurkd sudathmapdcweplapdd.t dapelylahoridgd,isand t he
entire inner surface 51d is held in contact with the outer surface of the
pi pe. The t 3 @ho i £ 1; R hfes! safege, the
cap serves géﬂgg%é]g{ceﬂ%vﬂyﬁﬁf r12§l' ?‘5&1%%&‘6%51 elr%rain%pic‘r?lg&tsad;%? g!g!asl eeve
may not be tubul ar. The pusher is expected to nove the split clanper 27
al ong the ceéff@f®axis CL2, and the taperéd sleeve is to generate a radi al
reaction conponent. - 17 CLAI MS 1. A coupler for connectlégéd% first

menber (21) t oThe ba¥va/2Enmay Yeompdifies s shopyyin figure 7. The modi n
also has a boss portion and a ridge 51b, and a slit 51c is formed in the ridge
5.1b. When the ridge 51b slides on the tapercd surface, the slit 51c allows the
halves 51 to be deformed, and the entire inner surface 51d is held in contact
with the outer surface of the pipe.

_ The through-hole 9¢ may be closed with a cap. In this instance, the cap
serves as a first-member.
Finally, the pusher and the tapcred slceve may not be tubular. The pusher

is expected to move the split clamper 27 along the center axis CL2, and the

tapered sleeve is to generate a radial reaction component.
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a stationary nenb %23/ 24_)“connéz:t ed to ppid first menber (21), and having

an 1 nner’ spachlm ulﬂlmmwﬂl,aflrst direction and open at one end
thereof; a nové Y HA26) provided between said stationary nenber
(23/24) and said second" mehber (22) projecting fromthe opening at said one

end of said stationary nenber, and QuwAlIM S n said i nner space (SP) in said
first direction and vice versa; an elastic nenber (28) acconmodated in said

i nner spacel ( KReobplengencemcdtingad ity Memy® o2 b ingy Novabl e
menb (25/26), andpur gi ng sai dl rmva{bl e rrerrbg?ﬂ( 25/ gSJGC)%ﬂi r@?ﬂ??’st

di rection; lﬁﬁ gr (27) provided between said second nmenber (22) and said
novabl e nmenber l?%&"26), supported by said novabl e nenber (25/26), and
movabl e in a second, direction perpendicular to said first direction and
vice versa; and3&taionsey memb.oJBALA) coppesitditsaid firstemembtu(2vand e nenber
(25/26) and said clanper (27), and converting a notion of said novable
menber in skeiving anShnatispace (SP) exténdingea fist drettforpandopérrm ofe &’ d cl anper
in said second direction and vice versa. characterized in that sai d
clamper (27hefsdE; @ contact surface brought into surface contact with an
outer surface of said second nmenber (22) through said notion,of said

P 2o W M A e P Aoy P8R s o
di- (23/24) and said second member (22) projecting from the opening at said one .
end of said stationary member, and movable in said inner space (SP) in said
first direction and vice versa;
. an elastic member (28) accommodated in said inner space (SP) belwcen
said stationary member (23/24) and said movable memb - (25/26), and urging
said movable member (25/26) in said first direction;
a clamper (27) provided between said second member (22) and said
movable member (25/26), supported by said movable member (25/26), and
movable in a second dircction perpendicular to said first dircction and vice
versa; and
a converter (23b/27a) provided bewween said movable member (25/26)
and said clamper (27), and converting & motion ol said movable member in
said first direction and vice versa 10 a mation ol suid clamper in said second

dircction and vice versa,

characterized in that
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rectign to said second direction. 2. The coupler as set forth in claiml1,
i n Which saum mll l ﬂ" " IEdes a tapered surface (23b) formed in said
stationary rs obliquely Bktending with respect to said

first direction, and a ridge (27a) formed in said clanper (27) and is
slidabl e-on said tapered surface so as to convert said notion of said
movabl e menber é25/ 6) in said first direction and vice versa to said
motion of. sai d EHEFPERPEER7)ihas sgantadisurkype boought imosuriace vontachwitha. 3.
The coupler as set forth in claim2, in which said ridge (27a) outwardly

proj ects frornsalet seofateot said §aoad Membbe(220uimoash asidshbtibémbl baidn cl ai m 3,
I n which said clanper has plural clanping su - menber s (27b) arranged around

sai d outer sudlfnfse? iRfsaPédond Gireetidn %ﬁ%k;.&@@h::@ﬁ?d%}f&&édﬁ@& WhRMPi ng

sub- menbers have respective contact subsurtfaces pressed agal nst said outer

surface and -ridges out - r.dl oj ecti fromsaid contact, .
sub-surfaces?%é%ﬁ%’g(fm%q Tl ?OL‘Q%S“E‘E)H*:WW %%@Fwﬂmﬂfl’ﬂfm QRPRSHEAi- i n

whi ch said plural cl a['g)i ng sub- menbers (27b) are symetricallv arranged on
sai d outer s&tdtipndo said sscondedivemliginer as set forth iin claim1, further
conprising a mani pul ator (36) connected to said novabl e nenber so as to

forcibly nove. sThec blas seEfohe in 12im Q) it Whidles0Pposvererdhdleass on of said
first direction. 7. The coupler as set forth in claim®6, further conprising

5o A AP AL S R B TRES,
menber so as obliquely extending with respect to said first direction, and
a ridge (27a) formed in said clamper (27) and is slidable on said tapered
surface 50 as 10 convert said motion of said movable member (25/26) in said
first dircction and vice versa to said motion of said clamper (27) in said sec-
ond direction and vice versa.
3. The coupler as sel forth in claim 2, in which said ridge (27a) outwardly
projects from said contact surface.
4. The coupler' as sct forth in claim 3, in which said clamper has plural
clamping sub-members (27b) arranged around said outer surface of said sec-
ond member (22), and said plural clarﬁping sub-members have respective
contact sub-surfaces pressed against said outer surface and sub-ridges out-
wardly projecting from said contact sub-surfaces, respectively.
5. The coupler as set forth in claim 4, in which said plural clamping sub-

members (270) are symmetrically arranged on said outer surface.
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to hernetica i high pressure fluid inside of said coupler. 8.
Thé coupl er " @il uTIIH!ﬁI aim7, in which a guide hole (24g) is forned
in said stat i ] d propagat &% sai d high pressure fluid to said
first menber. 9. The coupler as set forth in claim8, in which said second
menber is a pipe (22) for propagating said high pressure fluid, and said
first menber is a | eak- age testing system (21).

6. The coupler as set forth in claim 1, further comprising a manipulator (36)

congecled to said movable member so as to forcibly move said movable

member (25/26) in the opposite dircction of said first direction.

7. The coupler as set forth in claim 6, further comprising a scaling member

(29/30/31/32/33) provided betwcen said second member and said movable

member and between said movable member and said stationary member so as

[}

to hermetically sealing a high pressurc fluid inside of said coupler.

8. The coupler as set forth in claim 7, in which a guide hole (24g) is formed

in said stationary member, and propagates said high pressure fluid to said first

member.

9. The coupler as set forth in claim 8, in which said second member is a pipe

(22) for propagating said high pressure fluid, and said first member is a leak-

age testing system (21).
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