1 A ol TI TLE OF THE | NVENTI ON | 01669 -5
~FLU D COUPLI NG BACKGROUND OF THE | NVENTI Qe ¢ The
Ppresent invention relates to fluid couplings, 5 and nore partlcularfngo
fluid couplings useful for connecti ng massflow controll ers, on-of

val ves and connecting bl ocks interposed between these devices in

fluid control apparatus for fabricating sem conductors. Fl ui d

control apparatus for use in fabricat] %0 en conduct ors conpri se
controllers, such as massfl ow IT§§A¢€3T$ r BN trolling flowrates

and pressure regul ators for controllin ressure, and on-off val ves,
etc. in conbination with the controf#gtR.C B¥®sent appl i cant has

al ready proposed a desirable arrangenent 15 wherein a massflow controller
i's connected to an on-off val ve by a suitable connecting block for use
I n such control apparatus (see JP-A No. 326943/1996). FIG 6 shows
the construction of a fluid GAGKGROYND ©F AREJINMENTIONhe proposal. 20
Wth reference to FIG 6, the fluid coupling com prises nale and

femal e coupling memher pr@seff invention NesXpedesttd@ldiidg cenpabiays,
projections 98, 99 respec- tively on butting end faces thereof, an
annul ar gasket snd more particularly to fluid couplings useful for
connecting massflow controllers, on-off valves and
connecting blocks intexrposed between these devices in
£luid control apparatus for fabricating semiconductors.
Fluid control apparatus'for use in fabricating
10 semiconductors comprise controllers, such as massflow
controllers for controlling flow rates and pressure
regulatars for controlliﬁg pressure, and on-off valves,
etc. in combination with the controllers., The present
applicant has already proposed a desifable arrangement
15 wherein a massflow controller is connected to an on-off
valve by a suitable connecting block fbr use in such
Q;;trol apparatus (see JP-A No. 326943/1996). FIG. 6
shows the construction of a fluid coupling disclosed in
the proposal.
20 With reference to FIG. 6, the fluid coupling com-
prises male and female coupling members 9, 92

having gasket holding annular projections 98, 99 respec-

tively on butting end faces therecf, an annular gasket



93 4 nter posed between the butting end faces of the two coupl i ng nmenbers
91, 92, and a retainer 94 holding the outer periphery of the gasket 93
to retain the gasket 93 on the femal e coupling nenber 92. Each of the
coupling 5 nenbers 91, 92 nay be a connecting bl ock, massflow

controll er body, or block joined to an on-off val ve. One of the butting
end faces of these coupling nenbers %} 92 is of the nale type, and the
ot her end face i s of the female type.“A fitting raised portion 95

formed on e, butting end face of .t coupl i er 91 and

proj ecting aX| I%P?QFBQ§;d|Q?tVFPPe3thEHtEE? facé%aﬂ£?3 |on 96
formed in the butting end face of enale coupl i ng nenber

wher eby the cEAHRHRNY membhafse S, 9?.2a9§néré prEaRR P4 rﬁﬂ%%%@f@ spl aced
from 15 each other radially thereof. A retainer holding cylindrical
portion 97 is dukemdaripheryo@ft ithg gmgkesc®3 to retaimcehegdsketod®d i ng
menber 92. The retainer 94 hol ds the cylindrical portion 97, whereby

t he gasket 93 grs the femtla wadplinghachben| 82 coupachpiremeeccling0
The conventional fluid coupling conprises two kinds of coupling

nmenbers, i.2. mddar@leE ! 92e maRdpeha E6HRLEting blodle, msdfldw when to be
joined to each other, these nmenbers need to be distinguished with
respect 10 t Neontrol MMyl LRCHLOBKAJHLHEET €6 04E SMBES LAl time and
One of the buttiag end faces of these coupling members
91, 92 is of the male type, and the other end face is of
the female type. A fitting raised portion 95 formed on
10 the butting end face of the male coupling member 91 and
projecting axially thereof is fitted in a fitting
recessed portion 96 férmed in the butting end face of
the female coupling member 92, wheraeby the coupling
members 91, 92 are preventad from being displaced from
15 each other radially therecf, A retainer holding
cylindrical portion 97 is formed en the butting end face
of_the.female coupling member 92. The retainer 94 holds
the cylindrical portion 97, whereby the gasket 83 is
retained on the female coupling member 92.
20 The conventicnal £fluid coupling comprises two kinds
of coupling members, i.e., the male type and the female
type, so that when to be joined to each other, these

members need to be distinguished with respect to the

joining direction and therefore requirs much time and



3 | abor for joining. Mreover, when the joining direction Is to be
reversed, there arises the probl em of necessi tating other coupling
menbers which are reversed in mal e-femal e rel ati onshi p. 5 If the
di fference of being male and fermale is elimnated, the effect to
prevent the axial displacenent by fitting is no |onger available, and
t he gasket hol di ng annul ar projection398 of the coupling nmenber 91
which is not held by the retainer 94 becones liable to 10 shift radially
relative to thel@dBokefoy3joiningentMoreover, whan pgihebliedrdngt direction

proj ection 98 becones rel eased from the end face of the gasket 93 to
result in inpai Ad@dto be feuersedghthess . arises the problem of SUWARY OF THE
| N\VENTI ON 15 An obj ect of the present invention is to provide a

fluid coupling ceaspsisiitagingupthery cwuglcirsg Wdnbuss wWhdch aredietepgkiion of
mal e and fermal e and prevented from becom ng inpaired in fluid
tightness ow ngihOmale-£eingDé afSIRELonskiDb . The present invention

provi des a fluid coupling conprising first and second coupling nenbers
respectivel y shavi ngrkl ghd §DARDALSeL YEMHU GRY infad Ml fema%@aﬁg ot her, an
annul ar gasket interposed between butting end taces of the two

coupling ”E”beréiiﬁﬁqa@e&?teﬁgegffect to prevent tha axial displacement

by fitting is no longer available, and the gasket
holding annular projection 98 of the coupling member 91
which is not held by the retainer 94 becomes 1liable to

10 shift radially relative to the gasket 93. This entails
fhé problem that the projection 98 becomes released from
ﬁha end face of ﬁhe gasket 93 to result in impaired
£luid tightness.

SUMMARY OF THE INVENTION

15 An object of the present invention is to provide a
fluid coupling comprising coupling members without the
distinction of male and female and prevented from
becoming impaired in fluid tightness owing to
displacement. |

20 The present invention prcﬁides a fluid coupling
comprising first ahd sedon& coupling members
respactively haVing fluid channels communicating with

each other, an annular gasket interposed between butting

end faces of the two coupling members, and a retainer



4 for holding the gasket, the fluid coupling being characterized

in that each of the coupling nenbers is formed with a retainer
accommodati ng recessed portion in the butting end face thereof, the
recessed portion being 5 formed on a bottom face thereof with a gasket
hol di ng annul ar ridge having an annul ar projection, the retainer
conprising a retainer body holding an outer periphery of t he gasket
and attached to an outer periphery of theg annul ar ridge of one of the

coupling menbers, and a 10 guide ring portion for guiding a peripheral
surface of forhholding stk praditay) cfhd FLuddhebupQufgi BaLA§NMDEr when

the two coupling nenbers are butted against each other. The
retainer body andrhBeegizé® in NEhOddcd oFXHEC coupliR§PREALECSBLLEr S OF
integral. 15 Wth the fluid coupling of the presenht 1 nvention,

e OO EBEmbh’ LeANd APCONM.C YploniTRIRG PeCllsaa poRE LS PV the

retainer, so that the coup can Pe~Jorn

end [ aces of ¢ REe ByeoRRL A s cheredly iR FORRARRS) RErPion el |

end faces of the pling nmembers.” “Fur $as the
or 1 on of Bhe<BRURR: 1 heAbEroR Fagh civezra? with, & pRerti BoMATG tached.
when the two coupl |n ers are butted agai nst each other, the
r adi al displac@ﬂBH#aQ Pf@gé having an annulaxr projection, the retainer
comprising & retainer body holding an outer periphery of
the gasket and attached to an outer periphery of the
annular ridge of one of the coupling members, and a
10 guide ring porticon for guiding 2 peripheral surface of
the recessed portion of the other coupling member when
the two coupling members are butted against each other.
The retainer body sand the guide ring portion may be
separate members or integral.
15 With the fluid coupling of the present invention,
either one of the first and second coupling members can
be held by the retainer, so that the coupling members
can be joined without distinction between the mals type
and the female type of the butting end faces of the
20 coupling members. Further since the retainer has the
guide ring portion for guiding the peripheral surface of
the recessed portion of the coupling member to which the

retainer is not attached when the two coupling members

are butted against each other, the radial displacement



5 of one of the coupling nmenbers relative to the other coupling

nmenber can be di m ni shed. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is an expl oded perspective viewof a fluid 5 control apparatus
wherein fluid couplings of the i nvention are used; FIG 2 is
a view in |ongitudinal section of the control apparatus shown in FIG
1; FIG 3 is an enlarged viewin section of a first 10 enbodi nent
of fluid coupling; FIG 4 is an Bnlarged viewin section of a
second enbodi ment _of fluid coupling; FIG 5 is an enlarged
view in sectioffofng @i Fhe coupldnsa sofrellagivrecsopthagethed 15

FIG 6 is a sectional view of a conventional fluid coupl i ng.
DESCRI PTI ON OFcougl PREREaREE: @8OheVEifdnishaed. Enbodi nents of the

i nvention will be described bel ow with reference to the drawi ngs. 20
The terms "upper,” "l ower BRIEFeDESCRDETIONOOF "T®S DRAWINGE herein refer
respectively to the upper and | ower sides, and the left-hand and

right-hand sides of1El G 2 an exHlbded Parspadhvel 6161 ScEOat Bpyfgont side
of the plane .
5 control apparatus wherein fluid couplings of the
invention are used;
FIG. 2 is a view in longitudinal saction of the
control apparatus shown in FIG. 1l;
FIG. 3 is an enlarged view in section of a first

10 embodiment of £luid coupling:-

FIG. 4 is an enlarged view in section of a second
embodiment of £luid coupling:

FIG. § is an enlarged view in section of a third
embodiment of fluid coupling; and

15 FIG. 6 is a sectional view of a conventional fluid
coupling.

T DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiments of the invention will be described below
with reference to the drawings.

20 The terms "upper," "lower," "laeft" and "right" as
used herein refer respectively to the upper and lower
sides, and the left-hand and right-hand sides ¢f FIG. 2.
The terms "front" refers to the front side of the plane

of the same drawing, and the term "rear" to the rear



of the same drawing, and the term"rear" to the rear

6 side thereof. The terns upper and | ower are used for conveni ence
‘sake; the apparatus shown may be used as turned upsi de down or as laid
on its side. FIGS. 1 and 2 show part of a fluid control apparatus

5 1 wherein fluid couplings of the invention are used. The apparatus 1
conprises a plurality of block couplings 6 5 6, 7, 8 9, 10 nounted on a
base plate 11, and different kinds of “fluid controllers 2, 3, 4 nounted
on t he coupl,ings.5.t0,10. .10 The fluid, controllers 2,3 4 are a
first block s"\?fﬁ 3:5‘55,38&55F*‘8wt%’6’ﬁ? rRRes a(’b%‘r?torwoqﬁ &F é‘sﬁﬁld%gé'cond

bl ock valve 4 as arranged fromthe left rightward. The bl ack coupl i ngs

5to 10 are, asoRveRdgBger Sakei nEhe ppParatys FhoHy Favabe ¥8RdcE8pl ing 5
formed with a first V- 15 shaped channel 5a having a |eft upward opening
and a - ri ghturpedaupségentayn arppdckatdun iikp side.ned with a

first L-shaped channel 6a having an upward openi ng and a rear war d
openi ng, a bl ock c®I@Si.ng ZndoRnshowi part of a MHercdhdovtzhdpegpalratusl 7a
having a |l eft upward opening 20 and a right upward opening, a bl ock

coupling 8 foredhereinviflllid &BUPILNGS aPethe Nigivditidn ke nged.|l ef t

upwar d opening and a right upward opening, a block coupling 9
The apparatus 1 comprises a plurality of block couplings
5, 5{ 7, 8, 9, 10 mounted on a base plate 11, and
different Kinds of fluid controllers 2, 3, 4 mounted on
the couplings 5§ to 10.

10 The fluid controllers 2, 3, 4 are a first block
valve 2, massflow controller (controller) 3 and second
block valve 4 as arranged from the left rightward., The
block couplings § to 10 are, as arranged from the left
rightward, a block coupling 5 formed with a first V-

15 shaped channel Sa having a left upward opening and a
right upward opening, a block coupling 6 formed with a
first L-shaped channel 6a having an upward opening and a
rearward opening, a block coupling 7 formed with a
second V-shaped channel 7a having a left upward opening

20 and a right upward cpening, a block coupling 8 formed
with a third V-shaped channel 8a having a left upward
opening and a right upward opening, a block coupling 9
formed with a2 second L-shaped channel 9a having an

upward opening and a rearward opening, and a block



formed wth a second L-shaped channel 9a having an upward openi ng and
a rearward opening, and a bl ock 7
coupling 10 formed with a third L-shaped channel 10a havi ng an upward
opening and a rightward opening. The bl ock couplings 5 to 10 are
formed at predeterm ned portions with through holes 25 and screw 5
bores 26, and bolts (not shown) inserted through the hol es 25 are

driven into screw bores (not shown) in th base plate 11, whereby the

couplings are ;Jase pl.ate .11, Bolts 27 inserted through
the fluid écgéfr 04 Iiedr)sg%ei?, wi'@r %mtgﬂ'gser‘aﬁgaaﬁllvélﬁa‘?‘?’ﬁlo 9% screw 10
bores 26 in th@ablock co%fli%ﬂs 5,16, 7, 8,9, 10, wher eby t he
control l ers ar®®YHRY e PRHPTHEPENLing. 3nd. 8 ShaRRYaFE RIS i ngs 5 to 10.
The first block valve 2 conprises a rectangul ar par al | el epi pedal
bl ockl i ke body 12 Thf dHqck &oypdings Si50 L6ngreutidrmed yatf the appar at us,
a first actuator 13 and a second actuator 14 which are nounted on the
top of the predemesmined moytiomsowk ths thaougy holes2d tard lscxeaped
channel |5a and attached to the right side of the body 12, and a rear -
bl ock 16 ha¥i rpzes i26/erdnel boldsajadt BRowhanDakefted Shrduph ke attached
to the rear side of the body 12. The left end portion of the body 12
is att acheslld® 29 ezd @riiveal intb bReel! BEke§OURbE NEhduwn) in the
base plate 11, whereby the couplings are fastened to the
base plate 11. Bolts 27 inserted through the fluid
controllers 2, 3, 4 from above are driven into the screw
10 bores 26 in the block couplings 5, 6, 7, 8, 9, 10,
whereby the controllers are fastened to the
corresponding block couplings 5 to 10.
The first bleock valve 2 comprises a rectangular
parallelepipedal blocklike body 12 which is elongated
15 longitudinally of the apparatus, a first actuator 13 and
a sétond actuator 14 which are mounted on the top of the
body 12, a right block 15 having an inverted L-shaped
channel 15a and attached to the right side of the bedy
12, and a rear block 16 having an inverted L-shaped
20 channel (not shown) and attached to the rear side of the
body 12. The left end portion of the body 12 is
attached to the right half of the block coupling 5
having the first V-shaped channel 5a, the right block 15

to the left half of the block coupling 7 having the



:having the first V-shaped channel 5a, the right block 15 to the left
hal f of the block coupling 7 having the

8 second V-shaped channel 7a, and the rear block 16 to the bl ock
coupling 6 having the first L-shaped channel 6a. The body 12 of the
first block valve 2 is forned with a first inflow channel 31 having a
downward opening 5 at its left end pogtion and comunicating wth the

ri ght opening of the block coupling 5 having the first V- shaped
channel 5a, g@cond Vewhapadnehaldiel orannamditting rear Wiidekt 1€ fior thei nf | ow
channel 31 via the first actuator 13 and in conmunication with a

ri ghtward Chmraﬂk I&Q:Ezb'l@.ﬂg é0nabiadechdVeldoe d-dthged Haspaal hoa of the
ri ght bl ock 5, a downward second i nflow channel 33

comuni cating w tr?x ﬁd?“iﬁ'&‘t“’ E!gé‘rf'ﬂs@%lc#& %\feﬁ q_lg formedCtuator 14

ﬁnd connﬁnlgatlng mnt ge u openi ng ) ock couplln% 6 I .
L T

éé‘hii?hi hli glvfa%% %%%f ocﬁgigf’ﬁa%a&r?%;ﬁwdviﬁn% Az 5 SP8BRAEN cati ng

e el O T BSOS DAL Vi, o SR,

side of 20 the controller is aleft block 17 pro ectln% Ieftmard

from the | ef CREHDGRE ﬁQ@lhb°Gh coNRbIRgG 3 -ReEAe Tt

shaped channel 5a, an outflow channel 32 communigating
with the first inflow channel 31 via the first actuator
13 and in communication with a rightward channel portion
10 of the inverted L-shaped channel 1352 of the right block
15, and a downward sacond inflow channel 33
communicating with the ocutflow channel 32 via tha second
actuator 14 and communicating with the upward opening of
the block coupling 6 having the £irst L-shaped channel
15 6a. The inverted L-shaped channel l15a of the zright
block 15 has a downward channel portion communicating
wiEE the left opening of the block coupling 7 having the
second V-shaped channel 7a.
Provided at the lower end portion of left side of
20 the controller 3 is a left block 17 projecting leftward:
from the left side and having an inverted L-shaped
channel 172 in communication with an inflow channel (not
shown) of the controller 3. Provided at the lower end

portion of right side of the contrcller 3 is a right



channel 17a in comrunication with an inflow channel (not shown) of the

controller 3. Provided at the | ower end portion of right side of the
controller 3 is a right 9

bl ock 18 projecting rightward fromthe right side and havi ng an .

i nverted L-shaped channel 18a in conmunication wi th an outfl ow channel
(not shown) of the controller 3. The_ .l eft block 17 is nmounted on the

right half of the 5 bl ock coupling 7 haelng t he second V-shaped channel

17'i's causca | SLOBRnAR BEPLSHFTI (AR drop. he”r1ghE efae andel 154 of

the right bIocg 15 of th first bl ock valve 2 by the bl ock coupling 7
havi ng the sec ﬁHlnSOaV EﬁﬁﬂeérkﬂﬁhﬁPQQ1°hHﬂ994l6ﬁP bRoSRMBRNHEa RN
controller 3 is mounted on the left half of the bl ock coupling 8
having the thi W4th- 3RapesitpuneRInmRL (not shownhefssbendobtooklenide 4
conpri ses a rectangul ar par al | el epi pedal bl ocklike body 19 which is

el ongated 15 Tbagleddi hadey bT isamappedatans the rhght halfiavHrt2d and

a fourth actuator 21 which are nmounted on the top of the body 19, a .
ri ght bl ock522bhaekngoupling €7 thakving ieedecond Yhahapéd2@hannegl afd ached to
the right side of the body 19, and a rear block 23 having an inverted
L-shaped 20 chhapabyatHeaihvefesh to-dpa®ahannde 0fat be bRdyldS: The

| eft end portion of the body 19 is nounted on the
block 17 is caused to communicate with the inverted L-

- shaped channel 15a of the right block 15 of the first
block valve 2 by the block coupling 7 having the second

10 V-shaped channel 7a. The right block 18 of the
controller 3 is mounted on the left half of the block
coupling 8 having the third V-shaped channel 8a.

The second block valve 4 comprises & rectangular

parallelepipedal blocklike body 19 which is elongated

15 longitudinally of the apparatus, a third actuator 20 and
a fourth actuator 21 which are mountsd on the top of the
body 19, a right block 22 having an inverted L-shaped
channel 22a and attached to the right side of the body
19, and & rear block 23 having an inverted L-shaped

20 channel and attached to the rear side of the body 19.
The left end portion of the body 19 is mounted on the
right half of the block coupling 8§ having the third V-
shaped channel 8a, the right block 22 on the block

coupling 10 having the third L-shaped channel 10a, and



fight hal f of the block coupling 8 having the third V- shaped channe

8a, the right block 22 on the bl ock coupling 10 having the third
L- shaped channel 10a, and 10
the rear block 23 on the block coupling 9 having the second L-shaped
channel 9a. A fluid outlet 24 is provided at the rightward opening of
t he bl ock coupling 10 havi ng the thiréiL:shaped channel 10a. 5
The body 19 of the second bl ock val ve 4 i%Y f or ned with an infl ow

channel 34 havi a_do [ eni ng at its l.eft en rtiop and

communi cat i ng ﬁsghrﬁﬁgwgﬁgﬁg 2 “Bp lﬂfQﬁktqﬂyQﬁa%k%Egﬁ%ﬁPﬁgt ®havi ng t he
third V- shaped channel 8a, a first outflow channel 35 10

communi cati ng #ecRndn&-sheped channel % vik fhwid mutdet 24 4stuator 20 and

in conmuni cation with a rightward channel portion of the inverted
L- shaped chann@rogidedf at thetnightwprd Mrendmp ofirkhea domrwacupddognd

out fl ow channel 36 communicating with the first outflow channel 15 35 ~

via the fourthléchaxtiog 2heatbizdnbrshapad chanddi tlda. upward openi ng of
t he bl ock coupling g having the second L- shaped channel 9a. The ri ght
bl ock 22 has ng thghe bodpVvEftefl the hmyershd hawe valaearddisnebused i n the

second bl ock valve 4 comunicates with the bl ock coupling 10 20 having
the third L-shape#d ehaRAghodO8hannel 34 having a downward opening at
its left end portion and communicating with the right
opening of the block coupling 8 having the third V-
shaped channel 8a, a first outflow channel 35
10 communicating with the inflow channel 34 via the third
actuator 20 and in communication with a2 rightward
channel portion of the inverted L-shaped channel 22a of
the right block 22, and a downward second outflow
channel 36 communicating with the first outflow channel
15 35 via the fourth actuator 21 and communicating with the
upward opening of the block coupling 9 having the second
L-shaped channel 9a. The right block 22 having the
inverted L-shaped channel 22a and included in the second
block valve 4 communicates with the block coupling 10
20 having the third L-shaped channel 10a.
A fluid coupling 30 of the invention is provided at
each of the joints between the oppased portions of the
members 5, 2, 6, 15, 7, 17, 18, 8, 4, 9, 22, 10.

With reference to FIG. 3, a first embodiment of



A fluid coupling 30 of the invention is provided at each of the joints
bet ween the opposed portions of the menbers 5, 2, 6, 15, 7, 17, 18, 8,
4, 9, 22, 10. Wth reference to FIG 3, a first enbodi nent of
fluid coupling of the invention will be described which i's provided
bet ween the bl ock coupling 5 (hereinafter referred to as the "first
coupl i ng nmenber") having the first \shaped channel 5a and the body 12
(hereinafter 5 referred to as the "second coupling nenber”) of the

first block valfiaid coupling ofhthé|invereiol iwidlsdevdesteibedi ghicght!ly
join the first coupling nenber 5 having the first channel 5a to

the second couplg %&omaaar béEwEaY | itk BEDEE AP 1N 3 netB@1Ad£LEr

comuni cation with the first channel 5a. The coupl'ing conprises these

L 20, TR e L ] RSS2

butting end faces e coup a‘retaln

conpri si ng aLetainer Qo 4 i the gqasket .4 Lpg the

'1I5I fE[ rsz gouPrfiiﬁ_atné?ﬁg‘gz th %M%%‘%%f?#ej Aé’%é k?te %ﬁgj’e#g %R?Qg:ﬁggﬁ%f -

il lustrated enbodi nent, and a guide rin attache I ) outer side -
of the retaiPheFa58Fy 43 S0aAH gﬂ?eaﬁﬁﬁpéh °°9§%%ﬂ$’FEPbEEnAeEFiﬁgethe t wo
coupling nenbers 5, 12 . together. 20 Ret ai ner accommodati ng
annul ar r ecess&& 56 BLORE ¥glve 2.

The £luid coupling serves to fluid-tightly join the
first coupling member S5 having the first channel Sa to
the second coupling member 12 having the second channel

10 31 in communication with the first channel Sa. The
coupling comprises these two coupling members S, 12, an
annular gasket 41 interpcsed between butting end faces
of the coupling members 5, 12, a retainer 42 comprising
a retainer body 43 holding the gasket 41 and causing the

15 first coupling member 5 to hold the gasket thereto in
the {llustrated embodiment and a guide ring 44 attached
to the ocuter side of the retainer body 43, and threaded
means for connecting the two coupling members 3, 12

'~ together.

20 Retainer accommodating annular recessed portions 45,
46 surrounding the openings of the £luid channels 35a, 31
are formed in the respective butting end faces of the
first and second coupling members 5§, 12. The recessed

portions 45, 456 are formed on thelir bottom faces with



46 surroundi ng the openings of the fluid channels 5a, 31 are formed in

the respective butting end faces of the first and second coupling
menbers 5, 12. The recessed portions 45, 46 are forned on their bottom
faces with 12 gasket hol di ng
annul ar ridges 47, 48 having annul ar proj ections 47a, 48a. The
recessed portions 45, 46, annul ar prdgections 47a, 48a and annul ar

ri dges 47, 48 are concentric with one another. The outer end faces of
5 the annul ar rgaRjet iRlding eanudegscddgesod?s héd bhaving annulamd faces by
a distance slightly smaller than one half of the thickness of the
gasket 41. The pwojdctions 47a,048ali othd7zetd8addi poptinngiets at46 he

appr oxi mat e radial m dportion of the outer end face of the annular 10
ridge 47 (48). drreuldr drojettiensnd7a9upBan@ndeahRiba® ridgesingy , 1%ar e

I dentical in. the shape of the recessed portions 45, 46, as well as of

the annul ar ridges dbhcentrict@ith one andBRefaskehe Huisr IS Micad @l ess

steel, has an 15 inside dianeter equal to the dianeter of the channels of

t hedt wo COUE‘;{ | ngh lsa:51rjg%_e§”‘37i S4§L59Qt Lélc%%ﬁé?gfr% L hd 4 rgps ket

hol di ng annul ar ridges 47, in oufsi e portion 4la of

ﬁggugggket A1 (ghdS%ddbs by GORYChANL D1 DRI, Sha FPUP LM TP Ha1S Nas @
of the thickness of the gasket 41. The annular
projection 472 (48a) is provided at the approximate
radial midportion of the cuter end face of the annular
10 ridge 47 (48). The first and second coupling members 5
and 12 are identical in the shape of the racassed
portions 45, 46, as well as of the annular ridges 47,
48.
The gasket 41 is made of stainless steel, has an
15 _inside diameter equal to the diameter of the channels of
theé two coupling members 5, 12 and is slightly larger
th?? the gasket holding annular ridges 47, 48 in outside
diameter. The porticn 4la of the gasket 41 to be in
contact with the first coupling member 5 has a reduced
20 diametex equal_to the outside diameter of the ridges 47,
48.
The retainer body 43 is in the form of an integral

stainless steel plate and comprises a small-diameter

portion 433 having an inside diameter equal to the



20 di aneter equal to the outside dianeter of the ridges 47, 48.

The retainer body 43 is in the formof an integral st ai nl ess st eel

pl ate and conprises a small-di aneter portion 43a having an inside

di aneter equal to the 13

outside dianeter of the gasket reduced-di anmeter portion 4la, a

| ar ge-di aneter portion 43b having a greater di aneter than the portion
43a, and a connecting portion 43c conh%cting one end of the

smal | -di aneter portion 43a to one end of the | arge-dianeter portion

5
43b. The Aulishdes S1ameser,Pht Enesg3RkAt IegHFdraianater pegtion
| ar ge-di aneter portions 43a, 43b each have slight resiliency radially
thereof. The cotimecteedargerditmelsr portioml43klitaming apgreadersi3a is
fitted around the gasket 10 reduced-dianeter portion 4la, and the
remai ni ng part difametar tdanpahii por4danaddandand e admregqrnigpipereiot t he
annul ar ridge 47 of the first coupling nenber 5. The | ar ge- di anet er

portion 43b is &3 ddrbledtdngdone bAdLEf the SRETPMAbRIter pOPtibh aaker
peri phery of the gasket 41, 15 as well as fromthe peripheries of the

(AShTY ok o8 oo g oelSrapadgilascasce: posuign Imoue 11 ng 44
having an outsiggysn1esdliATR1°E13R8" 241 PRI Y SMAnd Gnld1e diadaet er of
large-diameter portions 43a, 43b each have slight
resiliency radially therecf. The connected part of the
small-diameter portion 43a is £fitted around the gaskat
10 reduced-diameter portion 4la, and the remaining part of
the portion 43a around the outer periphery of the
annular ridge 47 of the £first coupling member 5. The
large~diameter portion 43b is so dimensioned as to be
spaced apart from tha outer periphery of the gasket 41,
15 as well as from the peripheries of the recessed portions
45, 46, by & clearance.

---The guide ring 44, which is made of stainless steel,
comprises a fitting portion S1 having an ocutside
diameter approximately equal to the diameter of

20 periphery of the recessed portion 45 of the first
coupling member 5 and fitted in the recessed portion 45,
and a guide portion 52 having an outside diameter

slightly smaller than the diameter of periphery of the

recessed portion 46 of the second coupling member 12 and



20 periphery of the recessed portion 45 of the first coupling nmenber 5
and fitted in the recessed portion 45, and a gui de portion 52 having
‘an out si de di anet er slightly smaller than the dianeter of periphery of
t he recessed portion 46 of the second coupling nenber 12 and

14 | oosely fitted in the recessed po Eion 46. The gui de portion
52 has an inside dianeter approxi mately ea al to t he out si de di aneter

of the Iarge-diqﬁﬁ; I rdJ.an .43 e ' bo 43 . The fitting
portion 51 has J'an e %%r%regpéﬁi gﬁgr gﬁcg%?oéeg %élﬁ"aétpﬁé% vmq%’ﬁ %ﬁ‘ dlenner

peri pheral surface .of the.quide portion.,51 and an inner peri pher al

| ower part vWﬂ(ﬁ?ﬁ%&qnhsghg%FoFﬁlgPs% eaﬂhﬁw%&gr appﬁ?ﬁhﬁqfeﬂﬁbFﬂH@&aSEe 53
in bearing contact wiith the, radial ]y outward part of connecting
portion 43c of ¥ife ou 1F€tQFﬁ@PtSSd9f4§h$r%ﬁﬁi?ﬁﬁ&ﬂﬂﬁ?ﬁﬁ PAREIGT d8%porti on
52 is formed at its upper end with a small annul ar protrusion 54

bearing on the Qfppde ErFedherabgeydidnet Bhe fitting tnawtiozh S3f hae apet ai ner
body 43 from above. The entire vertical width of the retai ner body 43,
as wel | 15 3s isherh@eqiperalnyppdr paxrs| fLksh ywistinltiher inmenr t he -
conbi ned depth of the recessed portion 45 of the first coupl i ng nenber
5 and the recegsedphartilosutffagt bliethe getdensbrnigi 510 andnier ihder

According to the present enbodi ment, the retainer
peripheral lower part which is in the form of an annular
inward protuberance 53 in bearing contact with the
radially outward part of connecting portion 43¢ of the
10 retainer body 43 from therebelow. The guide portion 52
is formed at its upper end with a2 small annular
protrusion 54 bearing on the upper end of large-diameter
portion 43b of the retainer body 43 from abova. The
entire vertical width of the retainer body 43, as well
15 as of the:guide ring 44, is slightly smaller than the
combined depth of the recessed portion 45 of the first
coupling member 5 and the recessed portion 46 of the
§;;ond coupling member 12,
According to the present embodiment, the ratainer
20 Dbody 43 and the guide ring 44 are formed separately.
The retainer body 43 is fitted into the guide ring 44
from above,.whereby the twe components 43, 44 are

combined into the retainer 42. With the gasket 41

further fitted in the retainer body 43 of tha retainer



20 body 43 and the guide ring 44 are forned separately. The retainer
body 43 is fitted into the guide ring 44 from above, whereby the two
conponents 43, 44 are conbined into the retainer 42. Wth the gasket
41 further fitted in the retainer body 43 of the retainer

15 42, the retainer 42 and the gasket 41 are held by the first
coupl i ng nenber 5, whereby the gasket 41 1% positioned in place. The
second coupling nenber 12 is butted against the first coupling nenber
5 with the 32rethenzetalnandd? mnd thiectigaskercldd aret heldehpethsé. At
this time, the second coupling nenber 12 is guided by t he gui de
portion 52 of tfiesgucdepling rember 5, wheazleBy The( gpskbovwdlt he second
coupl i ng nmenber 12 as properly butted against the first coupling nmenber

5. In 10 thispsisdtiontleinupiceer iTHestlcond auplohgoremBer 12p08ti On 52
of the guide ring 44 is spaced apart fromthe peri pheral surface of the -

recessed porti @ut48qohghlifist théoft N1 FRRBRL 32 PytR ehearance G

of 0.15 mm at any position. In the reCesséd portion 45 of the first 15

coupl i Ng MeEbeeSeihBe bl AAdORPIIMEOL 0NN QULIE momoltng. *0dS -

fitted to the peripheral surface o ~ recessed portion
s | - di amet er (ROL! koRe 3Bhe sedind Wil RenBREY 1931 L1 8Gs 1,1 N OULer

peri phery
the guide portion 52 of the guide ring 44.
FIG. 3, (a) shows the second coupling member 12 as

properly buttad against the first coupling member 5. In

10 this state, the outer peripheral surface of guide
portion 52 of the guide xring 44 is spaced apart from the
peripharal surface of the recessed portion 46 of the
sacond coupling member 12 by a clearance G of 0.15 mm at
?nY position. In the rgcessed portion 45 of the first

15 coupling member S, the fitting portion 51 of the guide
Ting 44 is fitted to the peripheral surface of the
recessed portion 45, with the small-diameter portion 43a
of the retainer body 43 £itting to the outer periphery
of the annular ridge 47. This eliminates the likelihood

20 of the retainer 42 and the gasket 41 moving radially.
FIG. 3, (b) shows the second coupling member 12 butting
against the first coupling member 5 is radially

displaced from the member 5 to the greatest extent.

Stated more specifically, the outer peripheral surface



df t he annul ar

ridge 47. This elimnates the |likelihood 20 of the retainer

42 and the gasket 41 noving radially. FIG 3, (b) shows the secon
coupling menmber 12 butting agai nst the first coupling nmenmber 5 is
radi al ly di spl aced fromthe nenber 5 to the greatest extent.
Stated nore specifically, the outer peripheral surface

16 of guide portion 52 of the guide rih@ 44 is spaced apart fr

the peri pheral

coupl i ng menber O FHFdg 8965

sur f ace of thiarecessed ort i o of the second

cl earance G2 between the g posed surfaces is zero at a position spa
fromthis pdam d?lilebPeIQB 858l cauTdaertof Hte arcassedowerdLon: 46
annul ar projection 48a in pressing contact with the gasket 41 unde

d

om

ced

r

Rce2@f ofhe gu %%ﬁgat""}aiﬁoép%ﬁ 3pRFEe the

great pressure icf piheyisgedndt cohpling nepbexi Mdithy raadilalaniindgeoGli ¢f of the
outer end face of 10 the annular ridge 48 and therefore will not beco
rel eased fromt e Pamkait 4lpoeithenpevehileftisaaddlearamdiss Gabatmien thas,
the coupling is free of any probl enms such as inpaired fluid tightn

In the state s optfodd®® sUir¥akes!t 161 28LECLETA Ipod AL GH Spueed PeoReeRikh
I nner periphery of the annul ar projection 48a and the I nner perlphery

of the gasket 4

t he ot her

si de.

10

15

20

:bdéitﬂHH'H?ﬁ ?Ee ggégfa?%e P?%l couﬁf:ﬁgcﬁggbrlbg

annular projection 48a in pressing contact with the
gasket 41 under great pressure is provided at the
approximate radial midportion of the ocuter end face of
the annular ridge 48 and therefore will not become
released from the gasket 41 in the event of such
displacement. Thus, the coupling is free of any
problems such as impaired fluid tightness. In the state
of the greatest displacement, the distance between the
inner periphery ¢of the annular projectiop 48a and the
inner periphery of the gasket 41 is, for example, 0.56
mm at one side and 0.26 mm at the other sids.

| In the case of the fluid coupling described, the
retainer 42 can be held by either one of the first and
sacond coupliﬁg members 5, 12, so that in assembling the
fluid control apparatus 1 shown in FIGS. 1 and 2, the
components 2, 4, 5, 6, 7, 8, 9, 10, 15, 17, 18, 22 can
be joined one after another without distinction between

the male type and the female type of the butting end

e

€ss.

e

the

15.



retainer 42 can be held by either one of the first and 20 second coupling
menbers 5, 12, so that in assenbling the fluid control apparatus 1
'shown in FIGS. 1 and 2, the conponents 2, 4, 5, 6, 7, 8, 9, 10, 15,
17, 18, 22 can be joined one after another w thout distinction between
the male type and the fermal e type of the butting end

17 faces. The second coupling nenber 12 can be butted agai nst the
first coupling nenber 5 while being guide&7 by the guide portion 52 of
the guide ring 44. This assures facilitated a Eenbly ilcaéﬁTrﬁtting
the second 5 &2e%i ngFhftMRGONED COYRAERE F‘SHF%FI? PR PS LY e he

first coupling menber 5 by only a greatly reduced _.amount. Al though the
gasket 41 is detgahest mehe THRSR (Qpupling: mepbepodi vhbke PR1AY tFHEtdgthul ar
proj ections 47a, 48a are brought into contact with the gasket, this
position 10 isbyothe hguids@omsomier 9f gbet guhdef ring 4hskRhishd

face but outwardly away fromthe inner periphery, so t hat the gasket

portion deform ggsabes faceieitardds assembdyt whlllbypetmi treing mene pesdquiter al
portion. This obviates the |ikelihood of the inner peripheral portion

4 shows & Setont b e an Y Tor{hes i aventlon, whi ch
differs fromthg, fLtStoupling member 5 by only a greatly reduced
amount. Although the gasket 41 is deformed most greatly
at the position where the annular.prcjections 47a, 48a
are brought intoc contact with the gasket, this position
10 is not the inner peripheral portion of the gasket end
face but outwardly away from the inner periphery, so
that the. gasket portion deforming most markedly is
outwardly of the inner peripheral portion. This
obviates the likelihood of the inner peripheral portion
15 of the gasket 41 creasing, preventing dapositiop of
dust.
- FIG. 4 shows a second embodiment of £fluid coupling
of the invention, which differs from the first
embodiment in the construction of a guide ring 62 of 2
20 retainer 61 and the construction of a retainer
accommodating recessed portion 67 of the second coupling
member. With the exception of these features, the
second emﬁodimenf has the same construction as the

first. Throughout the drawings concerned, therefore,



enbodi ment in the construction of a guide ring 62 of a 20 retainer 61 and
the construction of a retainer accommodati ng recessed portion 67 of

't he second coupling menber. Wth the exception of these features, the
second enbodi nent has the sanme construction as the first. Throughout

t he draw ngs concerned, therefore,

18 |i ke parts are designated by |ikelBeference nunerals or synbol s
and will not be described repeatedly. The guide ring 62 of the
retainer 61 addiedipagtisoare dehdgrateddornbbki meefedanaenmymeradiSanl ess
steel and 5 conprises a fitting portion 63 having an outside di anet er
appr oxi mat el y s3aibddls @ndheilllanetebe ofescriped i ydmaatedflyt.ne recessed
portion 45 of the first coupling nmenber 5 and fitted in the recessed
portion 45, anthed gliddderpRgt EPNofiRaVviden e O W1Siddcidamei @6 10
slightly smaller than the dianmeter of periphery of the recessed portion

67 of the secqnfl, Uplid UaiBEIREN12 8ade o WERINJdd (etddin dre recessed

portion 67. S ner accommodat | ng

recessed partion 67 of th nd Lin .12 i reater than -
the recessed port 35595Bab$i?§gggip§?yfon @%E%$$$§?rﬁﬁﬂ§;t%¥aeﬁ di aneter and
al so in depth. The guide Eortion 64 hﬂf %P,inside j amet er

diamater approXximately equal to the diameter o

periphery of the recessed portion 45 of the first
coupling member 5 and fitted in the recessed portion 45,
and a guide portion 64 having an outside diameter

10 slightly smaller than the diameter of periphery of the
recessed portion 67 of the second coupling member 12 and
locsely fitted in the recessed portion 67,

As shown in FIG. 4, the retainer accommodating
recessed portion 67 of the second coupling member 12 is

15 greater than the recessed portion 45 of the first
coupling member 5 in diameter and also in depth.

The guide portion 64 has an inside diameter
approximataely equal to the outside diameter of the
large-diameter portion 43b of the retainer body 43, and

20 is greater than the fitting portion 63 in outside
diametax. The fitting portion 63 has an inner
peripheral upper part flush with the inner peripheral

surface of the guide portion 64 and an inner peripheral

lower part which is in the form of an annular inward



approximately equal to the outside dianeter of the | ar ge- di anet er
portion 43b of the retainer body 43, and 20 is greater than the fitting
portion 63 in outside dianeter. The fitting portion 63 has an inner
peri pheral upper part flush with the inner peripheral surface of the
gui de portion 64 and an inner peripheral | ower part which is in the
form of an annul ar inward t uberance 65 in bearing contact
with the radially outward part of con cting portion 43c of the

retainer 43 fromth elo The de ort on, 64 f.or med
its Lpper end mP%H tyhenRAnGe ggp;)tqggfﬁﬂg %EQEFPHbt Bh%nréikﬁhﬁber end of

| ar ge-di aneter poriton 43b of the retainer body 43 from above. The
protrusion 66 aPutWard PartpercaMeinghogEion 3FtPENtHA TREAINRS a

smal | height as will not interfere with the guide ring 62 when

the ring is fitbedyi A8oftdme themabediowbodTe3guide pddtioni 64 d=rfdmmd wi dth
of the guide ring 62 is slightly smal | er than the conbi ned depth of

the recessed poati @ts uppe#berwd with fan dnnudap! ppotoesben 66 dyshdirey
recessed portion 67 of the second coupling nenber 12. FIG 4,

)" et 8" SEnSecgpbL endSPtackh Shmkoergoes o e 0 (1) (1
of guide PREithOReBbOly 1 4F SUfiGHdVd 6%nkSpeBREEE18REE ¢ Ofd Ne
upper end of the guide portion 64 has such a small
height as will not interfere with the guide ring 62 when
the ring is fitted into the retainer bady 43. The
10 entire vertical width of the guide ring 62 is slightly
smaller than the combined depth of the recessed portion
45 of the first coupling member S and the recessed
portion 67 of the second coupling member 12.
FIG. 4, (a) shows the second coupling member 12 as
15 properly butted against the Ffirst coupling member 5. 1In
thig'state, the outer peripheral surface of guide
partion 64 of the guide ring 62 is spaced apart from the
peripheral surface of the recessed portion 67 of the
second coupling member 12 by a clearance G of 0.25 mm at
20 any position. In the recessed portion 45 of the first
coupling member 5, the fitting portion 63 of the guide
ring 62 is fitted to the peripheral surface of the
recessed portion 45, with the small-diameter portion 43a

of the retainer body 43 fitting to the outer periphery



peri pheral surface of the recessed portion 67 of the second coupling
menber 12 by a clearance G of 0.25 mmat 20 any position. In the recessed
‘portion 45 of the first coupling menber 5, the fitting portion 63 of
t he gui de ring 62 is fitted to the peripheral surface of the

recessed portion 45, with the small-dianeter portion 43a of the
retainer body 43 fitting to the outer pemjgphery

20 of the annular ridge 47. This elimnates the |ikelihood of the

retainer 61 andelfgfe 023i@las lofBYE 09 ." 24ndlsl W1 iminabls the [DlaBilysg the
second couplingfngﬁ%er 12 %utt%%%? agaiﬁst %hé first coupli%g menber 5

20TV Sorthanl ppe e R epeR ShapulEpl

Stated nore speciTica out'er peri pheral surtace 0

64 of the guid ing 62 (S .spac apart fr h [ Lpheral ace of
the recessed ng%ro '6€b5 Shéﬁst 3%%%& fgﬁﬁgghé ﬁ% o7 ?g ékxéﬁggearance-
Gl of 10 0.5 mmat a gosé%ion, mhiHsﬁghe cleargnig €% Eeifeen t he

opposed surf acBga+BSEcFRe of 128 SQURIGRTs FRREETT Porft RREL2LIY hosition by 180

degrees about the center. However, the annul ar projection 48a in -
pressi ng cofit adispiagedhfrom thpdlamber] Suvgethgr 6aLapRPEESBFESRS: provi ded at
the 15 approximate radial m dportion of the outer end face of t he

annul ar ridge S8ated nbrecfmsaifiddllyt thecomger peripheral surface
of guide portion 64 of the guide ring 62 is spaced apart
from the peripheral surface of the recessed portion 67
of the second coupling member 12 by a clearance Gl of
10 0.5 mm at a position, while the clearance G2 between the
opposed surfaces is zero at a position spaced from this
position by 180 degree# about the center. However, the
. annular projection 48z in pressing contact with the
gasket 41 under great pressure is provided at the
15 approximate radial midportion of the outer end face of
the annular ridge 48 and therefore will not become
released from the gasket 41 in the event of such
displacement. Thus, the coupling is free of any
problems such as impaired fluid tightness. In the state
20 of the greatest displacement, the distance befwaen thea
inner periphery of the annular projection 482 and the
inner periphery of the gasket 41 is, for example, 0.65
mm at one side and 0115 mm at the other side.

The coupling of the second embodiment differs from



rel eased fromthe gasket 41 in the event of such di spl acenent. Thus,
the coupling is free of any probl enms such as inpaired fluid tightness.
I'n the state 20 of the greatest displacenent, the distance between the

i nner periphery of the annular projection 48a and the i nner periphery
of the gasket 41 is, for exanple, 0.65 nm at one side and 0.15 nmm at

t he ot her side. The coupling oR1ithe second enbodi nent differs from
21 that of the first in that the retainer 1 can be held by t he

first couplinghatnbsrties ofizst and thaat theerguadrer 1 cdn 'gs Geld WAl ar ged
both radially and axially thereof, and has the advantage that the

guide ring 62¢hé fﬂ?&@V@&xplﬁxd eb@izdist ¥nly, and thit Ghd guiys a third
enbodi nent of f|UId coupllng of the invention. This fluid coupling is

gé;lfst:;ﬁgii g)_:\og% % ret a| ner Idé%vb%tmt E@dgég& | onoég*ifg%y?ﬂ'} S %eat BrGﬁ the -
the dr awi ﬁg's”?% RES 8 £ vase (RN \RAChuEs Fand (e 1o i Rl Once
pd will not be described repeatedly. 15 The

numer al s o £ %
retai ner o 9%+ 7%+ enbodi ment conprises a retai ner body portion

72 and a QUIde rlng portion 73
FIG. § shows a third embodiment of £luid coupling of

the invention. This fluid coupling is different from
the coupling of the first embodiment only in the
construction of a retainer 71. With the exception of

10 this feature, the third embodiment has the same
construction as the first. Throughout the drawings
concerned, like parts are designated by like reference
numerals or symbols and will not be described
repeatedly.

15 The retainer 71 of the third embodiment comprises a
retainer body portion 72 and a guide ring portion 73
which are made integrally from stainless steel.

The retainer body portion 72 has an inside diameter
equal to the cutside diameter of the gasket reduced-

20 diameter portion 4la, holds the outer periphery of the
reduced-diameter portion 4la and is attached to the
outer periphery of the annular ridge 47 of the first
coupling member 3. The guide ring portion 73 comprises

a8 fitting portion 74 integral with the outer periphery



which are made integrally from stainless steel

" gasket reduced-

portion 72 has an inside dianeter equal to the outside dianeter

The retainer body

of the

20 di ameter portion 4la, holds the outer periphery of the

reduced-di aneter portion 4l1la and is attached to the out er peri phery of

t he annul ar ridge 47 of the first coupling nmenber 5. The guide ring
portion 73 conprises a fitting portéfn 74 integral with the outer

peri phery 22 of the retainer
body portion 3 Vi-RYa3RePULSETE i ol PoTEL r.QXi l.y equal to the
di anet er of & t%%r%%hgraf s%??gc%sﬁﬁl?ﬁe rbgggge 5@?{?@%ﬁﬂ§ of the

first coupl

n

gui de portion

di anet er of
portion

di amet er of t#dr§EsKeeuriingTRember|d and £igsed dy Wgmecessede
portion 73 is slightly

p
4

LS SRSl Gl FCE BT o
i

gui de portion 75 has an_inside dianeter larger 10 than the outside

gui de ring
smal l er than the conbi ned depth of the recessed-

portion § 4pcofeione 46i r sndcauptide perbion 7 ameving aecougsdde  portion

46 of the second coupling nenber 12. 15 FIG 5, (a) shows the second

coupl i ng menbdiahdtexr slightly smallar than the diameter of periphery

10

15

20

surface of the second coupling member recessed portion
46 and loosely fitted in the recessed portion 46.

The guide portion 75 has an inside diameter larger
than the outside diameter of the gasket 41. The entire
vertical width of the guide ring porticn 73 is slightly
smaller than the combined depth of the recessed portion
45 of the first coupling member 5 and the recessed
portion 46 of the second coupling member 12.

FIG. 5, (a) shows the second coupling member 12 as
properly butted against the first coupling member 5. In
this state, the outer peripheral surface of guide
portion 75 of the guide ring portion 73 is spaced apart
from the peripheral surface of the recessed portion 46
of the second coupling member 12 by a clearance G of
0.25 mm at any position. In the recessed portion 45 of
the first coupling member 5, the fitting portion 74 of
the guide ring portion 73 is fitted to the peripheral

surface of the recessed portion 45, with the retainer



properly butted against the first coupling nenber 5. In this state, the
outer peripheral surface of guide portion 75 of the guide ring portion
"73 is spaced apart fromthe peripheral surface of the recessed portion
46 20 of the second coupling nenber 12 by a cl earance G of 0.25 mm at
any position. In the recessed portion 45 of the first coupling nenber
5 the fitting portion 74 of the gui2i2 ring portion 73 is fitted to

t he peri pheral surface of the recessed portion 45, with the retainer
23 body poraadyn peztiiont 7TRgfittihge watthe prigheerighseriyeof thannul ar
ridge 47. This elimnates the likelihood of the retainer 71 and the
gasket 41 novi rghmAdiraldidgaF4®. SThis elinimdtwes tHee 1dkeddtoedupléi ggemeNber
12 butting against S the first coupling nmenber 5 is radially displaced

from the nefigiinazt 91t BRAJERE #SEkEXt ENtmoSlrRY %d&%&iﬁr. rageckfically,
eg )

t he outer peripheral surface of guide portion 75 of t uide ring
portion 73 is Cethodiz2hhe sechhd®ned iﬁg¥§ Uht,2¢8 naf cessed
portion 46 10?2? t he second couplindﬂﬁgﬁﬁér 1 ylz %Peargﬁcgb%EB%?

0,7 2 2 S Prad i ARRUAYS I, U)Wy peibtg

surfaces is zer?0 at ~a posi ro
degrees about the center. _However, the nnul ar _projection 48a in
pressing conta %W&Fﬁeal—‘gs éﬁ%kﬁeﬁie%?lﬁated}%at 55,[38:]5 uP8%®s provi ded at
the specifically, the outer peripheral surface of guide
portion 75 of the guide ring portion 73 is spaced spart
from the peripheral surface of the recessed portion 46
10 of the second coupling member 12 by a clearance Gl of
| 0.3 mm at & position, while Ehe clearance G2 between the
opposad surfaces is zero at a position spaced from this
position by 180 degrees about the center. However, the
annular projection 48a in pressing contact with the
15 gasket 41 under great pressure is provided at the
approximate radial midportion of the outer end face of
the annular ridge 48 and therefore will not become
released from the gasket 41 in the event of such
displacement. Thus, the coupling is free of any
20 problems such as impaired fluid tightness. In the state
of the greatest displacement, the distance between the
inner periphery of the annular projection 482 and the

inner periphery of the gasket 41 is, for example, 0.56

mm at one side and 0.26 mm at the ather side,



approximate radial mdportion of the outer end face of t he annul ar
ridge 48 and therefore will not becone rel eased fromthe gasket 41 in
the event of such di spl acenent. Thus, the coupling is free of any 20
probl ens such as inpaired fluid tightness. In the state of the
greatest displacenent, the distance between the i nner periphery of the
annul ar projection 48a and the i nner periphery of the gasket 41 is,
for exanple, 0.56 mm at one side and28.26 nm at the other side.

24 The coygl.ing of, the third epbodi ment differs from t he
first inthat the r eai%é"rplﬂﬁ’@y‘:ﬁoFPFoﬁHgEgiS‘“b"dim?’h'f R ffens tdrathe gui de
ring portion 73, and has the advantage that the fluid coupling can be
prepared from athe 478k ddh that sheoressipanchody wehbian M dssi t ati ng t he
work of fitting the guide ring into the retai ner body. On the ot her
hand, the couplintegxal with e guiddi méng portidms73 heamdl\ids agr of
permtting fine adjustnent of the speci fications, such that the guide
ring 44 can be advanptagmrehht! the fluntecoaplihy ClamasslSpidpdiad ioreadt h,
with the retainer body 43 prepared froma material with whi ch

resiliency i% ofeduted tAldRr of components without necessitating the
 woxk of fitting the guide ring into the retainer body.
On the other hand, tl}_e coupling of the first embodiment
has the advantage of permitting fine adjustment of the
specifications, such that the guide ring 44 can be
10 prepared from a material which needs to have strength,
with the ratainer body 43 prepared from a material with

which resiliency is of importance.



What is clainmed is: 1. Afluid coupling conprising first and
second coupling nenbers (5), (12) respectively having_fluid- ’

channel s (5a), (31) comunicating with each other, an™ 5 annul ar gasket

(41) interposed between butting end faces of th M“!“ ers
(5), (12), and a retainer (42, 61, 71) for holdig@ﬁ“ gﬂ

the fluid coupling being characterizgl in that Lt hé

coupling menbers (5), (12) is formed with a retainer 10 accommodati ng
recessed porti @hat4is éBaiméd H6) in the butting end face thereof, the
recessed portion (45, 46, 45, 67) being forned on a bottom face

thereof with a 1. gaskgﬁiaoﬁéuﬁmlﬁgnggﬁygﬂgig%sfgggt 48X Qé¥bﬂﬁ an annul ar

projection (47a, 48a), the retainer (42 conprising a retainer

bod 43, 72 a £ r
att)altcéled to ;nlagtll]‘ J.EH ﬁ{eﬂgéléh(esr)y g(felzt nqtivg‘igdgéb?gﬁ %?‘igne of the
coupling nenber

guiding a perlg eraglsuﬁgg%é g$ifﬁ%£|n rtE%SU %Brﬁ?ﬁh ?Eger67?nof t he
bul tod agai fet RUL8E SRekPRFAL) Lntarboseds batRan, BURFIRG AREcFRFeS (o
claim1l mhereln th retainer body (43) and the guide rlng portion (44,
62) of 8 two coupling members (5), (12), and a retainer

(42, 61, 71) for holding the gasket (41), the fluid

coupling being chargcterized in that each of the

coupling members (S), (12) is formed with a retainer

10 accommodating recessed portion (45, 46, 45, 67) in the

butting end face thereof, the recessed portion (45, 48,

45, 67) being formed on a bottom face thereof with a

gasket holding annular ridgs (47, 48) having an annular

projection (47a, 48a), the retainer (42, 61, 71)

15 comprising a retainar body (43, 72) holding an outer
periphery of the gasket (41) and attached to an outer
pggiphery of the annular'ridge (47) of one of the
coupling members, (5), and a guide ring portion (44, 62,

73) for guiding a peripheral surface of the recessed

20 portion (46, 67) of the other coupling member (12) when
the two coupling members (5), (12) are butted against
each other.

2. A fluid coupling according to claim 1 wherein the

retainer body (43) and the guide ring portion (44, 62)



are separate nenbers. 3. Afluid coupling according to claiml1

wherein the retainer body (72) and the guide ring portion (73) are
“integral. 5 4. A gasket holding retainer for use in-a.fluid

coupling conmprising first and second coupling nenbers (5) (12)-each.

havi ng a retainer acconmodati ng recessed portion 67)

formed in a butting end face t hereof2&nd a gasket @ ﬂy] ridge

(47, 48) 10 forned on a bottom face of the recessed portloh

45, 67) and prans dexpamatie membewslar projection (47a, 48a) , and

annul ar gasket (41) interposed between the annul ar ridges (47), (48)

of the two couplirm peElRLd coupliRy. adderdidderd Gl GhEEis Rfied
retai ner body (43, 15 72) holdlng an outer periphery of the gasket (41)

and at t ackich firfle A b %%Vzgeshahenx Ghtdbe BN Yore ot ers Of

one of the coupling nenbers and a quide ring portion (44, 62,
73) for QUIdlrl éaﬁygw pher al surface of the recessed portion (46, 67)
of the other cou ng 20 nenber (12) when the two coupling nenbers (5)

(12) are 5 butted I\ a' 3k ﬁgfgigéhgetaxner for use in a fluid

coupling comprising first and second coupling members
(S), (12) each having a ratainer accommodating recessad
portion (45, 46, 45, 67) formed in a butting end face
thareof and a gasket holding annular ridge (47, 48)

10 formed on 8 bottom face of the recessed portion (45, 486,
45, 67) and provided with an annular projection (47a,
48a), end an annular gasket (41) interposed between the
aﬁnular ridges (47), (48) of the two coupling members
(3), (12), the retainer comprising a retainer body (43,

15 72) holding an outer periphery of the gasket (41) and
attached to an outer periphery of the annular ridge (47)
of one of the coupling members, (S5), and a guide ring
portion (44, 62, 73) for gulding a peripheral surface of
the recessed portion (46, 67) of the other coupling

20 member (12) when the two coupling members (3), (12) are

butted against each other.



