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~ITLB OF THE lNVBNTION 

FLUID COUPLING 

BACKGROUNO OP THE INVENTION 

~he present invention relates to fluid couplings, 

5 and more particularly to a fluid coupling for use in 

fluid control devices for manufacturing semiconduotors, 

the fluid coupling being useful for interconnecting 

masaflow controilers, on-off valves, and connecting 

blocks interposed between these devices. 

10 Vluid control devices for use in manufacturing 

semiconductors comprise a regulator such as massflow 

controller for controlling the rate of flow or a pres-

aura regulator, and an on-off valve in combination with 

the regulator. It is known to connect the massflow 

15 controller to the on-off valve by a suitable connecting 

block as a preferre~ arrangement (see JP-~ No. 

326943/1996). rIC. 10 shows the construction of e fluid 

' 
coupling included in the arrangement. 

With reference to FIG. 10, the fluid coupling com-

20 prises a male coupling member 91 having-an abutting end 

face fonned with a hollow cy1~ndr1cal fit~ing projection 

95, a female coupling member 92 having a fitting re-

ceased portion 96 circu1ar in cross section and formed 
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in a fitting end face thereof, an annular gasket 93 

·interposed between the two co~pling members 91, 92, and 

a r•ta!ner 94 for holding tpe outer periphery of the 

gasket 93 to hold the gasket 93 to the female coupling 

5 member 92. The projaoticn 95 of the male coupling 

member 91 1a formed in its projecting end with a gasket 

accommodating annular cavity 100. The circular recessed 

portion 96 of the female coupling member 92 has a 

retainer holding cylindrical portion 97 formed in its 

10 projecting and with a gasket accommodating annular 

cavity 101. The bottom surfaces of the caved portions 

100, 101 are formed with gasket clamping annular 

projections 98, 99, respectively. 

Each of the coupling members 91, 92 may be a 

15 connecting blook, massflow controller main body or a 

block joined to the on-off valve. One of these coupling 

members 91, 92 is of the male type, and the other member 

is of the female type. The fitting projection 9~ of the 

male coupling member 91 is fitted in the recessed 

20 portion 96 of the female coupling member 92, whereby the 

members 91, 92 are prevented from shifting radially 

relative to each other. The retainer 94, holding the 

gasket 93, is attached to the cylindrical portion of the 

female coupling member 92 to ensure a sealing function. 
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The conventional fluid coupling desoribed includes 

·twc types of coupling members, i.e., male end female, so 

that when these members are to be joined, each member 
' . 

needs to be identified to distinguish the orientation 

5 thereof for the j a int. ·The j oin.:l.ng procedure therefore 

takes much time, while when the or~entation of the joint 

is to be reversed, there arises a need to use additional 

coupling members of reverse male-female relationship. 

If the distinction between the male and female types 

10 is eliminated, tbe advantage ~f preventing radial 

displacement by the fitting engagement is no longer 

available, with the result that the female coupling 

member 92 becomes radially shiftable relat~ve to the 

male coupling member 91. In the case of the female 

l~ coupling member 92 having the gasket~holding retainer 94 

fitted. around ~ta cylindrical portion 97, the gasket 

clamping projection 99 thereof is unlikely to become 

radially displaced relative to the gasket 93, whereas 

with the male coupling member 91 to which the retainer 

·20 94 is not attached, the gasket clamping projection 98 

·thereof is liable to shift radially relative to the 

gasket 93. Consequently. this gives rise to the problem 

that the clamping projection 98 becomes released f~om 

the gasket end face to impair the aeal. 
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This type of fluid coupling further has the problem 

·of permitting leakage of fluid when subjected to a 

bending force. Additionally, for the coupling to be 
I 

su~table tc uses cf which a very high degree of 

5 cleanliness is required as in manufacturing 

semiconductors, a problem still remains to be.solved as 

to what configuration is to be given to the gasket 

clamping annular prajeotions. 

SUMMARY OF THB lNVBN'I'ION 

10 An object of the present invention is to eliminate 

the distinction between the male and female types cf 

coupling members ana to provide a fluid coupling which 

is prevented from impairment of the sealing function due 

to shifting or displacement. 

15 Another object of the invention to provide a fluid 

coupling which will not permit the leakage of fluid even 

if subjecting to a bending force. 

Still another object of the invention is to provide 

a fluid coupling having gasket clamping annular 

20 projections of optimized shape. 

The present invention provides a f lu~d coupling 

comprising a first coupling member and a second coupling 

member each having a fluid channel, an annular gasket 

provided between the two coupling membe~s, and a 

Cl-; 1s s ;:j[;,E:[H:~SBEEN 
REPLACt.D ---



······-· ----·-----------

NV, lOJti r. 0 

5 

retainer for holding an outer periphery of the gasket to 

-hold the-gasket to one of the coupling members, the 

flu~d coupling being charac~erized in that each of the 

coupling members is formed in an abutting end face 

5 thereof with a recessed portion for accommodating the 

gasket and the retainer therein, the recessed portion 

having a retaine~ holding hollow cylindrical portion 

formed centrally on a bottom surf ace thereof and 

provided on an end face thereof with an annular 

10 projection for clamping the gasket, the gasket 

comprising a small port~on and e large portion having a 

greate~ outside diameter than the small portion, the 

retainer being attached to the cylinarical portion of 

the coupling member with which the gasket smell portion 

15 is in contact. 

With the fluid coupling of the invention, the 

retainer can be attached to either one of the first and 

seoond coupling members, so that the coupling members 

can be joined to each other without the necessity of 

20 distinguishing the male coupling member from the female 

coupling member. The retainer is attached to the 

coupling member with which the small portion of tne 

gasket is in contact, whereby the gasket can be 

accurately positioned relative to the annular projection 
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of this coupling member. The large portion of the 

·gasket is fitted to the other coupling member in bearing 

contact therewith, so that even if the annular 
·• ' 

projection of the other coupling member shifts radially 

5 relative to the gasket, the annular projeotion is less 

likely ta become released from the gasket end face in 

corresponding relation w1th the greater area cf this 

gasket enO face. This precludes the impairment of the 

sealing function. 

lO Preferably, the inner edge part of the end face of 

each cylindrical portion is adapted to come into 

intimate contact with the inner edge part of the end 

face o~ the gasket when the f 1uid coupling is completely 

tightened up. Ne cavity or clea~ance trapping a liquid 

15 then remains between each cylindrical portion and the 

gasket. 

More preferably, the fluid coupling is so adapted 

that when the fluid coupling is completely tightened up, 

each annular projection is in pressing contact with the 

20 gasket end face, with the abutting end faces of the 

coupling members in contact with each other, each at a 

portion thereof radially outward of the recessed 

portion. When so designed, the fluid coupling as 

completely tightened up has an increased area of contact 
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including the area of contact between the gasket and the 

·ccupling-members plus the area of contact between the 

coupling members, consequently ensuri~g fluid-tightness 
' ' 

even if subjected to an externai bending force. 

5 More preferably, the· end face of each cylindrical 

portion includes an inner flat face ~nward of the 

annular projection and an outer flat face outward of the 

annular projection, the inner flat face projecting 

beyond the outer flat faoe axially of the cylindrical 

10 portion, the inner flat face of each cylindrical portion 

being adapted to come into contact with the gasket end 

f aoe before the abutting end faces of the coupling 

members come into contact with each other at the 

re~ially outward portions. 

15 Preferably, each annular projection is positioned 

radia1ly outward of the inner periphery of the 

cylindrical portion and has in section a contour 

comprising a circular-arc portion extending radially 

outward from the end face of the cylindrical portion, 

20 and a straight portion continuous with the circular-arc 

portion, the circular-arc portion having a center 

radially inward of a junction of the circular-arc 

portion and the straight portion, the straight portion 

being inclined at an angle of 30 to 60 degrees with 
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respect to an axis of the cylindrical portion. When the 

·screws for the ooupling·membere are tightened, the 

annular projection cf eaoh C?OUPling member f ~rst presses 

tha end face of the gasket opposed thereto, and the 

5 inner edge part of cylindrical portion end face of each 

coupling member comes into intimate contact with the 

inner edge p5~t cf the gasket end face to provide a 

seal. Although the gasket deforms most greatly at the 

position where the annular projection is provided, this 

10 position 1s not at the inner edge of the gasket end face 

but outward of the inner edge, so that the gasket 

portion deforming most greatly is outward of the inner 

edge. Consequently, the inner peripheral portion of the 

gasket is unlikely to crease and will not permit 

lo deposition of dust or extraneous matter. The inclined 

straight portion included in the contour of the 

projection obviates the Oifficulty to be encountered in 

removing the gasket when the fluid coupling is 

disassembled, if the contour includes an axially 

20 extending straight portion. Moreover, an alteration in 

the reaction to be perceived by the hand-during 

tightening can be recognized more readily in this case 

than when the projection is in the form of a circuiar 

arc in its enti~ety. Thus, the projection of the 
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specified contour has the respective advantages of the 

.projection having a circular-arc contour only and the 

projection having an axially ••tending straight portion 

in its contour. If the inclination is smaller than 30 

e degrees, there arises the problem to be experienced with 

the axially extending straight portion, i.e. the 

drawback that the gasket is difficult to remove, whereas 

the inclination, if greater than 60 degrees, entails the 

drawbaok of the entirely circular-arc contour that an 

10 altered reaction is difficult to perceive. Accordingly, 

the inclination ie preferably 30 to 60 degrees, more 

preferably about 45 degrees. 

BRIEP DESCRIPTION OF ~HE DRAWINGS 

FIG. 1 is a front view partly broken away and 

15 showing an example of fluid control device hav~ng fluid 

coupl1ngs embodying the invention; 

FIG. 2 is an enlarged viaw in section of the fluid 

coupling shown in FIG. lJ 

FIG. 3 is an exploded perspective view showing e 

20 retainer and a gasket1 

FIG. 4 is a view showing the reta1ne• with the 

gasket held thereto, as the retainer is seen from one 

side thereof having a coupling member holder; 

FIG. 5 is a viaw in section taken along the line 5-5 

l-'rlHS SHEET HAS BEEN 
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in FIG. 41 

FIG.- 6 is a view in section taken along the line 6-6 

FIG. 7 is an enlarged view in section of the fluid 

5 coupling shown in FIG. 2 to illustrate a state of the 

coupling while it is being tightened up; 

FIG. a is an enlarged fragmentary view in section 

showing a projection of preferred shape when nuts are 

manually tightened: 

10 FIG. 9 is a view of the assembly of FIG. 8 as 

further tightened up; and 

FIG. 10 is an enlarged view in section of a 

conventional fluid coupling. 

DESCRIPTION OF THE PRBFBRR!D EMEJOCIMBNTS 

15 Embodiments of the present invention will be 

c.'!esaribed below with reference to the drawings • 

. The terms "upper, 11 "lower," "left" and "right" as 

herein used refer respectively to the upper, lower, left 

and right sides of FIG. 1. The terms "upper" and 

20 "lower" are used :for convenience of description; the 

illustrated device may be installed as turned upside 

down or in a lateral position. 

PIG. 1 shows a fluid control device wherein 

retainers of the invention are used for fluid couplings. 

1iiiiffi~fli nns SHEET HAS BEEN 
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The device ccmpr1ses, ae arranged from left rightward~ a 

.fluid in~et portion 1, first on-off valve 2, massflow 

controller (regulator) 3, second on-off valve 4 and 

fluid outlet portion 5. The first on-off valve 2 

5 comprises a blocklike body 6 having a leftwaraly opened 

inlet channel 42 and a rightwardly opened outlet channel 

50, and an actuator 7 for blocking or permitting 

communication between the two channels 42, 50. 

Similarly, the second on-off valve 4 comprises a 

10 block.like body 8 having a leftwardly opened inlet 

channel 53 and a rightwardly opened cutlet channel 48, 

and an actuator 9 for blocking or permitting 

communication between the two channels 53, 48. 

~he regulator 3 is provided at the left and right 

15 sides of its lower end portion with left and right upper 

channel blocks 10, 11 as projected le·ftward and 

~ightward. The left upper channel block 10 is formed 

with a downwardly opened inlet channel 51 in 

communication with an inlet channel (not shown) of the 

20 regulator 3. The right upper channel block 11 has a 

downwardly opened outlet channel 54 in communication 

with an outlet channel (not shown) of the regulator 3. 

Although not shown, the channel b1ocks 10, 11 are fixed 

to the regulate~ 3 with screws driven in sideways. 

r----.. --... - .... ~_,..,,, 
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Left and right lower channel blocks 12, 13 are 

· provided beneath the left and right upper channel blocks 

10, 11, respectively. The right face of the body 6 of 
I 

the first on-off valve 2 is in contact with the left 

5 face of the left lower channel block 12, and the left 

face of the body 8 of the second on-off valve 4 with the 

right face of the right lcwer channel block 13. 

The left lower channel block 12 is formed with an 

inlet channel 49 for holding the rightwardly opened 

10 outlet channel 50 of the first on-off vale 2 in 

communication with the downwardly opened inlet channel 

51 of the left upper ch~nnel block 10. The right lower 

channel block 13 haa an outlet channel 52 for holding 

the downwardly opened outlet channel 54 of the right 

15 upper channel block 11 in communication with the 

leftwardly opened inlet channel 53 of the second on-off 

valve 4. 

The body 6 of the first on-off valve 2 is joined to 

the left lower channel block 12 with screws 22 driven 

20 into the block 12 from the right side thereof. 

Similarly, the body B of the second on-off valve 4 ie 

joined to the right lower channel block 13 with screws 

22 driven into the block 13 from the left side thereof. 

Furthermore, the upper channel blocks 10, 11 are joined 
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to the respective lower channel blocks 12, 13 with 

screws 23 driven in from above the blocks 10, 11. 

A fluid coupling 27 is provided at eaoh of a 

plurality of locations, i.e., between the body 6 of the 

5 first on-off va.Lve 2 and· the left lower channel block 

12, between the body 8 of the seoond on-off v~lve 4 and 

the right lcwer channel block 13, between the upper 

channel blocks lO, 11 and the respective lower channel 

blocks 12, 13 and between the regulator 3 and the 1eft 

10 and right upper blocks 10, 11. 

With reference to FIG. 2, the fluid coupling 27 will 

be described which is provided between the left upper 

channel block (hereinafter referred to as the "first 

coupling member") 10 and the left lower channel b1ock 

15 (hereinafter referred to as the "second coupling 

mernbertt) 12 having the inlet channels (fluid channels) 

51, 49, respectively. 

The fluid coupling 27, which is adapted to hold the 

joint of the first and second coupling members 10, 12 

20 fluid-tight, comprises abutting end faces of these 

members 10, 12 which are so shaped as w~ll be described 

below, an annular gasket 32 interposed between the two 

coupling membera 10, 12, a retainer 33 holding the outer 

periphery of the gasket 32 for holding the gasket 32 to 

iiHiliiili1nr 
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the first coupling member 10 according to the 

"illustrated embodiment, and screw means 23 for fastening 

the:two coupling members 10, 12 together. 

The first and second coupling members 10, 12 are 

5 formed in their abutting end faces with respeotive 

gasket accommodating portions 34, 35 which are ~ecessed 

by approximately one~half of the thickness of the gasket 

32 respectively from reference face• lOa, 12e each 

included in the corresponding en~ face and projecting 

10 most greatly therefrom, and with respective retainer 

accommodating annular recessed portions 36, 37 disposed 

around the recessed portions 34, 35 and having a deeper 

bottom face than the portions 34, 35. The gasket 

accommodating recesaed portions 34, 38 are formed on 

15 their bottom surfaces with respective annular 

projections 38, 39 for clamping the gasket 32. The 

first and second coupling members 10, 12 are identical 

in shape with respect to these recessed portions 34, 35, 

retainer accommodating recessed portions 36, 37 and 

20 annular projections 38, 39. The bottom surface of each 

recessed portion 34 (35) and the inner peripheral 

surface of eaoh recessed portion 36 (37) form a retainer 

holding hollow cylindrical portion 14 (15) which has the 

gasket clamping annular projection 38 (39) at its 

'nns SHEET HAS BEEN 
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projecting end. The bottom surface of the gasket 

·accommodating recessed portion 34 (35), i.e., the end 

surface of the cylindrical ~ortion 14 (15), is divided 

into an inner flat face 81 (82) positioned radially 

5 inws~dly of the annular projection 38 (39) and 

approximately perpendicular ta the axis of the channel 

portion 51 shown in FIG. 2, and an outer flat face 83, 

(84) positioned radially outwardly of the annular 

projection 38 (39) and approximately perpendicular to 

10 the axial direction. The inner flat face 81 (82) is 

slightly (about 0.02 mm) projected beyond the outer flat 

face 83 (84) axially of the channel portion 51. 

The gasket 32 is made of ata~niess steel, has an 

inside diameter equal to the diameter of the channels 

16 !51, •9 of the coupling members 10, 12 and comprises a 

small portion 61 and a large portion 62 having a larger 

outside diameter than the small portion 61. 

The retainer 33 is made from stainless steal as an 

integral piece. As shown in greater detail in FIGS. 3 

20 to 6, the retainer 33 comprises a ring 71 serving as a 

skeleton, a gasket holder 72 for holding- the outer 

periphery of the gasket 32, a coupling member holder 73 

for holding an end portion of the first coupling member 

10. and a handle 74 for permitting fingers to hold the 
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retainer with ease. 

The rin; 71 is L-shaped in section and ao adapted as 

not to deform diametricallY, when held by a force of 

fingers. 

5 The gasket holder 72. comprises four gasket holding 

claws 72a projecting radially inward from the. inner 

periphery of the ring 71 and equidistantly spaced apart 

along the ring. Baoh of the claws 72a is slightly 

resilient and has an axially bent inner end, and the 

10 inner surf ace of the bent portion 72b is adapted to 

elastically press the outer periphery of the small 

portion 61 of the gasket 32, whereby the gasket 32 is 

prevented from moving inside the retainer 33 radially 

and &Kially thereof. When the gasket 32 is fitted into 

15 the retainer 33, the large portiop 62 of the gasket 32 

bears against the holding claws 72a and is thereby 

rata:Lned in position. This eliminates the likelihood of 

the gasket 32 slipping off the retainer 33. 

The coupling member holder 73 comprises two ooupling 

20 member holding lugs ?3a radially extending from the 

inner ends of two edge portiona 71a opposed to each 

other and radially inwardly pr~jecting from the inner 

periphery of the ring ?l. Each of the holding luga 73a 

is larger than the gasket holding claw 72a and 

- . , ....... ----~-----···• ............ -·-~··•-.. ·--·-·-
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positioned between the adjacent two claws 72a, with a 

small clearance formed between the lug and each claw. 

The two lugs 73a, which are slightly resilient, 
. ' 

elastically hold therebetween the outer periphery of the 

5 retainer holding cylindrical porticn 14 of the first 

coupling member 10. whereby the retainer 33 1$ held to 

the first coupling member 10. 

The handle 74 comprises two handle pieces 74a each 

formed on the r.:Lng 71 at the outer periphery of the 

10 portion thereof provided with the holding lug 73a end 

projecting in an axial direction opposite to the lug 

73a. 

When the two handle pieces 74a a:re held with fingers 

and forced radially inward, the force deforms each 

15 holding lug 73a radially outward aa supported at the 

portion of the r~ng 71 at the junction of the lug 73a 

end the handle piece 74a. Thus, the lugs 73a are 

opened, permittin; the retainer 33 to be attached to the 

coupling member 10 with easa. When the handle pieces 

20 74a are released from the fingers after the retainer 33 

is attached to the ooupling member 10, the lugs 73a 

return to the original state, e1ast1cally holding the 

cylindrical portion 14 of the coupling member 10. When 

the elastic force is given an appropriate value, the 

THIS SHEET HAS BEEN 
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coupling member 10 can be effectively held. 

FIG.·· 2 shows the first and second coupling members 

10,~12 as fastened together. by manually tightening up 

the screws 23 for these members. In this state, the 

5 gasket clamping annuiar projections 38, 39 on1y are in 

bearing contact with the gasket 32, with a clearance 

remaining between each end feoe of the gasket 32 and the 

inner flat face 81 (82}, opposed thereto, of the 

reoeaaed portion 34 (35) 0£ the coupling member 10 (12), 

10 as well as between the referenoe faces lOa, 12a of 

abutting end faoea of the two coupling members lO, 12. 

The clearance between each gasket end face and the inner 

flat face 81 (82) opposed thereto is 0.1 mm, and the 

clearance between the reference faoes lOa, 12a is 0.22 

15 nun. Acoord!ngly, when the screws are tightened with a 

spanner from the state shown in FIG. 2, the inner flat 

faces 81, 82 first come into contact with the respective 

end faces of the gasket 32, whereupon the grad1ent of 

the tightening torque alters to give a perceivable 

20 reaction to the hand. VIG. 1 shows this state. In this 

state, a clearance still remains between the reference 

feoee lOa, 12a of the two coupling members 10, 12 as 

seen in FIG. 7. The reference faces lOa, 12a come into 

contact with each other when the screws 23 are further 

l nns SHEET HAS BEEN 
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tightened. up. The variation in the gradient of the 

·tightening torque occurring at this time can be made 

grea.ter than the variation ~n the gradient of the 

tightening torque produced upon the inner flat faces 81, 

5 82 of the gasket accommodating recessed portions 34, 35 

coming into contact with the respective end faces of the 

gasket 32, by giving a greater area to the reference 

faces lOa, 12a than to the inner flat ~aces 81, 82. The 

re~erence faces lOa, 12a cf abutting end f acas of the 

10 coupling members 10, 12 then act as a stopper, 

preventing further tightening. Further the increase of 

the stopper area results in enhanced flexural strength. 

Sven in this state, there remains a clearance of 0.01 mm 

between the outer flat face 83 (84) of the gasket 

15 accommodating recessed portion 34 (35) of the coupling 

member 10 (12) and each gasket end face. The proper 

tightening range is from the position where the inner 

flat faces 81, 82 come into contact with tne respeotive 

faces of the gasket 32 to the position where the 

20 raferenca faces lOa, 12a come into contact with each 

other. 

With the fluid coupling 27 described, the retainer 

33 is capable of holding either one of the first and 

second coupling members 10, 12, eo that in assembling 

THIS SHEET H.~, 
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the fluid control device shown in FIG. l, the components 

3, 6, B, ·10, ll, 12, 13 can be joined or connected to 

one another regardless of whether the abutting end face 
' ' 

of each component is of the male type or female type. 

5 The retainer 33 is adapted to hold the retainer holding 

cylindrical portion 14 of the first coupling ~ember 10 

with which the small portion 61 of the gasket 32 ia in 

contact, whereby the gasket 32 can be accurately 

positioned in place relative to the gasket clamping 

10 projection 38 of the first coupling member. It is 

1ikely that the coupling members 10, 12 will shift 

15 

relative to each other ~n a direction perpendicular to 

the axis (misalignment of their axes) when the screws 23 

are tightened, Shifting the gasket clamping projection 

39 of the second coupling member 12 relative to the 

gasket 32, whereas the large portion 62 of the gasket 32 

is adapted for contact with the second coupling member 

12, and the projecting 39 is less likely to become 

released from the gasket end face 32 which has a larger 

20 area, even in the event of such shifting, consequently 

preventing impairment of the seal due tn shifting or 

displacement. The deformation of the gasket 32 

occur~ing when the fluid coupling 27 is tightened up is 

absorbed by the deformation of the four gasket holding 
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claws 72a, with the result that the coupling member 

·holder 73 remains unaffected, effectively holding the 

ret~iner 33 to the coupling,member 10 without 

impairment. These effects are sustained also when the 

s fluid coupling 27 as ~isassembled is assembled again to 

assure the coupling of the sealing function. 

~he number of claws 72a, lugs 73a or handle pieces 

74a in the foregoing embodiment is not limited to the 

numbe~ mentioned. 

10 FlGS. 8 and 9 show gasket clamping annular 

projections 108, 109 of preferred shape for use in the 

fluid coupling of the invention. In section, each of 

the annular projections 108, 109 has a contour which 

comprises a circular-arc portion 108b (l09b) radially 

l~ extending from the inner flat face Bl (82) of each 

coupling member 10 (12), and a straignt port~on 1oaa 

(109a) connecting the circuiar•arc portion lOSb (109b) 

to the outer flat face 83 {84) included in the abutting 

end face of eaoh coupling member 10 (12). ~he circular 

20 arc of the portion 108b (109b) is centered about a point 

positioned radially inward of the junction of the 

circular-arc portion lOSb (109b) and the straight 

port~on 108a (109a). The straight portion lOSa (l09a) 

is inclined at an angle of 45 degrees with respect to 
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the axis of the cylindrical portion 14 (15). 

FIG. 8 shows the coupling on an enlarged scale when 

the screws 23 are manually ~ightened. As the aorewe 23 

are tightened, the extremity of each annular projection 

5 108 (109) first comes into oontact with the end face of 

the gasket 32 opposed thereto as seen in the Qrawing. 

At this time, an inner clearance G1 is present between 

the inner flat face Bl (82) of each coupl~ng member 10 

(12) and the gasket and face opposed thereto, and an 

10 outer clearance G2 greater than ~he clearance Gl is 

present between the outer flat face B3 (84) of each 

coupling member 10 (12) and the gasket end face. 

Furthermore, a still greater clearance G3 is present 

between the reference faces lOa, 12a of abuttin; end 

15 faces of the coupling members 10, 12. ~hus, Gl < G2 < 

G3. As the screws 32 manually tightened are further 

tightened with a spanner or the like, the gasket 32 

deforms, reducing the inner clea~ance G1 ta zero first 

as seen in PIG 9. The outer clearance G2 is not zero at 

20 this time. When the screws are properly tightened, the 

outer clearance G2 diminishes also to zero, with the 

inner flat faces Bl, 82 in intimate contact with the 

inner edge parts of the respective end faces of the 

gasket 32 and with the inner peripheries of the coupling 

This Sheet Has Been Replaced 
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members 10, 12 approximately flush with the inner 

·periphery of the gasket 32. As a result, a clearance or 

cavity that would trap a liquid no longer remains. The 

clearance GS between the reference faces lOa, 12a of 

5 abutting end faaes of the coupling members 10, 12 has 

not diminished to zero even at this time. When the 

screws are further tightened up, this clearance G3 

reduces to ze~o, offering greatly increased res1stanoe 

to tightening to prevent overtightening. 

10 Although the gasket 32 deforms moat greatly at the 

position where each annular projection 108 (109) is 

provided, this position is not at the inner edge of the 

gasket end fece but outward of the inner edge, so that 

the gasket portion deforming most greatly is outward of 

15 the inner edge. Consequently, the inner peripheral 

portion of the gasket ia unlikely to crease and will not 

permit deposition of dust or extraneous matter. 

The gasket 32 and the annular projections 109, 109 

are so dimensioned that when the tightening torque has 

20 reached a proper value, the clearances Gl, G2 between 

the gasket 32 and the inner and outer flat fa.ces 81, 82 

and 83, 84 disappear. For example, the height of each 

annular projection 108 (109) from the inner flat face 81 

(82) is 0.1 mm, the radius of the circular aro is 0.5 

r···--··-···--·-···------"j'J HS Si-li:~LT HAS BEEN 
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mm, and the outer flat face 83 (84) is recessed from the 

·inner flat face 81 (82) by 0.02 mm. 

With the annular projection 108 (109) having the 
' 

straight portion 108a (109a) which is inclined ~ith 

5 respect to the axial direction, the tightening torque 

markedly increases relative to tha angle of r9tation of 

the ecrew 23 upon the outer flat face 83 (84) coming 

into contact with the gasket 32, with the result that 

the worker can manifestly recognize the variation in the 

10 torque, i.e., alteration in the reaction. On the other 

hand, when the contour of the annular projection in 

section is circular arc and has no straight portion, the 

t~ghtening torque increases at an approximately constant 

X"ate relative to the angle of rotation of the screw, and 

15 it is difficult to perceive an alteration in the 

reaction. Thus, the annular projection 108 (109) having 

the inclined straight portion 108a (109a) is more 

advantageous than otherwise in that the completion of 

tightening can be recognized from an alteration in the 

20 reaction perceived. In the case of an annular 

projection having a straight portion extend~ng in the 

axial direction, axially shifting the gasket 32 relative 

to the coupling member 10 (12) involves a great 

frictional force. Th.is gives rise to the probiem that 
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gasket 32 is difficult to remove from the coupling 

members 10, 12 in disassembling the coupling. In 

contrast, the annular projection 108 (109) having the . ' 

axially inclined straight portion lOBa (109a) is 

5 generally equivalent to the annular projection with a 

circular-arc contour having no straight portion and is 

completely free of the problem that the gasket 32 ia 

difficult to remove from the coupling member 10 (12) in 

disaasembling the coupling. The projection 108 (10) of 

10 the coupling shown in FIGS. B and 9 therefore has the 

respective advantages of the projection having a 

circular-arc portion only and the projection having an 

axially extending straight portion, and is optimi~ed in 

configuration. 
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Whet is claimed is: 

l. A fluid couplin; comprising a first coupling 

member and a second coupling member eaoh having a fluid 
' 

channel, an ,nnular gasket provided between the two 

5 coupling members, and a retainer for holding an outer 

periphery of the gasket to hold the gasket to one of the 

coupling members, the fluid coupling being characterized 

in that each of the coupling members is formed in en 

abutting end face theracf with a recessed portion for 

10 accommodating the gasket and the retainer therein, the 

recessed portion having a retainer holding holl~ 

cylindrioa1 portion formed centrally on a bottom surface 

thereof and provided on an end face thereof with an 

annular projection for clamping the gasket, the gasket 

15 comprising a small portion and a large portion having a 

greater outside diameter than the small portion, the 

retainer being attached to the cylindrical portion of 

the coupling member with which the gasket small portion 

is in contact. 

20 2. A fluid coupling acoording to claim 1 wherein an 

inner edge part of the end faoe cf each.cylindrical 

po~tion oomea into intimate contact with an inner edge 

part cf an end f aca of the gaaket when the fluid 

coupling is completely tightened up. 
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3. A fluid coupling according to claim 2 wherein 

·when the fluid coupling is completely tightened up, each 

ann~lar projection is in pr~saing contact with the 

gaskat end face, and the abutting end faces of the 

5 coupling members is in contact with each other, each at 

a portion thereof radially outward of the recessed 

portion. 

4. A fluid coupling according to olaim 3 wherein the 

end face of each cylindrical portion includes an inner 

10 flat face inward of the annular projection and an outer 

flat face outward of the annular projection, the inner 

flat face projecting beyond the outer flat face axially 

of the cylindrical portion, the inner flat face of eaoh 

cylindrical portion being adapted to come into contact 

15 with the gasket end face before the abutting end faces 

of the coupling members come into contact with each 

other at the radially outward portions. 

s. A fluid coupling according ta claim 2 wherein 

eaoh annular projection is positioned radially outward 

20 of an inner periphery of the cylindrical portion and has 

in section a contour compr~sing a ~iroular-arc portion 

extending radially outward from the end £ace of the 

oylindrioa1 portion, and a straight portion continuous 

with the circular-arc portion, the circular-ere portion 
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having a center radially inward cf a junction of the 

circular~arc portion and the strai~ht portion, the 

. str$ight portion l>eing inol~ned at an angle of 30 to ~O 

degrees with respect to an axis of the oylindrioel 

5 portion. 
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