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TITLE OF THE | NVENTI ON Y _
CCUPLING BACKGROUND OF THE | NVENTI ON 617(5% 33-
present-'invention relates to fluid couplings, 5 and nore partlcuW&?@wnrﬁua
fluid coupling for use in fluid control devices for manufacturing

senm conduct or s,

1
TITLE OF THE INVENTION

FLUID COUPLING

BACKGROUND OF THE INVENTION
The present inventionh relates to fluid couplings,

5 and more particularly to a fluid coupling for use in
£fluid control devices for manufacturing semiconductorsa,
the fluid coupling being useful for lnterconnecting
magsflow controllers, on-off valves, and connecting
blocks interposed between these devices. .

10 Fluid control davices for use in manufacturing
semiconductors comprise 8 regulator such as massflow
controller for controlling the rate of flow or a pres-
gure regulator, and an on-off valve in combination with

 the regulator. It is known to connect the massflow

15 uonfrollar to the on-off valve by a suitable connecting
block as a preferred arrangement (see JP-A No.
326943/1996). FIG. 10 shows the construction of a fluid
coupling included in the arfangemant.

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

20 prises 8 male coupling member 91 having -an abutting end
face formed with a hollow oylindrical fitting projection
95, a female coupling member 92 having a fitting re=

cessed portion 96 circular in cross section and formed
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the fluid coupling being useful for interconnecting massf | ow
controllers, on-off valves, and connecting bl ocks i nterposed between
t hese devices. 10 Fluid control devices for use in manufacturing
sem conductors conprise a regulator such as massfl ow controller for
controlling the rate of flow or a pres- sure regul ator, and an on-off
val ve in conbination with the regulator. It is known to connect the
massflow 15 controller to the on-off vaIv% by a suitabl e connecting
bl ock as a preferred arrangenent (see JP-A"No. 326943/ 1996). FIG 10

shows the constryctd Yy finy bhidi face thab@dE%d Honwded bRsklE 9§™ angement .

‘intarposéd between the two coupling members 91, 92, and
. a retainer 94 for holding the outer periphery of the
gasket 93 to hold the gasket 93 to the female coupling
5 member 92. The projactibn 98 of the male coupling
member 91 is formed in ite projecting end with a gasket
accommedating annular cavity 100. The circular recessed
portion 96 of the famale coupling member 92 has a
retainer holding cylindrical portion 97 formed in its
10 projecting end 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 oconnecting block, massflow controller main body or a
blaock 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 95 of the
male coupling member 91 is fitted in the recessed
20 portion 96 of the female coupling member 92, whereby the
menbers 91, 92 are pravented 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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Wth reference to FIG 10, the tluid coupling com 20 prises a nale

coupl i ng nenber 91 having an abutting end face fornmed with a hol |l ow
cylindrical fitting projection 95, a femal e coupling nenber 92 having

afitting re-

cessed portion 96 circular in cross section and forned

2 inafitting end face thereof, an annul ar gasket 93

10

15

*20

3

The conventional fluid coupling described includes

“two types of codpling members, i.e., male and female, sO

~ that when these members are to be joined, each member

needs to be identified to distinguish the orientation
thereof for the joint. The joining procedure therefore
takes much time, while when the orientation 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
is eliminated, the advantage of preventing radial
displacement by the fitting engagement is no longer
available, with the result that the female coupling
member 92 becomes radially shiftable relative to the
male coupling member 91. In the case of the female
coupling member 92 having the gasket-holding retainer 94
fitted around its 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 ratainer

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 from

the gasket end face to impair the seal.
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I nt er pgsed between the two coupling nenbers 91, 92, and

NU 1bg8 . r o
a retai ner 94

for holding the outer periphery of the gasket 93 to hold the gasket 93
to the female coupling 5 nenber 92. The projection 95 of the male coupling

menber 91 is formed in its projecting end with a gasket

-acconmodat i ng

annul ar cavity 100. The circul ar recessed portion 96 of the fenale

coupling nenber 92 has a retainer holding cylindrical

portion 97 forned

inits 10 projecting end with a gasket acgommodati ng annul ar cavity
101. The bottom surfaces of the caved portions 100, 101 are fornmed with

gasket clanping annghik typePd®) £iidsoudlingd fuirth@echayete problem

‘of permitting leskage of fluid when subjected to a

_ bending force. Additionally, for the coupling to be

suitable to uses of which a very high degree of

5 oleanliness is required as in manufacturing

semiconductorsg, & problem still remains to be solved as

to what configuration is to be given to the gasket

clamping annular projections.

SUMMARY OF THE INVENTION

10 An object of the present invention is to eliminate

the distinction between the male and female types of

coupling members and 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 £luid

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 f£luid coupling having gasket clamping annular

20 projections of optimized shape.

The present invention provides a fluid coupling

comprising a first coupling member and a second coupling

member each having a fluid channel, an annular gasket

provided between the two coupling members, and a
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Each of the coupling menmbers 91, 92 may be a 15 connecting block massf | ow

controller main body or a bl ock joined to the on-off valve. One of

t hese coupling menbers 91, 92 is of the male type, and the other nenber
is of the female type. The fitting projection 95 of the - mal e coupling
menber 91 is fitted in the recessed 20 portion 96 of the fenal e coupling
menber 92, whereby the menbers 91, 92 are prevented fromshifting
radially relative to each other. Thesretainer 94, holding the

gasket 93, is attached to the cylindrical portion of the femal e

coupling nenmberpfeainareee Roldshg! an it iperiphery 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 an abutting end face

5 thereof with a recessed portion for accommodating the
gasket and the retainer therein, the recessed portion
having a retainer holding hollow cylindrical portion
formed centrally on a bottom surface thereof and
provided on an end face thereof with an annular

10 projection for clamping the gasket, the gasket
comprising a small portion and a8 large portion having a
greater outside diameter than the small portion, the
retainer being attached to'the oylindrical portion of
the coupling member with which the gasket small portion

15 4is in contact.

With the fluid coupling of the invention, the
retainer can be attached to either one of the first and
gecond 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 membar. The retainer is attached to the
coupling member with which the small portion of the
gasket is in contact, whereby the gasket can be

accurately positioned relative to the annular projection
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3 The conventional fluid coupling described includes t wo

types of coupling members, i.e., male and female, so t hat when t hese
menbers are to be joined, each nenber needs to be identified to

di stinguish the orientation 5 thereof for the joint. The joining
procedure therefore takes nuch tinme, while when the orientation of the
j oi nt Is to be reversed, there arises a need to use additional
coupling nenbers of reverse male-fenale regationship.

of thise coupling member. The large portion of the
‘gaskat 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 projection is less

likely to become released from the gasket end face in
corresponding relation with the greater area of this
gasket end face. This precludes the impairment of the
sealing function.

10 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 of the gasket when the fluid coupling is completely
tightened up. No cavity or clearance trapping a liquid

15 then remains between each cylindricsl portion and the
gasket. |

More preferably, the fluid coupling is so adapted
that when the £luid coupling is completely tightened up,
each annular projection is in pressin§ 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 qoupling as

completely tightened up has an increased area of contact
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If the distinction between the nale and fenmale types 10 is elimnated,

t he advantage of preventing radi al di spl acenent by the fitting
engagenment is no | onger avai lable, with the result that the fenale
coupl i ng menber 92 becones radially shiftable relative to the

mal e coupling nenber 91. In the case of the female 15 coupling nenber 92
havi ng t he gasket-hol ding retainer 94 fitted around its cylindrical
portion 97, the gasket cl anping projection 99 thereof is unlikely to
become radially displaced relative to the gasket 93, whereas W th

the mal e coupl ilngluddhgr thé apeaiof rcontactthetueen xbe gasketnand stheched,
t he gasket cl anping projection 98
-coupling members plus the area of contact between the
cougling members, consequently ensuring fluid-tightness
even if subjected to an external bending force.

5 More preferably, the end face of each cylindrical
portion includes an inner flat face inward of the
annular projection and an ocuter flat face outward of the
annular projeutioﬁ, the inner flat face projecting
beyond the outer flat face axially of the cylindrical

10 portion, tbe inner flat face of each cylindrical portion
being adapted to come into contact 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.

15 Praferably, each annular projection is positioned
radially outward of the inner periphery of the
cylindrical portion and has in section a contour
comprising a circular-arc portion extending radially
outwar& from the end face of the cylindrical portioen,

20 and a straight portion continucus with the circular-arc
pertion, the circular-are portion having a center
radially inward of a junction of the eircular-arc
portion and the straight portion, the straight portion

being inclined at an angle of 30 to 60 degrees with
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thereof is liable to shift radially relative to the gasket 93.
Consequently, this gives rise to the problem t hat the clanping
proj ection 98 becones rel eased from t he gasket end face to inpair the
seal . Substitute sheet - 2
February 1998 This type of fluid coupling further has the
pr obl em of permtting | eakage of fluid when subjected to a

B

respect to an axis of the cylindrical portion. When the
‘screws for the coupling members are tightened, the
_ annqlar projection of each coupling member first presses

the end face of the gasket opposed thereto, and the

5 inner edge part of cyllndrical portion end face of each
coupling member comes into intimate contact with the
inner edge part of 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 is 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

15 deposition of Gust or extraneous matter. The inclined
straight portion included in the contour of the
projection obviates the difficulty to be encountered in
removing the gasket when the fluid coupling is
disassembled, 1f 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 circular

arc in its entirety. Thus, the projection of the
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bending force. Additionally, for the coupling to be suitéﬁf%ﬂﬁojhsé% of
which a very high degree of 5 cleanliness is required as in manufacturing
sem conductors, a problemstill remains to be solved as to what
configuration is to be given to the gasket cl anpi ng annul ar

proj ections. SUMVARY OF THE | NVENTI ON 10 An

obj ect of the present invention is to elimnate the distinction between
the mal e and fenal e types of coupling $renbers and to provide a fluid
coupl i ng which is prevented frominpairnent of the sealing function due

to shifting or &pepiftedementour has the respective advantages of the
projection having a circular-arc contour only and the
projection having sn axially extending straight portion
in its contour. If the inciination ig smaller than 30
5 degrees, there arises the problem to be experienced with
the axially extending straight portion, i.e. the
drawback that the gasket ig difficult to remove, whereas
the inolination, if greater than 60 degrees, entails the
drawback of the entirely circular-arc contour that an
10 altered reaction is difficult to perceive. Accordingly,
the 1nolin§tion is preferably 30 to 60 degrees, more
preferably asbout 45 degrees.
BRIEF DESCRIPTION QF THE DRAWINGS
FIG. 1 is a front view partly broken away and
15 showing an example of f£luid control device having fluid
couplings embodying the invention;
FIG. 2 ie an enlarged view in section of the f£luid
coupling shown in FIG. 1}
FIG. 3 is an exploded perspective view showing a
20 retainer and a gasket;
FIG. 4 is a view showing the retainer with the
gasket held thereto, as the retainer is seen from one
sidelthereof having a coupling member holder;

FIG. 5 is a viaw in section taken along the line 5-5
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lgggag?%grwﬁgject o? ﬁérlnventlon to provide a fluid ic. m 8 pllﬁé
which'will not pernit the | eakage of fluid even | f subjectlng to a
bendi ng force. Still another object of the invention is to provide
a fluid coupling having gasket clanping annular 20 projections of
optim zed shape. The present invention provides a fluid coupling
conprising a first coupling nmenber and a second coupling menber each
having a fluid channel, an annul ar gasket g provi ded between the two
coupling menbers, and a

in FIG. 4;

FIG. 6 is a view in section taken along thae line 6-6
~in FIG. 4;
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. 8 is an enlarged fragmentary view in section
showing & 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 PREFERRED EMBODIMENTS
15 Embodiments of the present invention will be
descaribed below with reference to the drawings.

The terms "upper," "lower," "left" and "right" as
herein used refer respectively to the upper, lowar, 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.

FIG. 1 shows a fluid contreol device wherein

retainers of the invention are used for fluid couplings.
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retai ner for holding an outer periphery of the gasket to hol d t he

gasket to one of the coupling nenbers, the fluid coupling being
characterized in that each of the coupling menbers is forned in an
abutting end face 5 thereof with a recessed portion for ac¢comobdating the
gasket and the retainer therein, the recessed portion havi ng a retainer
hol di ng holl ow cylindrical portion formed centrally on a bottom surface
t her eof and 11

The device comprises, as arranged from left rightward, a
£fluid inlet porfion 1, first on~off valve 2, massflow
congroller (regulator) 3, second on-off valve 4 and
‘fluid outlet portion 5. whé first on-off valve 2
5 oomprises a blocklike body 6 having 8 leftwardly opened
inlet channel 42 and a rightwardly opened outlet channel
50, and an sctuator 7 for blocking or permitting
communication between the two channels 42, 50Q.
8imilarly, the second on-off valve 4 comprises a
10 blocklike body B having a leftwardly opened inlet
channsl 53-and a rightwardly opened outlet channel 48,
and an actuator 9 for blocking or permitting
communication between the two channals 53, 48.
The regulator 3 is provided at the left and right
15 sides of its lower end portion with left and xight upper
channel blocks 10, 11 as projected leftward and
rightward. 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 8.
Although not shown, the channel blocks 10, 11 are fixed

to the regulator 3 with screws driven in sideways.
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provi ded on an end face thereof with an annular 10 projection for

cl anpi ng the gasket, the gasket conprising a small portion and a | arge
portion having a greater outside dianeter than the small portion, the
retai ner being attached to the cylindrical portion of the coupling
menber with which the gasket small portion 15 is in contact. Wth
the fluid coupling of the invention, the retainer can be attached to
either one of the first and second cpﬁpling menbers, so that the
coupl i ng nmenbers can be joined to each other wi thout the necessity of

20 di stinguishing thgedMaif Gayhki AwdP EREndsPBIdtks 2! 23 are
provided beneath the left and right upper channal blocks
10, 11, respectively. The right face of the body & of
the first on-0ff valve 2 is in contact with the left
5 face of the left lower channael block 12, and the left
face of the body 8 of the second on-off valve 4 with the
right face of the right lower 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 vele 2 in
communication with the downwardly cpened inlet channel
51 of the left upper channel block 10. The right lower
channel block 13 has 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 con-off valve 2 is joined to
the left lower cﬁsnnel block 12 with screws 22 driven
20 into the block 12 from the right side thereof.
Similarly, the body 8 of the second on-off valve 4 is
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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mhlch the smal | portion of the gasket is in contact, whereby the
gasket can be accurately positioned relative to the annul ar projection
6 of this coupling nmenber. The | arge portion of the © gasket is

fitted to the other coupling nenber in bearing
13
+to the respective lower channel blocks 12, 13 with
-gorews 23 driven in from above the blocks 10, 11.

‘A fluid coupling 27 is provided at each of a

plurality of locaticns, i.e., between the body 6 of the
5 first on-off valve 2 and the left lower channel block

12, between the body 8 of the second on-off valve 4 and

the right lower channel block 13, between the upper

¢hannel blocks 10, 11 and the respective lower channel

blocks 12, 13 and between the regulator 3 and the left
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 membar") 10 and the left lower channel block

15 (hereinafter referred to as the "second coupling
member") 12 having the inlet channels (fluid channelsa)
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 will be described
below, an annular gasket 32 interposed between the two
coupling members 10, 12, a retainer 33 holding the outer

periphery of the gasket 32 for holding the gasket 32 to
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contact therewith, so that even if the annul ar proj ection of the other

coupl i'ng nmenber ShlftS radially 5 relative to the gasket, the annul ar
projection is |ess likely to becone rel eased fromthe gasket end face
in corresponding relation with the greater area of this gasket end
face. This precludes the inpairnment of the sealing function. 10
Preferably, the inner edge part of the end face of each cylindrical
portion is adapted to cone into intigqgte contact with the inner edge
part of the end face of the gasket en the fluid coupling is

completely  dhig0%i 288 0allp1 ¥y Gfbiider 30 BLBBEATAG £520RN0 a [iquid
‘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 sbutting end faces with respective
gasket accommodating portions 34, 35 which are recessed
by approximately one-half of the thickness of the gasket
32 respectively from reference faces 10a, 12a each
included in the corresponding end 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
éccommodating recessed portions 34, 35 are formed on

15 <their bottom surfaces with rgspective 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
rocessed portion 34 (35) and the inner peripheral
surface of each recessed portion 36 (37) form a retainer
holding hollow cylindrical portion 14 (15) which has the

gasket clamping esnnular projection 38 (39) at its
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Agkﬁ}gﬂé?ggﬁﬁgtmeen eac% cyllndrlcal portion and the gasket.6
Nbre preferably, the fluid coupling is so adapted that when the fluid
coupling is conpletely tightened up, each annul ar projection is in
pressing contact with the 20 gasket end face, with the abutting end faces
of the coupling nmenbers in contact with each other, each at a
portion thereof radially outward of the recessed . portion. Wen so
designed, the fluid coupling as conpiget el y tightened up has an

i ncreased area of contact
projecting end. The bottom surface of the gasket

‘accommodating recessed portion 34 (35), i.e., the end
surface of the cylindrical portion 14 (15), is divided
into an inner £lat face 81 (82) positioned radially
5 inwardly of the annular projection 38 (39) and |
approximately perpendicular to 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 £lat face 8l (B2) is
slightly (about 0.02 mm) projected beyond the outer flat
face B3 (84) axially of the channel portion 51.
The gasket 32 is made of stainless steel, has an
inside diameter equal to the diameter of the channels
15 51, 49 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 6l.
The retainer 33 is made from stainless steel as an
integral piece. As Qhown 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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7 I ncl udi ng the area of contact between the gasket and the coupling
menbers plus the area of contact between the coupl i ng nenbers,
consequently ensuring fluid-tightness even if subjected to an external
bending force. 5 More preferably, the end face of each cylindrical
portion includes an inner flat face inward of the annul ar projection
and an outer flat face outward of the annul ar projection, the inner
flat face projecting beyond the outer 4fgl at face axially of the

cylindrical
retainer with ease.

The ring 71 is L-shaped in section and so 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 eguidistantly spaced apart
along the ring. Each of the claws 72a is slightly
resilient and has an axially bent inner end, and the

10 inner surfsce 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 ig
prevented from moving inside the retainer 33 radially
and axially thereof. When the gasket 32 is fitted into

15 the retainer 33, the large portion 62 of the gasket 32
bears against the holding claws 72a and is thereby
ratained in position. This eliminates the likelihood of
the gasket 32 slipping off the retainer 33.

The coupling member holder 73 comprises two coupling

20 member holding lugs 73a radially extending from the
inner ends of two edge portions 7la opposed to each
other and radially inwerdly projecting from the inner
periphery of the ring 71. Each of the holding lugs 73a

is larger than the gasket holding claw 72a and
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10 portion, the inner flat face of each cylindrical portion bei ng
adapted to cone into contact with the gasket end face before the
abutting end faces of the coupling menbers conme into contact with each
ot her at the radially outward portions. 15 Preferably, each
annul ar projection is positioned radially outward of the inner

peri phery of the cylindrical portion and has in section a contour
conprising a circular-arc portion extendiqy radially outward fromthe

end face of the cylindrical portion, 20 and a straight portion continuous
with the circulfisidioned bebbéh Othe 48] dddrd o 2lawporRapwielyiang a

el ‘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
§ retainer holding cylindrical portion 14 of the first
coupling member 10, whereby the retainer 33 isg held to
the first coupling member 10.
The handle 74 comprises two handle pieces 74a each
formed on the ring 71 at the outer periphery of the
10 portion thgreof provided with the holding lug 73a and
projecting in sn axial direction opposite to the lug
73a.
When the two handle pieces 74a are held with fingers
and forced radially inward, the force deforms each
15 holding lug 73a radially ocutward as supported at the
portion of the ring 71 at the junction of the lug 73s
and the handle piece 74a. Thus, the lugs 73a are
opened, permitting the retainer 33 to be attached to the
coupling member 10 with ease. When the handle pieces
20 74a are releaseq from the fingers after the retainer 33
is attached to the coupling member 10, the lugs 73a
return to the original state, elastically holding the

cylindrical portion 14 of the coupling member 10. When

the elastic force is given an sppropriate value, the
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radial]y inward of a junction of the circular-arc

portlon agd thél

straight portion, the straight portion being inclined at an angl e of
30 to 60 degrees with 8

respect to an axis of the cylindrical portion. Wen the - screws for the
coupling nmenbers are tightened, the annul ar projection of each coupling

menber first presses

10

15

20

18
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 thie state, the
gasket clamping annulax brojections 38, 39 only are in
bearing contact with the gasket 32, with a clearance
remaining between each end face of the gasket 32 and the
inner flat face 81 (82), opposed thereto, of the
recessed portion 34 (35) of the coupling member 10 (12),
as well as between the reference faces 10a, l2a of
abutting end faces of the two coupling members 10, 12.
The clearance between each gasket end face and the inner
flat face 81 (82) opposed thereto is 0.1 mm, and the
clesrance between the reference faces 10a, 12a is 0.22
mm. Accordingly, when the screws are tightened with a
spanner from the state shown in FIG. 2, the inner f;at
faces Bl, B2 first come into contact with the respective
end faces of the gasket 32, whereupon the gradient of
the tightening torgue alters to give a perceivable
reaction to the hand, FIG. 7 shows this state. In this
state, a clearance still remains between the reference
faces 10a, 12a of the two coupling members 10, 12 as
seen in FIG. 7. The reference faces 10a, l2a come into

contact with each other when the screws 23 are further
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the end face of ﬁe gasket opposed thereto, and the 5 inner edge part of

cylindrical portion end face of each coupling nmenber cones into
intimate contact with the i nner edge part of the gasket end face to
provi de a seal. Although the gasket deforms nost greatly at the
position where the annul ar projection is provided, this 10 position is not
at the inner edge of the gasket end face but outward of the inner edge,
so that the gasket portion deform ngigost greatly is outward of the

I nner edge. Consequently, the inner peripheral portion of the

gasket is unllkgbntégegrgg§e o weirilatioh PArthé giadi@poof ithe of dust or
extraneous matter. The inclined
tightening torque ooccurring at this time can be made
_gre;ter than the variation in 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 10a, l2a than to the inner flat faces 81, 82. The
roference faces 10a, 12a of abutting end faces of the
10 coupling mambers 10, 12 then act as a stopper,
preventing further tightening. Further the increase of
the stopper area results in enhanced flexural strength.
Even in this state, there remains a clearance of 0.0l mm
between the outer £lat 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 8l, 82 come into contact with the respective
faces of the gasket 32 to the position where the
20 reference faces l0a, l2a come into contact with each
other.
With the fluid coupling 27 described, the retainer
33 is capable of holding either one of the firat and

second coupling members 10, 12, 90 that in assembling
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straight portion included in the contour of the proj ection obvi ates

the difficulty to be encountered in renovi ng the gasket when the fluid
coupling is di sassenbl ed, if the contour includes an axially 20
extending straight portion. Moreover, an alteration in " the reaction
to be perceived by the hand during ti ghtening can be recogni zed nore
readily in this case than when the projectionis in the formof a
circul ar arc inits entirety. Thus, fgghe projection of the
the fluid control device shown in FIG. 1, the components
3, 6, 8,-10, 11, 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 member 10
with which the small portion 561 of the gasket 32 is in
contact, whereby the gasket 32 can be accurately
positioned in place relative to the gasket clamping
10 projection.as of the first coupling member. It is
likely that the coupling members 10, 12 will shift
relative to each other in a direction perpendicular to
the axis (misalignment of their axes) when the screws 23
are tightened, shifting the gasket clamping projection
15 39 of the second coupling member 12 relative to the
gagket 32, wheréas 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 beccme
released from the gasket end féce 32 which has a larger
20 asrea, even in the event of such shifting, consequently
preventing 1mpaiiment of the seal due to shifting or
displacement. The deformation of the gasket 32

occurring when the fluid coupling 27 is tightened up is

absorbed by the deformation of the four gasket holding
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9 speci fied contour has e respective advantages of the proj ection
havi ng a circul ar-arc contour only and the projection having an axially
extendi ng strai ght portion inits contour. If the inclination is
smaller than 30 5 degrees, there arises the problemto be experienced with
the axially extending straight portion, i.e. the drawback that the
gasket is difficult to renpbve, whereas the inclination, if greater than
60 degrees, entails the drawback of thg entirely circular-arc contour

that an 10 altered reaction is difficult to perceive. Accordingly,
claws 72a, with the result that the coupling member

‘holder 73 remains unaffected, effectively holding the
~retainer 33 to the coupling member 10 without
impairment. These effects are sustained alszo when the
5 fluid coupling 27 as disassembled is assembled again to
assure the coupling of the sealing function.

The number of clawa 72a, lugs 73a ox handle pieces
74a in the foregoing embodiment is not limited to the
nunber mentioned.

10 FIGS. 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 (109b) radially

15 extending from the inner flat face 81 (82) of each
coupling member 10 (12), and a straight portion 108a
(109a) connecting the circular-arc portion 108b (106b)
to the outer flat face 83 (B4) included in the abutting
eﬂd ?ace of each coupling member 10 (12). The oircular

20 arc of the portion 108b (109b) is centered about a point
positioned radially inward of the junction of the
circular-arc portion 108b (109b) and the straight
portion 108a (109a). The straight portion 108a (10%a)

is inclined at an angle of 45 degrees with respect to
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the inclination is preferably 30 to 60 degrees, nore prefera%ly aéout
45 degr ees. BRI EF DESCRI PTI ON OF THE DRAW NGS FI G
1is afront view partly broken away and 15 show ng an exanple of fluid

control device having fluid coupl i ngs enbodyi ng the invention;

FIG 2 is an enlarged viewin section of the fluid coupling shown in

FIG 1; FIG 3 is an expl oded perspective view showing a 20

retai ner and a gasket; FIG 4 is ggview showing the retainer with
t he gasket held thereto, as the retainer is seen from one

the axis of the cylindrical portion 14 (15).
FIG. 8 shows the coupling on an enlarged scale when
~ the sorews 23 are manuelly tightened. As the screws 23
are tightened, the extremity ¢of each annular projection
5 108 (109) first comes into contact with the end face of
the gasket 32 opposed thereto as seen in the drawing.
At this time, an inner clearance Gl is present between
the inner flat face 81 (82) of each coupling membar 10
(12) and the gasket end face opposed thereto, and an
10 outer clea;ance G2 greater than the 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
betwaen the reference faces 10a, 12a of abutting end
15 faces of the coupling members 10, 12. Thus, 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 clearance Gl to zero first
as seen in FIG 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 81, B2 in intimate contact with the
inner edge parts of the respective end faces of the

gasket 32 and with the inner peripheriss of the coupling
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si de thereoﬁ having a cgﬁgpm%g nmenber hol der; FI G SN%ébgjvi%wf?n
section taken along the line 5-5 10. in FIG 4;
FIG 6 is a viewin section taken along the line 6-6 in FIG 4;

FIG 7 is an enlarged view in section of the fluid

23
members 10, 12 approximately £flush with the inner
-periphery of the gasket 32. As a result, a clearance or
. cavity that would trap a 1iguid no longer remains. The
clearance G3 between the reference faces 10a, l2a of
§ abutting end faces 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
raduces to zero, offering greatly increased resistance
to tightening to prevent overtightening.

10 Although the gasket 32 deforms most greatly at the
position where each annular projection 108 (109) is
provided, this position is not at the inner edge of the
gasket end face but outward of the inner edge, so that
the gasket portion deforming most greatly ie outward of

15 the inner edge. Consequently, the inner peripheral
portion of the gasket is unlikely to crease and will not
permit deposition of dust or extranecus matter.

The gasket 32 and the annular projections 108, 109
are so dimensioned that when the tigﬁtening torque has

20 reached a proper value, the clearances Gl1, G2 between
the gasket 32 and the inner and outer flat faces 81, 82
and B3, 84 disappear. For example, the height of each
annular projection 108 (10%) from the inner flat face 81

(82) iz 0.1 mm, the radius of the circular arc is 0.5
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5 coupliing shown in FIG to1llustrate a state of the coup

it is being tightened up; FIG 8 is an enlarged fragnentary view in
section showi ng a projection of preferred shape when nuts are

manual |y tightened; 10 FIG 9 is a view of the assenbly of FIG 8 as
further tightened up; and FIG 10 is an enlarged view in section of
a conventional fluid coupling. DESCRI PTI ON OF THE
PREFERRED ENMBCDI MENTS 15 Enbodi nent s2af the present invention will be

described below with reference to the draw ngs.
mm, and the outer flat face B3 (84) is recessed from the

‘inner flat face.81 (82) by 0.02 mm.
;With the annular projecﬁion 108 (109) having the
straight portion 108a (109a) which is inclined with
5 respect to the axial direction, the tightening torque
markedly increases relative to tha angle of rotation of
the screw 23 upon the outer flat face B3 (84) coming
into contact with the gasket 32, with the result that
the worker can manifestly recognize the variation in fhe
10 torgue, 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
tightening tchue increases at an approximately constant
rate relative to the angle of rotation of the screw, and
15 it is difficult to perceive an alteratiqn in the
reaation. 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 extending in the
axial direction, axially shifting the gasket 32 relative
to the coupling member 10 (12) involves & great

frictionsl force. This gives rise to the problem that
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il lustrated device may be installed as turned upside
| at eral position. FIG 1 shows a fluid control

N0, 1638 b 48

herein used refer
respectively to the upper, |ower, left and right sides of FIG 1. The

terms "upper” and 20 "lower" are used for conveni ence of description; the

down or in a

devi ce wherein

retainers of the invention are used for fluid couplings.

28

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 108Ba (1.0%a) 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 ie

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

disassenbling 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 optimized in

cbnfiguration.
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The device conprises, as arranged fromleft rightward, a flurd an%t
portion 1, first on-off valve 2, nmassflow controller (regulator) 3,
second on-off valve 4 and fluid outlet portion 5. The first on-off

val ve 2 5 conprises a blocklike body 6 having a | eftwardly opened

i nl et channel 42 and a rightwardly opened outl et channel 50, and an
actuator 7 for blocking or permtting conmmuni cati on between the two
channel s 42, 50. Simlarly, the secomg on-off valve 4 conprises a 10

bl ockl i ke body 8 having a | eftwardly opened inl et
What is claimed is:

1. A £luid coupling comprising a first coupling
‘ memper and a gecond coupling member each having a fluid
channel, an annular gasket provided between the two
5 ocoupling members, and a retainer for holding an outer
periphery of the gasket to hold the gasket to one of the
coupling members, the £luid coupling being characterized
in that each of the coupling members is formed in an
abutting end face thersof with a recessed portion for
10 accommodat;ng the gasket and the retainer therein, the
recessed portion having a retainer holding hollow
cylindrical portion formed 6entrally on a bottom surface
thereof and provided on an end face thereof with an
annular projection for clamping the gasket, the gasket
15 oomprising a small portion and a large portion having a
greater outside diameter than the sﬁall portion, the
retainer being attached to the cylindrical portion of
the coupling member with which the gasket small portion
is in conﬁact.
2Q 2. A fluid coupling according to claim 1 wherein an
inner edge part of the end face of each cylindriocal
portion comes into intimate contact with an inner edge
part of an end face of the gasket when the fluid

coupling is completely tightened up.
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channel 53 and a rightwardly opened outl et channel 48, and an actuator

9" for "bl ocking or permtting communi cati on between the two channel s
53, 48. The regulator 3 is provided at the left and right 15 sides
of its lower end portion with left and right upper channel bl ocks 10,
11 as projected leftward and rightward. The | eft upper channel block 10
s forned with a downwardly opened inlet channel 51 in
communi cation with an inlet channel (not gghown) of the 20 regulator 3. The
ri ght upper channel block 11 has a downwar dl y opened outl et channel 54
in communi cation 3, RN EPufd EsipKing hasdedingotosibyin fwhemsiregul at or 3.
when the fluid coupling is completely tightened up, each
annular projection is in prgssing contact with the
gasket end face, and the abutting end faces of the
¥ aoupling members is in contact with each other, each at
a portion thereof radially outward of the recessed
portion.
4. A fluid coupling according to claim 3 wherein the
end face of each c¢ylindrical peortion 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 cylindricel portion, the inner flat face of each
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 ocutward portions.
5. A fluid coupling according to claim 2 wherein
each annular projection is positioned radially outward
20 of an 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, and a straight portion continuous

with the circular-arc portion, the circular-arc portion

)R A 1 T",‘;,S,’I‘iﬁ‘li‘im”, I fm i i s B




9, 3 2 i voy P' .
AlthgﬁHEHWé%Eéﬂ%uﬁ,'th§$@QEﬁ@@I bl ocks 10, 11 are fixed NE, 1938 2

to the
regulator 3 with screws driven in sideways.

12 - Left and right | ower channel blocks 12, 13 are
beneath the left and right upper channel bl ocks 10, 11, respectively.
The right face of the body 6 of the first on-off valve 2 is in contact
with the left 5 face of the left | ower channel block 12, and the |eft

28

provi ded

having a center radially inward of a junction of the
‘circular-are portion and the straight portion, the
_ straight portion being inclined at an angle of 3¢ to 60
degrees with respect to an axig of the cylindrical

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

N4

right face of

the right |ower channel block 13. The I eft | ower channel block 12
is formed with an i nl et channel 49 for holding the rightwardly opened
10 outl et channel 50 of the first on-off vale 2 in conmruni cation with
t he downwardly opened inl et channel 51 of the left upper channel bl ock
10. The right | ower channel bl ock 13 has an outlet channel 52 for

hol di ng t he downwardly opened outl et Z2%hannel 54 of the right 15 upper
channel block 11 in comunication with the | eftwardly opened inlet
channel 53 of the second on- CABSTRACE £OF &HE DISCLOSURE

10

Each of two coupling members is formed in an

abutting end face thereof with a recessed portion for

accommodating a gasket and a retainer therein, and the
recessed portion has a retainer holding hollow
cylindrical 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
comprises & small portion and a large portion having a
greater outaide diameter than the small portion. The
retainer is attached to the cylindrical portion of the
coupling member with which the gasket small portion is

in contact.

This Sheet Has Been Replace

[T

l‘l] y] .('H*ut_l }'[’\b RLE‘ \i
REPLACED




1YYIRIUALSH LYELLn FARIR TSR

nwye, tugu 1, Iv
The body 6 of the-first on-off valve 2 is joined to the left |ower
channel block 12 with screws 22 driven 20 into the block 12 fromthe right
si de thereof. Simlarly, the body 8 of the second on-off valve 4 is
joined to the right | ower channel block 13 with screws 22 driven into
the block 13 fromthe left side thereof. Furt hernore, the upper
channel bl ocks 10, 11 are joined:-
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driven in from above the bl ocks 10, 11. - A fluid coupling 27 is
provi ded at each of a plurality of locations, i.e., between the body 6
of the 5 first on-off valve 2 and the left | ower channel bl ock 12,
bet ween the body 8 of the second on-off valve 4 and the right | ower
channel bl ock 13, between the upper /Eﬁhannel bl ocks 10, 11 and the
respective | ower channel bl ocks i% 3 and between the regulator 3 and

the left 10 and right upper bl ocks 10,’11. Wth reference to FIG
2, the fluid coupling 27 w |
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be described which is provided between the |eft upper channel bl ock

(hereinafter referred to as the "first coupling nenber”) 10 and the

| eft | ower channel "block 15 (hereinafter referred to as the "second
coupling menber”) 12 having the inlet channels (fluid thannels) 51,
49, respectively. The fluid coupling 27, which is adapted to hold
t he joint of the first and seco Soupling menbers 10, 12 20
fluid-tight, conprises abutting end f s of these menbers 10, 12

whi ch are so shaped as will be described bel ow, an annul ar gasket 32

I nt er posed between the two coupIEFg menbers 10, 12, _a retainer 33

hol di ng the outer 713 F' G.3
| T2a || 12

72b Tha m

T72a 2a
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peri phery of the gasket 32 for holding the gasket 32 to
14 " the first coupling nenber 10 according to the i1 lustrated
enbodi ment, and screw neans 23 for fastening the two coupling nenbers
10, 12 together. The first and second coupling nenbers 10, 12 are
5 fornmed in their abutting end faces with respective

4/5

61 73a
22 12 |
FIG.S \ 71
) O Py
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FIG.6
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gasket accommodating portions 34, 35 which are recessed- by

approxi mately one-half of the thickness of the gasket 32 respectively
fromreference faces 10a, 12a each i ncluded in the correspondi ng end
face and projecting 10 nost greatly therefrom and with respective

ret ai ner accommodat i ng annul ar recessed portions 36, 37 disposed
around the recessed portions 34, 35 and hg\ﬁslg a deeper bottom f ace
than the portions 34, 35. The_gasket accommndating-recassed portions

We annul ar
angl second

urfagfs with
ket/32. The

34, 35 are forned on 15 the/r bot
proj ections 38, ,39.f cl anp\ ng tHe
hﬁﬁz

coupl i ng nmenber are ijde
10 -;3[': '
G3 83~ i" _ﬁ
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in shape with respect to these recessed portions 34, 35, r et ai ner
accommodati ng recessed portions 36, 37 and 20 annul ar projections 38, 39.

The bottom surface of each recessed portion 34 (35) El i nner

peri pher al surface of each recessed portlo“rpt%'tl(tgﬂhele@)r e?eqréﬁafl s
hol di ng hol l ow cylindrical portion 14 (15) which has the gasket

cl anpi ng annul ar projection 38 (39) at its

15 1 REPLACEMENT SHEET

TITLE OF THE INVENTION 04 FEB 1393

FLUID COUPLING

BACKGROUND OF THE INVENTION
The present invention relates to fluid couplings,

5 and more particularly to a fluid coupling for use in
fluid control devices for manufacturing semiconductors,
the fluid coupling being useful for interconnecting
massflow controllers, on-off valves, and connecting
blocks interposed between these devices.

10 Fluid ;ontrol devices for use in manufacturing
semiconductors comprise a regulator such as massflow
controller for controlling the rate of flow or a pres-
sure 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 preferred arrangement (see JP-A No.
326943/1996). FIG. 10 shows the construction of a fluid
coupling included in the arfangement.

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

20' prises a male coupling member 91 having an abutting end
facelfo;med with a hollow cylindrical fitting projection
95, a female coupling member 92 having a fitting re-

cessed portion 96 circular in cross section and formed



projecting end. Th
portion 34 (35), i
(15), is divided

5 inwardly of the

.Lunxsurface -of the gasket accommodati ng recessed
.q% %w@kseﬁﬁ ‘tsyrface of the cylindrical portion 14
to-armifiner|f lat face 81 %82 positioned radially

nnulg %rm ﬁf% ni38 (39) alubstituteppeeti2iebryary 1998
s c

perpendi cular to th annel portion 51 shown in FIG 2,

and an outer flat fgacl 844" gositioned radially outwardly of the
annul ar proj ectlfon 38 (39) and apgproxi mngtely perpendicular to 10 the
axi al direction. Thée—nArmer—ftat~Tace 81 (82) is slightly (about 0.02

mm) projected beypngd #hee NG end |iaéce thedee, &h (fhulad ddgket Ide

channel portion 51.
interposed between the two coupling members 91, 82, and

a retainer 94 for holding the outer periphery of the
gasket 93 to hold the gasket 93 to the female coupling

5 member 92. The projection 95 of the male coupling
member 91 is 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 end 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 block, 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 tfpe. The fitting projection 95 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
relétive to each ofher. The retainer 94, holding the
gasket 93, is attached to the cylindrical portion of the

female coupling member 92 to ensure a sealing function.



The gasket 32 is made of stainless steel, has an I nsi de di aneter equal
to the dianmeter of th —deDeeda 49 Of the coupling menbers 10, 12

and conprises a PLAEEWE\W‘%EEE dGi Iarsquei)s%?rtl g’f gq%é}f&%@ ig ger

out si de di aneter tha
a | piece. As shown in greater deta|
t ei?@tgﬁﬁbt@g3 cénprises aring 71 serV|ng as a

from stainl ess steel

in FIGS. 3 20 to 6,

skel et on, a gasket ho 72 for . halding th@ outer peri phery of the
gasket 32, a coupling|l menber hol der 73 for hol ding an end portion of
thdfiLSt coupling idandupliagf despaibed: ipglrdegers to
o] e

two types of coupling members, i.e., male and female, sO
that when these members are to be joined, each member
needs to be identified to distinguish the orientation
5 +thereof for the joint. The joining procedure therefore
takes much time, while when the orientation 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, the advantage of preventing radial
displacement by the fitting engagement is no longer
available, with the result that the female coupling
member 92 becomes radially shiftable relative to the
male coupling member 91. In the case of the female

15 coupling member 92 having the gasket-holding retainer 94
fitted around its cylindrical portion 97, the gasket
clamping prdjection 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 becéﬁes released from

the gasket end face to impair the seal.
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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
suitable to uses of which a very high degree of
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 projections.

SUMMARY OF THE INVENTION

An object of the present invention is to eliminate
the distinction betﬁeen the male and female types of
coupling members and to provide a fluid coupling which
is prevented from impairment of the sealing function due
to shifting or displacement.

Another object of the invention to provide a fluid
coupling which will not permit the leakage of fluid ewven
if subjecting to a bending force.

Still another object of the invention is to provide
a fluid coupling héving gasket clamping annular
projections of optimized shape.

The present invention provides a fluid coupling
comprising a first coupling member and a second coupling
member each having a fluid channel, an annular gasket

provided between the two coupling members, and a



ﬁeriphery of the ring 71 and equi di stantly spaced apart al ong the ring.

Each of the claws 72a _is_sliaghtly

R ACPAEN B WHEE
| he—out-er--pert-pher

PO i,

the | arde
g claws 72a and i g

i-nner end, and the
el astically press

gasket 32, whereby
retai ner 33 radi al
into 15 the retai
agai nst the holdin

resilient and has an axially bent

—+

This elim natesph
retai ner 33.

Btnireirohe et ey

of the bent portion 72b is adapted to
y of the Seebslitute shest ¢ PJrelyuast 199
prevented from noving inside the
t hereof. Wen the gasket 32 is fitted
portions 62 of the gasket 32 bears
" t her eby retained in position.
an bleegapketpBRryl ofpithg glfskete 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 an abutting end face

5 +thereof with a recessed portion for accommodating the

gasket and the retainer therein, the recessed portion

having a retainer holding hollow cylindrical portion

formed centrally on a bottom surface thereof and

provided on an end face thereof with an annular

10 projection for clamping the gasket, the gasket

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

15 is in contact.

With the fluid coupling of the invention, the

retainer can be attached to either one of the first and

second 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 the

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
relative to the gasket, the annular projection is less
likely to become released from the gasket end face in
corresponding relation with the greater area of this
gasket end face. This precludes the impairment of the
sealing function.

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 of the gasket when the fluid coupling is completely
tightened up. No cavity or clearance trapping a liquid
then remains between each cylindrical portion and the
gasket.

More preferably, the fluid coupling is so adapted
that when fhe fluid coupling is completely tightened up,
each annular projection is in pressing contact with the
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 designedﬁ the fluid coupling as

completely tightened up has an increased area of contact
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formed between the |
slightly resilient,
of the 5 retainer
menber 10, whereby tihe
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Zﬁéluding the area of contact between the gasket and the
coupling members plus the area of contact between the
coupling members, consequently ensuring fluid-tightness
even if subjected to an external bending force.

More preferably, the end face of each cylindrical
portion includes an inner 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 each cylindrical portion
being adapted to come into contact 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.

Preferably, each annular projection is positioned
radially 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,
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



When the two handl e pieces 74a are held with fingers
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radially inward, th
outward as supporte
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attached to the coupling nember 10,
al state, elastically holding the

cylindrical portiespet® @b ehe agd$pbifnFhrepydindgiciheRortion; he WoLRs Hhe

force is given an appropriate val ue,

t he

screws for the coupling members are tightened, the

annular projection of
the end face of
inner edge part
coupling member comes
inner edge part

seal. Although

each coupling member first presses

the gasket opposed thereto, and the

of cylindrical portion end face of each

into intimate contact with the

of the gasket end face to provide a

the gasket deforms most greatly at the

position where the annular projection is provided, this

10

but outward of the inner edge,

position is not at the inner edge of the gasket end face

so that the gasket

portion deforming most greatly is outward of the inner

edge.
gasket is unlikely to

15 deposition of dust or

Consequently, the inner peripheral portion of the

crease and will not permit

extraneous matter. The inclined

straight portion included in the contour of the

projection obviates the difficulty to be encountered in

removing the gasket when the fluid coupling is

disassembled,

20

extending straight portion.

if the contour includes an axially

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 circular

arc in its entirety.

Thus, the projection of the
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ear ance remai ni ng between each end

9

specified contour has the respective advantages of the
projection having a circular-arc contour only and the
projection having an axially extending straight portion
in its contour. If the inclination is smaller than 30
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
drawback of the entirely circular-arc contour that an
altered reaction is difficult to perceive. Accordingly,
the inclination is preferably 30 to 60 degrees, more
preferably about 45 degrees.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view partly broken away and
showing an example of fluid control device having fluid
couplings embodying the invention:;

FIG. 2 is an enlarged view in section of the fluid
coupling shown in FIG. 1;

FIG. 3 is an exploded perspective view showing a
retainer and a gasket;

FIG. 4 is a view showing the retainer with the
gasket held thereto, as the retainer is seen from one
side thereof having a coupling member holder;

FIG. 5 is a view in section taken along the line 5-5
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f.aces 10a, 12a of aputtimygend-—faces of the two co nbers
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face 81 (82) opposed

and the cl earance between th
reference faces 10a, }2a& :s 022 Accordi ngly, when the screws ar
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FIG. 6 is a view in section taken along the line 6-6
in FIG. 4;

FIG. 7 is an enlarged view in section of the fluid
coupling shown in FIG. 2 to illustrate a state of the
coupling while it is being tightened up;

FIG. 8 is an enlarged fragmentary view in section
showing a projection of preferred shape when nuts are
manually tightened:;

FIG. 9 is a view of the assembly of FIG. 8 as
further tightened up; and

FIé. 10 is an enlarged view in section of a
conventional fluid coupling.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention will be
described below with reference to the drawings.

The terms "upper," "lower," "left" and "right" as
herein used refer respectively to the upper, lower, left
and right sides of FIG. 1. The terms "upper" and
"lower" are used for convenience of description} the
illustrated device may be installed as turned upside
down or in a lateral position.

FIG. 1 shows a fluid control device wherein

retainers of the invention are used for fluid couplings.

ce
t

e
e

end
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cl earance still
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The device comprises, as arranged from left rightward, a
fluid inlet 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 wvalve 2
comprises a blocklike body 6 having a leftwardly 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
blocklike bady 8 having a leftwardly opened inlet
channel 53 and a rightwardly opened outlet channel 48,
and an actuator 9 for blocking or permitting
communication between the two channels 53, 48.

The regulator 3 is provided at the left and right
sides of its lower.end portion with left and right upper
channel blocks 10, 11 as projected leftward and
rightward. 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
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 blocks 10, 11 are fixed

to the regulator 3 with screws driven in sideways.
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provided beneath the left and right upper channel blocks

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

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

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 lower channel block 13.

The left lower channel block 12 is formed with an
inlet channel 49 for holding the rightwardly opened
outlet channel 50 of the first.on-off vale 2 in
communication with the downwardly opened inlet channel
51 of the left upper channel block 10. The right lower
channel block 13 has an outlet channel 52 for holding
the downwardly opened outlet channel 54 of the right
uppér 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 cﬁannel block 12 with screws 22 driven
into the block 12 from the right side thereof.
Similarly, the body 8 of the second on-off valve 4 is
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



betmeen the outer flat face 83 (84)..0f the gasket 15 acconmopdati ng

recessed portion
end face. The pr
i nner flat f
of the gasket 32
cone into contac
descri bed, the r
first and S

10

15

20

‘REF&.@X)W[NW@HE@& l'ing menber 10 (12) and each gasket

oper t-rghtemng frange is fromthe position where the
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i{h_each t Rer. Wth the fluid coupling 27
et ai ner 33 is dapable 8 holding either one of the

ec ' rs 10, 12, so that in assenbling

to the respective lower channel blocks 12, 13 with

t

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

A fluid coupling 27 is provided at each of a
plurality of locations, i.e., between the body 6 of the
first on-off valve 2 and the left lower channel block
12, between the body 8 of the second on-off valve 4 and
the right lower channel block 13, between the upper
channel blocks 10, 11 and the respective lower channel
blocks 12, 13 and between the regulator 3 and the left
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 block
(hereinafter referred to as the "second coupling
member") 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
fluid-tight, comprises abutting end faces of these
members 10, 12 which are so shaped as will be described
below, an annular gasket 32 interposed between the two
coupling members 10, 12, a retainer 33 holding the outer

periphery of the gasket 32 for holding the gasket 32 to



20 the fluid contrel.device.shown_in FIG 1, the conponents 3, 6,

8, 10, 11, 12,
of whether the abutting jend—t+ace——¢
or female type
cylindrical portion 14

13 canlﬂ{ﬂb@ﬂﬁ@ﬂﬁﬁ?oﬂgﬁy cted to one anot her regardl ess

each conponent is of the male type
et¢1| n%;F. égg aflapt ed Substitite shget r abrearyH@9%8 ng
ﬁe B coupl i ng menber 10 wi th which the

5 The

n—ﬁ

smal | portion 61 of thHeigasket 32 is in contact, whereby the gasket 32
can be accurately _ 14

10

15

20

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
formed in their abutting end faces with respective
gasket accommodating portions 34, 35 which are recessed
by approximately one-half of the thickness of the gasket
32 respectively from reference faces 10a, 1l2a each
included in the corresponding end face and projecting
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 recessed portions 34, 35 are formed on
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.
annular projections 38, 39. The bottom surface of each
recessed portion 34 (35) and the inner peripheral
surface of each recessed portion 36 (37) form a retainer
holding hollow cylindrical portion 14 (15) which has the

gasket clamping annular projection 38 (39) at its
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shifting, consequently

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

surface of the cylindrical portion 14 (15),

is divided

into an inner flat face 81 (82) positioned radially

and an outer flat face 83,

The inner flat face 81 (82) is

slightly (about 0.02 mm) projected beyond the outer flat

to the diameter of the channels

12 and comprises a

the small portion 61.

made from stainless steel as an

As shown in greater detail in FIGS. 3

5 inwardly of the annular projection 38 (39) and
approximately perpendicular to the axis of the channel
portion 51 shown in FIG. 2,

(84) positioned radially outwardly of the annular
projection 38 (39) and approximately perpendicular to
10 the axial direction.
face 83 (84) axially of the channel portion 51.
The gasket 32 is made of stainless steel, has an
inside diameter equal
15 51, 49 of the coupling members 10,
- small portion 61 and a large portion 62 having ‘a larger
outside diameter than
The retainer 33 is
integral piece.
20 to 6, the retainer 33

skeleton, a gasket hol

periphery of the gasket 32,

comprises a ring 71 serving as a
der 72 for holding the outer

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 ring 71 is L-shaped in section and so adapted as
not to deform diametrically when held by a fqrce of
fingers.

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. Each of the claws 72a is slightly
resilient and has an axially bent inner end, and the
inner surface of the bent portion 72b is adapted to
elastically press the outer periphery of the small
portion 61 of the gasket 32, whefeby the gasket 32 is
prevented from moving inside the retainer 33 radially
and axially thereof. When the gasket 32 is fitted into
the retainer 33, the large portion 62 of the gasket 32
bears against the holding claws 72a and is thereby
retained in position. This eliminates the likelihood of
the gasket 32 slipping off the retainer 33.

The coupling member holder 73 comprises two coupling
member holding lugs 73a radially extending from the
inner ends of two edge portions 7la opposed to each
other and radially inwardly projecting from the inner
periphery of the ring 71. Each of the holding lugs 73a

is larger than the gasket holding claw 72a and
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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
retainer holding cylindrical portion 14 of the first
coupling member 10, whereby the retainer 33 is held to
the first coupling member 10.

The handle 74 comprises two handle pieces 74a each
formed on the ring 71 at the outer periphery of the
portion thereof provided with the holding lug 73a and
projecting in an axial direction opposite to the lug
73a.

When the two handle pieces 74a are held with fingers
and forced radially inward, the force deforms each
holding lug 73a radially outward as supported at the
portion of the ring 71 at the junction of the lug 73a
and the handle piece 74a. Thus, the lugs 73a are
opened, permitting the retainer 33 to be attached to the
coupling member 10 with ease. When the handle pieces
74a are released from the fingers after the retainer 33
is attached to the coupling member 10, the lugs 73a
return to the original state, elastically holding the
cylindrical portion 14 of the coupling member 10. When

the elastic force is given an appropriate value, the
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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
gasket clamping annular projections 38, 39 only are in
bearing contact with the gasket 32, with a clearance
remaining between each end face of the gasket 32 and the
inner flat face 81 (82), opposed thereto, of the
recessed portion 34 (35) of the coupling member 10 (12),
as well as between the reference faces 10a, 12a of
abutting end faces of the two coupling members 10, 12.
The clearance between each gasket end face and the inner
flat facel81 (82) opposed thereto is 0.1 mm, and the
clearance between the reference faces 1l0a, 12a is 0.22
mm. Accordingly, Qhen 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 gradient of
the tightening torque alters to give a perceivable
reaction to the hand. FIG. 7 shows this state. In this
state, a clearance still remains between the reference
faces 10a, 12a of the two coupling members 10, 12 as
seen in FIG. 7. Tﬁe reference faces 10a, 1l2a come into

contact with each other when the screws 23 are further
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of t he gasket 32}op S seen in the dr awi ng. At this
tinme, an inner clearfné nt| bet ween the inner flat face 81
(82) of each coupling nmenber 10 (12) ad@ the gasket end face opposed

thereto, and an

tightened up. The variation in the gradient of the

tightening torque occurring at this time can be made

greater than the variation in the gradient of the

tightening torque produced upon the inner flat faces 81,
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 10a, 1l2a than.to the inner flat faces 81, 82. The

reference faces 10a, 1l2a of abutting end faces 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.

Even 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 the respective

faces of the gasket 32 to the position where the

20 reference faces 10a, l1l2a 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, so that in assembling



10 outer clearance . clearance Gl is ~ present between
the outer flat face 8§g_§Z¥ﬁgéﬁzggﬂ~EF coupling menber 10 (12) and the

gasket end face. Fdrt her nore, gre cl ear anc nt
between the reference flafled HPR, 19932a o abuttlgr"r'gS itite sheek- a%géb @Hgﬁ%

coupling nenbers 10, j12. Thus, Gl < [& . As the screws 32 manual |y
ti ghtened are furthej tlghtene W th a spanner or the like, the gasket
32 deforms, redibcing the inner clikaralk@e Gl to zero first as seen

in FIG9. The outer clearance G2 is not zero at 20 this tinme. Wen the
screws are propsheyfiught easgroihdevice ghewp épeBfSncé  GBhEi FPAPSRESTE so
to zero, with the

3, 6, 8, 10, 11, 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 member 10
with which the small portion 61 of the gasket 32 is 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
likely that the coupling members 10, 12 will shift
relative to each other in a direction perpendicular to
the axis (misalignment of their axes) when the screws 23
are tightened, shifting the gasket clamping projection

15 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 féce 32 which has a larger

20 area, even in the event of such shifting, consequently
preventing impairment of the seal due to shifting or
displacement. The deformation of the gasket 32
occurring when the fluid coupling 27 is tightened up is

absorbed by the deformation of the four gasket holding
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gasket 32. As a result, cl earance or[ cavity that would trap a liquid

no | onger renmains. The

10

15

20

21

claws 72a, with the result that the coupling member
holder 73 remains unaffected, effectively holding the
retainer 33 to the coupling member 10 without
impairment. These effects are sustained also when the
fluid coupling 27 as disassembled is assembled again to
assure the coupling of the sealing function.

The number of claws 72a, lugs 73a or handle pieces
74a in the foregoing embodiment is not limited to the
number mentioned.

FIGS. 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 (109b) radially
extending from the inner flat face 81 (82) of each
coupling member 10 (12), and a straight portion 108a
(109a) connecting the circular-arc portion 108b (109b)
to the outer flat face 83 (84) included in the abutting
eﬁd face of each coupling member 10 (12). The circular
arc of the portion 108b (109b) is centered about a point
positioned radially inward of the junction of the
circular-arc portion 108b (109b) and the straight
portion 108a (109a). The straight portion 108a (109a)

is inclined at an angle of 45 degrees with respect to
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FIG. 8 shows the coupling on an enlarged scale when

the screws 23 are manually tightened. As the screws 23

are tightened, the extremity of each annular projection

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

the gasket 32 opposed thereto as seen in the drawing.

At this time,

an inner clearance Gl is present between

the inner flat face 81 (82) of each coupling member 10

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

10 outer clearance G2 greater than the clearance Gl is

present between the outer flat face 83 (84) of each

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

Furthermore, a still greater clearance G3 is present

between the reference faces 10a, 12a of abutting end

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

G3. As the screws 32 manually tightened are further

tightened with a spanner or the like, the gasket 32

deforms,

as seen in FIG 9. 'The

20 this time.

reducing the inner clearance Gl to zero first

outer clearance G2 is not zero at

When the screws are properly tightened, the

outer clearance G2 diminishes also to zero, with the

inner flat faces 81,

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



portion of the gasket N RGE L) 5 ase and will not permt

deposi tion of dust or 33&?@ Eﬁﬁﬁshég. The gasket 32 and the
annul ar projections 108, {109 are |sg di mensi oned that when the

ti ghtening torque has |20 QeadtRRI1898orioder val BHbstitdte shesir 2hkebruary 1898
bet ween t he gasket|3R and the inngr land outer flat faces 81, 82 and
83, 84 di sappear. For exanple, the herght of each annul ar projection
108 (109) fromthe inner_flat face 81 | (83) is 0.1 nm the radius of the

circular arc is 0.5 ) )
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 G3 between the reference faces 10a, 12a of

5 abutting end faces 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 zero, offering greatly increased resistance
to tightening to prevent overtightening.

10 Although the gasket 32 deforms most greatly at the
position where each annular projection 108 (109) is
provided, this position is not at the inner edge of the
gasket end face buf outwaﬁd 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 is unlikely to crease and will not
permit deposition of dust or extraneous matter.

The gasket 32 and the annular projections 108, 109
are so dimensioned that when the tightening torque has

20 reached a proper value, the clearances Gl, G2 between
the gasket 32 and'fhe inner and outer flat faces 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 arc is 0.5



24 mm and the outer.flat face 83 (84) is recessed fromthe i nner

flat face 81 (82) by ORQQLQQEWLNT HEEW th the annul ar projection 108 (109)
havi ng t he st rai gt : E 09a) which is |ncI|n with 5
respect to the axial dife ti t i ght eni ngP4kstigie sheet hgrﬁ@@dqi?fngs

I ncreases relative to]the ahgﬂgi tation of the screw 23 upon the
outer flat face 83 (84) Lcam ng i contact with the gasket 32, with
the result that t he worker can manilf esBBy recogni ze the variation in

the 10 torque, i.e., —atterat+en—t reaction. On the other
. 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 with
5 respect to the axial direction, the tightening torque
markedly increases relative to the angle of rotation of
the screw 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
tightening torque increases at an approximately constant
rate relative to thé 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 extending in the
axial direction, akially shifting the gasket 32 relative
to the coupling member 10 (12) involves a great

frictional force. This gives rise to the problem that



hand, when the cont di; Hﬂmf&hﬁmﬁ”@fﬁ?? projection in section is circular
arc and has no straigﬁ o, 2 heé

t_partion, ti ghtening torque increases at an
appr oxi mat el y const gnt rate rel atijve to the angle of rotation of the
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reaction. .Thus, the jannul ar projectioL 108 (109) having t he inclined
straight portion 108a (109a) 1S nore advant ageous than otherwi se in
that the conpl etion laf tighteninglcan B&® recognized froman alteration
in the 20 reaction perceived. In the case of an annul ar proj ection
havi ng a strai ggespeitt 8éniexddhdiimylitn teheemove £xpal ther eoupdAndaxi al |y

shifting the gasket 32 relative
members 10, 12 in disassembling the coupling. In

contrast, the annular projection 108 (109) having the
axially inclined straight portion 108a (10%a) 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 is
difficult to remove from the coupling member 10 (12) in
disassembling the coupling. The projection 108 (10) of

10 the coupling shown in FIGS. 8 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 optimized in

configuration.
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What is claimed is:

1. A fluid coupling comprising a first coupling
member and a second coupling member each having a fluid
channel, an annular gasket provided between the two
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 an
abutting end face thereof with a recessed portion for
accommodating the gasket and the retainer therein, the
recessed portion having a retainer holding hollow
cylindrical 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
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 confact.

2. A fluid coupling according to claim 1 wherein an
inner edge part of the end face of each cylindrical
portion comes into intimate contact with an inner edge
part of an end face of the gasket when the fluid

coupling is completely tightened up.

(R RO |
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3. A fluid coupling according to claim 2 wherein

when the fluid coupling is completely tightened up, each
annular projection is in pressing contact with the
gasket end face, and the abutting end faces of the
coupling members is in contact with each other, each at
a portion thereof radially outward of the recessed
portidn.

4. A fluid coupling according to claim 3 wherein the
end face of each cylindrical portion includes an inner
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 axiaily
of the cylindrical portion, the inner flat face of each
cylindrical portion being adapted to come into contact
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.

5. A fluid coupling according to claim 2 wherein
each annular projection is positioned radially outward
of an 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, and a straight portion continuous

with the circular-arc portion, the circular-arc portion

N o
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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 respect to an axis of the cylindrical

portion.
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10 accommodating the gasket and the retainer therein, the recessed
portion having a retainer hol ding holl ow cylindrical portion forned

centrally -gf?eg o P t hereof and provided on an end face

t her eof mn?ﬁ; hACEMERAnarlgE] proj ection fgg clanpi t he gasket, the gasket
15 conprisilng™a snal I port]oph and a | arge port$'é)¢§tﬁlé shgeh - 2 Febryanal98
out si de dié qnet ¢y 4 tpEB 1598 Pnpl | Agpeadtidhithe Bielcare T et al ner being attached
to the cyIincrlcaI portionto t he coupling nenber with which the
gasket smal|l ‘potrtt+on s|i n gQAbacduPLING 2. Afluid coupling
according tlo claim11 whereinjfan I nner edge part of the end face of
each cylinarrcal

Each of two coupling members is formed in an
abutting end face thereof with a recessed portion for
accommodating a gasket and a retainer therein, and the

5 recessed portion has a retainer holding hollow
cylindrical 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
comprises a small portion and a large portion having a

10 greater outside diameter than the small portion. The
retainer is attached to the cylindrical portion of the

coupling member with which the gasket small portion is

in contact.

(Fig. 2)



portion conmes into intimate contact wth an inner edge part of an end

face of the gasket when the fluid coupling is conpletely tightened up.
27 3. Afluid coupling according to claim2 wherein when t he
fluid coupling is conpletely tightened up, each annularFPrOJectlon S
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dasket end face, and the abutting end faces of the
in contact wwth each other, each at a portion thereof
4. A fluid coupling according to

of the recessed portion.
claim 3 wherein the end face of each cylindr

5 coupling nenbers is
radially outward
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face outward of the annul ar projection, I nner EbatrfmeaTp I ng
beyond the outer flat face axially 2%)'Fsthe cylind ﬁsgﬁipﬁﬁﬁhln§ﬁ
inner flat face of each cylindrical portion being adgpted to co i nto
contact 15 with the gasket end face before the abutt{ng 8rft &R 4398
) 1 \\ D ®
=i [ = Q N
g
( — N
N = \
o Q %
MON = «
~ \ - <
™ s = ™ [
o~ T / (N e
> ol /
N
T — </\T /\ D \ </$
un —
,ﬁ/ M3 i;:\“\\.b~ Lo '—/’°£‘¢ \Q;I\\\\\b~
o |[o0 |0 ~N ®© 00| © ~
L0 1
o - M g
©w D — N
N— 7 (M
o8
'S0 B —Ln
3
= N o
0 _— \ — O~
™ ™

/L
N

A




of the coupling nmenbers cone into contact with each ot her at the
radially outward portions. 5. Afluid coupling according to claim

2 wherein

each annul ar projection is positioned radially outward 20

of an inner periphery of the cylindrical portion and has in section a
contour conprising a circular-arc portion Substituie sheetd? Hdebyuanyt 1898d
fromthe end face of the cylindricgfgportion, and a straight portion

conti nuous

with the circular-arc portion, the circular-arc portion

FIG.3
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28 ~ having a center radially inward of a junction of the circular-arc
porfion and the-straigfit portion, the straight portion being inclined at
an anppe of 30 to 6(9_\: degrees with respect to an axis of the cylindrical
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