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FOR FLU D CONTROLLERS BAGK! D THE
The present invention relates to'.coupg%g gﬁm cont %g?g y

nore” particularly to fluid controller couplings which are designed flo
use in fluid control apparatus included in sem conductor manufacturing
equi p- ment and which are useful, for exanple, for on-off val ves
provi ded for a massflow controller to hold the 10 channels of the val ves
i n communi cate with each ot her. The terns "upper” and "lower" as
used herein refer respectively to the upper and | ower sides of the

dr aw I ngs. However, these gk oFe TureqdNveNTIDR Sake of /.

conveni ence; the shutoff-opening device to be described 15ypé{om/mﬁll be
nounted on a horizontal surfaegprLifés For FXEP! ContRothErRS¥ate shown in
FIG 1 or as turned up5|de down, or may be attached to a vertical
surface. In the case of the fluid control apparatus included

in sem conductor manufacturing equi prent, a pIuraIity of 20 valves are

usual Iy arranged at each of trﬁéﬁiﬁ by ﬁﬁ cﬁﬁg& utlet side of a
nasstOM/controIIer The Ves  as arrange 'n a rom1are renmovabl y
mounted on a O kS ef? BBt b M AR 9¥E s RoPERpEns® B uia
5 controllers, and more particularly to fluid controller
couplings which are designed for use in fluid control
apparatus included in semiconductor manufacturing equip-
ment and which are useful, for example, for on-off
valves provided for a massflow controller to hold the
10 channels of the valves in communicate with each other.
The terms "upper"” and "lower" as used herein refer
respéctively to the upper and lower sides of the draw-
ings. However, these terms are used for the sake of .
convenience; the shutoff-opening device to be described
15 beiow will be mounted on a horizontal surface, for
example, in the state shown in FIG. 1 or as turned
upside down, or may be attached to a vertical surface.
In the case of the fluid control apparatus included
in semiconductor manufacturing equipment, a plurality of
20 valves are usually arranged at each of the inlet side
and the outlet side of a massflow controller. The

valves as arranged in a row are removably mounted on a

blocklike coupling from above to provide a shutoff-



2 2 opening device as a unit instead of interconnecting the val ves

by tubing (see JP-A No. 241400/ 1994). Each of the val ves has an inlet
and an outlet in its bottom . face, and the blocklike coupling is forned
wi t-h an 5 inflow channel and an outfl ow channel as positioned in
conformty with the positions of the inlet and the outlet. The val ves
are renovably nounted on the coupling from above so that the val ves of
t he shut of f - openi ng devi ce as nounted on a base plate can be 10

i ndi vidual ly inspected or repl aced. One fluid control apparatus
has many shut of f - openi ng devi ces, which can be diversified in

speci fications. . q?%, t f?ﬂﬂ%ﬂ Hol-18 A our
val v‘es_, and _sor?\?eanrlen%i _ e%%tégfnét ej'q::c rf't rva cp_g)eftj\?\'/\éien égﬁ!t\%?ettl\\?% \C/{{ehsef and
ccrordingly T SAr A Bl (S N o, oA RO

I nl et-outl et s@@'pe | NG* ser Vi as‘“an 1l

may be addi.t i onal | rovi ded hetween the inlet and . he oytlet of
at | east one v I\?eva%hveé/stg’rﬁﬁem dﬁ%etsﬁf{%ﬁn- &d’rel:rﬁ% 13t A have t he

probl em of being conposed of nmany .. different nenbers which are difficult
to standardize acerbms%\%m%%gwm Iffiorged W T Aerent in
the position of one outlet alone, there arises a need to prepare a new

bl ockl i ke cSupHinfdow channel and an outflow channel as positioned in
conformity with the positions of the inlet and the
outlet. The valves are removably mounted on the
coupling from above so that the valves of the shutoff-
opening device as mounted on a base plate can be
10 individually inspected or replaced.

One fluid control apparatus has many shutoff-opening
devices, which can be diversified in specifications.
Some of the shutoff-opening devices have two or four
valves, and some are different in the interval between

15 the wvalves and accordingly in the positions of the wvalve
inlets and outlets. An inlet-outlet subopening serving
as an inlet or outlet for other fluid may be
additionally provided between the inlet and the outlet.
of at least one valve. The conventional shutoff-opening

20 devices have the problem of being composed of many
different members which are difficult to standardize
because even if some of such devices are different in
the position of one outlet alone, there arises a need to

prepare a new blocklike coupling.



3 : When the coupling in the formof a block has an openi ng at

each of .its opposite ends, the channel t hrough the coupling is
relatively easy to nmake, whereas i f the coupling has an opening only
at zone end, it 5 becones necessary to form an opening also at the other
end and thereafter close this opening, hence the problem “of
necessitating a cunbersone procedure for formng the channel. It is
further required that the fluid control apparatus be made |ightwei ght,

but the bl ocklike
t he appar at us.

10 coupling is disadvangageous in reducing the wei ght of
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end and thereafter close this opening, hence the problem

of necessitating a cumbersome procedure for forming the

channel. It is further required that the fluid control

apparatus be made lightweight, but the blocklike

10 coupling is disadvantageous in reducing the weight of

the apparatus.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a

fluid controller coupling which is designed for use in

15 f£fluid control apparatus for semiconductor manufacturing

equipment and which comprises standardized members, can

be produced with greater ease and is reduced in weight.

The present invention provides as a first feature

thereof a coupling for a fluid controller, the coupling

20 being attachable to an opening portion of a downward

channel of the fluid controller, the coupling comprising

a holding member having a U-shaped cross section and a

tubular channel member held by the holding member, the

channel member having an upper end inserted in a through



4 . bore fornmed in an upper wall of the hol ding nenber to

communi cate with the downward channel of the fluid controller, the
upper wall of the hol di ng nmenber. bei ng formed with screw bores for use
in attaching the hol ding 5 menber to the fluid controller. The
t ubul ar channel nenber is |-shaped, L-shaped or I nverted T-shaped.
The i nvention provides as a second feature thereof a fluid controller
coupling described above wherein the 10 upper end of the channel nenber
has an outward fl ange, and the throughd bore of the upper wall of the
hol di ng menber has an inward flange for supporting the flange.

The channel nenberec&prtednibeahetigpey whtlholEdithg holdingnhembeasitby

wi t hout necessitating a cunbersonme 15 procedure such as welding, nerely
by placing the tbamgaicate wfithhehehaswalaranbhanaalt be tnwamuihange of

t he hol di ng nmenber in bearing contact therewth. he

i nvention provi deat2slaetri tHef @pbetewhner 8ef the holdih%'ﬂeﬁﬁakrﬁéhﬁb
coupling enbodying the first feature 20 wherein the channel nber

conprises a b0d¥09ﬁ¥anglﬁﬂ screw'ﬂaféscfafnﬁéeaﬂﬁ Litied; #B Ehépﬁ?fdgﬂﬁmeen

t he upper wal | of the hol ding nmenber an ower wa ereo
t ubul ar upwagd ﬁéﬁhgft£8ntﬁ§n?YHiﬁaégﬂgr$iiQrthe I nner channel of the
body and having an upper end Inserte

The tubular channel member is I-shaped, L-shaped or
inverted T-shaped.
The invention provides as a second feature thereof a
fluid controller coupling described above wherein the
10 upper end of the channel member has an outward flange,
and the through bore of the upper wall of the holding
member has an inward flange for supporting the flange.
The channel member can then be held by the holding
member easily without necessitating a cumbersome
15 procedure such as welding, merely by placing the flange
of the channel member on the inward flange of the
holding member in bearing contact therewith.
The invention provides as a third feature thereof a
fluid controller coupling embodying the first feature
20 wherein the channel member comprises a body having an
inner channel and fitted in a space between the upper
wall of the holding member and a lower Qall thereof, a
tubular upward projection communicating with the inner

channel of the body and having an upper end inserted in



5 . the through bore in the upper wall of the hol ding nenber to
communi cate with the downward channel of the fluid controller, and at

| east one tubular |ateral projéction comuni cating with the inner

channel of the body and 5 extending | aterally. The channel nenber can

t hen be hel d by the hol ding nenber easily w thout necessitating a
cunber sone procedure such as welding, nerely by fitting the body of

t he channel nenber into the space betmeen t he upper and | ower walls of
the hol ding menber. 10 The channel nenberSusually has one or two tubul ar

| ateral projections. Wen the channel nenber has one Iateral

proj ection, th&henfdraughoreodn; fbe. HRREZ Wall ofpitber hoddingh meaberThe

| at eral projection may then extend longitudinally of the holding

menber or w dt bR semmmigptehwinl ghagdpwnwerd whannele ofhihselflvddber has

t wo | ateral projections, the second |ateral projection

additionally
first latera

peontded Lexy badpedi leessdonae Fubujhr dadgeral progecitiome
proj ection or may extend as aligned with the first

| at eral proj eccoamundicaltinge whatly thd0ipnert chaatelebifie¢het bediyabedal

proj ections.

fluid control
fluid contro
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The couplings enbodying the first to third features

of the investi egxtendingedazengllyor Thevahhanel membegnbbhathensbelhese
| er couplings, when used, give a smaller weight to the

held by the holding member easily without necessitating
a cumbersome procedure such as welding, merely by
fitting the body of the channel member into the space
between the upper and lower walls of the holding member.
The channel member usually has one or two tubular
lateral projections. When the channel member has one
lateral projection, the inner channel of the channel
member is L-shaped. The lateral projection may then
extend longitudinally of the holding member or widthwise
of the holding member. When the channel member has two
lateral projections, the second lateral projection
additionally provided may be positioned at a right angle
with the first lateral projection or may extend as
aligned with the first lateral projection, with the body
positioned between the lateral projections.

The couplings embodying the first to third features
of the invention are used singly or in various
combinations. These fluid controller couplings, when

used, give a smaller weight to the fluid control



6 . apparatus than when the bl ocklike coupling is used because the
hol di ng .nrenber has a U shaped cross section. The i nvention
provides as a fourth feature thereof a ~coupling for use with two fluid
controll ers each having 5 a downward channel to hold the channels in
conmuni cati on wi th each other, the coupling conprising first and
second hol di ng nenbers each having a U shaped cross section and
arranged at a spacing w th openi ngs thereof opposed to each other, and
a U-shaped tubul ar channel 10 nenber, the6channel nenber having one end
inserted in a t hrough bore formed in an upper wall of the first

hol di ng menber 2BP3FREWRI Ehar when the Rineitkilke Pripking is ygedhe first
of the fluid controllers, the channel menber having the other end
inserted in a thecaysebbhre hakiing menber dwes ppdi-shapedicrdss sseghton.
hol di ng nmenber to comuni cate wth the downward channel of the second
fluid controller, tTieumeenidn prdviides hd da Nfpurtibefesature texrwpf & ned
with screw bores for use in attaching the hol di ng nmenbers to the

respective fl uicowpDini@! £t Suse 2ith twd hELEDE PEdHErEXheky | et Meading t h
feature of the I nvention has a channel which is U shaped in its

entirety forsha didwgniaed fthdkheDntd X Sthd channdEMN| Sttt vd tioreach
ot her. Since the hol ding menbers are U-shaped in cross section, the
use this with each other, the coupling comprising first and
second holding members each having a U-shaped cross
section and arranged at a spacing with openings thereof
opposed to each other, and a U-shaped tubular channel
10 member, the channel member having one end inserted in a
through bore formed in an upper wall of the first
holding member to communicate with the downward channel
of the first of the £fluid controllers, the channel
member having the other end inserted in a through bore
15 formed in an upper wall of the second holding member to
communicate with the downward channel of the second
fluid controller, the upper walls of the holding members
being formed with screw bores for use in attaching the.
holding members to the respective fluid controllers.
20 The coupling embodying the fourth feature of the
invention has a channel which is U-shaped in its
entirety for holding two fluid controllers in

communication with each other. Since the holding

members are U-shaped in cross section, the use this



7 coupling, like the coupling of the first feature of the

-

i nvention, results in a smaller weight than when the bl ockl i ke
coupling is used. The ‘invention provides as a fifth feature
thereof a 5 fluid controller coupling enbodying the fourth feature
wherein the channel nenber conprises a first L-shaped channel nenber
and a second L-shaped channel nenber, the first L-shaped channel

menber conprising a body having an inner channel and fitted in a space
bet ween the upper 10 wall of the first helding nenber and a | ower wall

t hereof, a tubular upward projection communicating with t he i nner
channel of the dmplioyg] Halkenghen coqupdingndf the ifiivertd adbaturiehof Rihugh
bore in the upper wall of the first holding nmenmber to communicate with

the downward Inverttdivis refsullts fin o shialilérc eridight @hamRthen tWHaIl ar
| ateral projection conmmunicating with the inner channel of the body

and extendi ng Q£mﬁ§giﬂugadaﬁgyyighq@ﬂb@@d, menber, the second L-shaped
channel nenber conprising a body portion haV|ng an i nner channel and

fitted in a 20 SEILE HREIRSRA B‘%ok}liﬁ‘é% W la stlftt'i’xef%%%‘&% hplediedd a

menber and a | ower mall t hereof, "a tubul ar upward proj ection

COMTU 5" | i e 0 RO lbonyadp Uhohackith b 10

hol di ng wherein the channel member comprises a first L-shaped
channel member and a second L-shaped channel member, the
first L-shaped channel member comprising a body having
an inner channel and fitted in a space between the upper

10 wall of the first holding member and a lower wall
thereof, a tubular upward projection communicating with
the inner channel of the body and having an upper end
inserted in the through bore in the upper wall of the
first holding member to communicate with the downward

15 channel of the first fluid controller, and a tubular
lateral projection communicating with the inner channel
of the body and extending toward the second holding
member, the second L-shaped channel member comprising é
body portion having an inner channel and fitted in a

20 space between the upper wall of the second holding
member and a lower wall thereof, a tubular upward
projection communicating with the inner channel of the
body portion and having an upper end inserted in the

through bore in the upper wall of the second holding



8 . menber to conmunicate with the downward channel of the second
fluid controller, and a tubular | ateral ~ projection comunicating with
t he inner channel of the body portion and extending toward the first
hol di ng 5 nmenber, the tubular lateral projections of the two L-

shaped channel nenbers having outer ends joined to each ot her.

The invention further provides as a sixth feature t hereof a coupling
for use with a plurality of fluid 10 contrgllers each having a downward
channel to hold the channel s in conmunicati on with one another, the

coupling C | B!Hfﬂ.t . hol . di RERF V] a
U-shaped cross secC 1%#1%%?12': arr angéeaoé/el n 1&1'1} dér%{rfeneg% W i &?a%é;:ién%gw%er eof
facing toward the sa jrectio d.a 15 pluralit f channel nenbers
hel d by the resp%%cﬁﬁ Piul&h%‘f’ﬁf‘??g"r}?%@’g aeal%ﬂ‘"blfe}/’f ﬁeafc?ﬁ#gel menber s
conprises a - body having an inner, channel and fitted in a space

bet ween upper arRF‘?l%&é‘fl%l Quuniqaring fifh fpdnner channgl, 9% thévar d
proj ection comunicating with the inner, 20 channel of the baody and having
an upper end i nfadePqrtion and axtanrging teward ide FHasHhdiaLHng he
hol di ng nmenber to communicate with the downward channel of the fluid
control |l er, d&hdmeamheny the diulanjledsreds projeqiganmicfatihey W 1t he

i nner channel of the body and
shaped channel members having outer ends joined to each

other.
The invention further provides as a sixth feature

thereof a coupling for use with a plurality of fluid

10 controllers each having a downward channel to hold the
channels iﬁ.communication with one another, the coupling
comprising a plurality of holding members each having a
U-shaped cross section and arranged in alignment with
openings thereof facing toward the same direction, and a

15 plurality of channel members held by the respective
holding members, each of the channel ﬁembers comprises a
body having an inner channel and fitted in a space
between upper and lower walls of the holding member, a
tubular upward projection communicating with the inner

20 channel of the body and having an upper end inserted in
a through bore in the upper wall of the holding member
to communicate with the downward channel of the fluid
controller, and tubular lateral projections

communicating with the inner channel of the body and



9 . each extendi ng toward the hol di ng nenber adj acent thereto, the
opposed lateral projections of each pair of adj acent channel nenbers
havi ng outer ends joined to . each other, the upper wall of each of the
hol-di ng 5 nmenbers having screw bores for use in attaching the

hol di ng menber to the fluid controller. The coupling enbodyi ng the
sixth feature of the I nvention has a strai ght mai n channel extending
| ongi tudinally of the aligned hol ding nmenbers and short 10 subchannel s
orthogonal to the main channel for condruni cation with the respective
fluid controllers. In joining the outer ends of the opposed | ateral
proj ections of ehchagxiendinghiowerdntheeholdihg membepr eddateons are
joined end-to-end in butting contact or 15 connected together by a
comuni cat i on pithereftor, edhier ogposed Letgrhl Prejkeetdvak pfopach padrcaf
then be nade to have a definite length for use with a commrunication
pi pe of suatijhbgnadichanadll aegbbrsThayingr vateirOehagug§eintd to

nunber of kinds of channel nenbers. Each of the channel 20 nenbers may

have a second t gashabtpee] e¢hkeOlpper wAITNMUBECaRERJCY thet A81EAAGT Cchannel
of the body and orthogonal to, or extending in a reverse direction to,

the first tubul aembaker 8hvRhg] 86kb@NboFB8 €8¥PLEBIihSattachhBg ¢aable in
comuni cation with the channel or piping
holding member to the fluid controller.

The coupling embodying the sixth feature of the
invention has a straight main channel extending
longitudinally of the aligned holding members and short

10 subchannels orthogonal to the main channel for
communication with the respective fluid controllers. In
joining the outer ends of the opposed lateral
projections of the adjacent channel members, the
projections are joined end-to-end in butting contact or

15 connected together by a communication pipe of required
length. The lateral projections can then be made to
have a definite length for use with a communication pipe
of suitably adjusted length. This serves to reduce the
number of kinds of channel members. Each of the channel

20 members may have a second tubular projection
communicating with the inner channel of the body and
orthogonal to, or extending in a reverse direction to,
the first tubular lateral projection. The coupling is

then usable in communication with the channel or piping



10. of other fluid controller for w der application. Each of

t he. couplings enbodying the fifth and sixth features of the invention
can be provided essentially by". a conbi nati on of couplings having the
third feature of 5 the invention. The itens to be altered for providing
the coupling of different design are limted only to the nunber of
hol di ng nmenbers, nunber of channel nenbers, orientation of the

openi ngs of the hol ding nmenbers, and nber, orientation and | ength of
tubular lateral 10 projections of the ch&@ﬁel menbers, with the result

that flhui %fg %‘t{% Ay %‘a‘:&%r%&l%&% g "Eb%%? fg%&i&h%%ap e

readily avail a e I ncrease | € nu nds of

ts di mni d, h tandardi zati f, t . Th
nork requi red 1o ARTRIAIEE.EROPIAREE IRRIT LB TR FACR PO FORER nly
t he j oi ni f | at I | ecti f I ,
cunber soms.bor (575 SR ot Bb I FRBT 1AEn G8PS e Eov1 et SHERRBS1Ig! BY 1o

make. . BRI.EF DESCRI PTI ON OF THE DRAW NGS 20 FIG 1is
a front view sRofompiRetigry ofororglings haying,ithe Fhdrs Feptyrg of
controller couplings of the I nvention are used; FIG 2 is an

expl oded fr &gndeadpviestdenct | Taeyidgms tophe: @) tereke Foxn@FoXAdis¥ow ng
the apparatus of FIG 1
the coupling of different design are limited only to the
number of holding members, number of channel members,
orientation of the openings of the holding members, and
number, orientation and length of tubular lateral
10 projections of the channel members, with the result that
fluid control apparatus of altered specifications are
readily available with the increase in the number of
kinds of components diminished, hence standardization of
component members. The work required for producing such
15 couplings of the invention is mainly the joining of
lateral projections of channel members, and the
cumbersome boring operation obviated renders the
couplings easier to make.
BRIEF DESCRIPTICON QF THE DRAWINGS
20 FIG. 1 is a front view showing a fluid control
apparatus wherein fluid controller couplings of the
invention are used;

FIG. 2 is an gxploded fragmentary perspective view

partly broken away and showing the apparatus of FIG. 1



on an enl arged scal e; FIG 3 is a perspective view showing a fluid

controller coupling as a first enbodi nent of the I nventi on; 5

FIG 4 is a viewin |ongitudinal- section of the sane; FIG 5
is-a viewin cross section of the sang; FIG 6 is a perspective

vi ew of .another fluid controller coupling as a second enbodi nent of
the 10 invention; FIG 7 is a viewin |longitudinal section of the
sane; FIG 8 is a perspective vieglof anot her fluid

controller coupling as a third enbodi nent t the 15 i nventi on;

FIG 9 is a pergpecti yi ew.of another fluid controller coupling as a
fourth enbodine%g g? lar ed Fﬁ?gﬁfion; FIG 10 is aviewin
cross section of th ctive V|em10f

FIG 11 |
anot her fl uid gﬁ?rgsléﬁ ﬁoBﬁF§H§CE%V3 Y%é?hs€%%§§§n%nf 1ytdi he

i nventi on; 12 is a viewin cross section of the sanme;
FIG 13 is a peFQBEEP;%ErvP@RPBFnﬁnEFhérf%FﬁFdembOdiment of the
invention;
5 FIG. 4 is a view in longitudinal section of the
same;

FIG. 5 is a view in cross section of the same;

FIG. 6 is a perspective view of another fluid
controller coupling as a second embodiment of the

10 invention;

FIG. 7 is a view in longitudinal section of the
same;

FIG. 8 is a perspective view of another fluid
controller coupling as a third embodiment of the

15 invention;

FIG. 9 is a perspective view of another fluid
controller coupling as a fourth embodiment of the
invention;

FIG. 10 is a view in cross section of the same;

20 . FIG. 11 is a perspective view of another fluid
controller coupling as a fifth embodiment of the
invention;

FIG. 12 is a view in cross section of the same:;

FIG. 13 is a perspective view of another fluid



12 . controller coupling as a sixth enbodi nent of the I nventi on;
FIG .14 is a sectional view of- a device for attachi ng couplings; and
5 FIG 15 is a sectional viéew showi ng a device for preventing a
bolt from slipping off. DESCRI PTI ON OF THE PREFERRED

EVMBODI MENTS Some enbodi ments of the present invention will be
descri bed below with reference to the drawings. 10 FIGS. 1 and 2 show
an exanple of fluid control apparatus having incorporated therein
fluid controller couplings of the invd@ion. The fluid control

appar at us 4 is adapted for use in sem conductor manufacturing

equi pment or t hEoRtEelded complisgsasg masimthyemboddimentopifethe, and
shut of f - openi ng devices 1, 2 at the | eft and right of the controller
3. The iaNenditngpeni ng device 1 at left conprises a first
on-off valve 6 at left, a second on-off valve 7 at right and a first
val ve nmount 28 havi F§Gt-hd4t s sabeetiofdloyvidwnofineedetliesedor The first
val ve nount 28 conprises a plurality of couplings 80, 30, 31, 32, 33 as
will be describetthehdhg Bospdiagsat ahie | eft of the | ef t
shut of f- opening device | is a first check valve 5. The
shut of f - openBng devFae.218t iki ghke€0NPhaiedidw showing a device for

preventing a bolt from slipping off.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

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

10 FIGS. 1 and 2 show an example of fluid control
apparatus having incorporated therein fluid controller
couplings of the invention. The fluid control apparatus
4 is adapted for use in semiconductor manufacturing
equipment or the like and comprises a massflow

15 controller 3, and shutoff-opening devices 1, 2 at the
left and right of the controller 3.

The shutoff-opening device 1 at left comprises a
first on-off valve 6 at left, a second on-off valve 7 at
right and a first valve mount 28 having the two valves

20 6, 7 mounted thereon. The first valve mount 28
comprises a plurality of couplings 80, 30, 31, 32, 33 as
will be described later. Disposed at the left of the

left shutoff-opening device 1 is a first check valve 5.

The shutoff-opening device 2 at right comprises a



13 third on-off valve 8 disposed at left, a fourth on-off val ve 9
di sposed.at an internediate position, a fifth on-of f val ve 10 di sposed
at right and a second val ve ", mount 29 having these valve 8, 9, 10
nmoynt ed t her eon. 5 The second val ve nount 29 conprises a plurality of
couplings 34, 35, 36, 37, 38, 39, 79 as will be described | ater.

Di sposed at the right of the right shut of f - opening device 2 is a
second check val ve 11. The on-off valves 6, 7, 8, 9, 10 conprise
respective 10 main bodies 12, 14, 16, 18, X&) and respective actuators

13, 15, 17, 19, 21 nounted thereon from above for sui tably opening and
cl osi ng a channeihitddt @mngtofifactelve 8 dilsposes rthdeft, The fonrhboai-e££f12 to
20 of the on-off valves 6 to 10 are provided at their lower ends with
15 fl anges 12a, viare Boadisimed @t arcdpdeirimedintevposition, a fifth

rect angul ar when seen from above. Each of the check valves 5, 11

conprises a |ef loiyfE valvddady dddpode)d v idigihan aind @l sieonds viadiieom f ace,
a m ddl e main body 23 (26) screwed to the main body 22 20 (25) and a

right main body medrt2 Do Haminig aahégét halivien 8, 9, i10S meehted frhetewnd
fastened with screws to the mdd mai n body 23 (26). The

massf | ow conty Ol ghdchd TR %\.ﬁlh:eZIQefctonﬁiﬂ%es a pYlrklgtyower end with
a rectangul ar paral | el epl peda
couplings 34, 35, 36, 37, 38, 39, 79 as will be
described later. Disposed at the right of the right
shutoff-opening device 2 is a second check valve 11.
The on-off valves 6, 7, 8, 9, 10 comprise respective
10 main bodies 12, 14, 16, 18, 20 and respective actuators
13, 15, 17, 19, 21 mounted thereoq from above for )
suitably opening and closing a channel through each
valve main body. The main bodies 12 to 20 of the onJéff
valves 6 to 10 are provided at their lower ends with
15 flanggs 12a, l4a, 16a, 18a, 20a, respectively, which are
rectangular when seen from above.
Each of the check valves 5, 11 comprises a left main
body 22 (25) having an inlet in its bottom face, a
middle main body 23 (26) screwed to the main body 22
20 (25) and a right main body 24 (27) having an outlet in
its bottom face and fastened with screws to the middle
main body 23 (26).
The massflow controller 3 is formed on the left side

of its lower end with a rectangular parallelepipedal



14 . | eftward extension 49 having an inlet in its bottom face, and

on the ri-ght side of its lower end with a rect angul ar parall el epi pedal
ri ghtward extension 50 having an outlet in its bottomface. 5

The- bottom faces of the valve main bodies 22, 23, 24, 12, 14 at the

| eft of the massflow controller 3 and the bottom face of the leftward
extensi on 49 of the controller 3 are all flush with one another. The

ri ghtward extension 50 of the controller 3 and the valve 10 nmain bodies
16, 18, 20, 25, 26, 27 have their bottom 14 faces positioned all flush

wi th one anot her. The inlet of left main body 22 of the first
check val kestwargrevtersion 140 having apsinlebl in cbepl boytso
connected to a purge gas supply line and conprising a 15 hol di ng nmenber 40
and an L-shapedfateannahd nembtie Mdidiet dside df {1te howderedd.with a The
outlet of right main body 24 of the first check valve 5 is held in
conmuni cat i on wddtamguldetpaifalkeepipedallyrightlatdcttdssion-Dbf val ve 6
by a first inflow 20 channel coupling 30 for introducing a fluid into the

| eft shut of f - opeRrixy dayisetlet Hre T8 Bat€bmOface. conprises two hol di ng
menbers 42, 44 and a U shaped communi cati on channel nenber 46 hel d by
these nmenmberss e BN FHUBY IcH Rthd Walve hasd sdwiuel22rember s 43,

24, 12, 14 at the left of the massflow confroller 3 and

the bottom face of the leftward extension 49 of the

controller 3 are all flush with one another. The

rightward extension 50 of the controller 3 and the valve

10 main bodies 16, 18, 20, 25, 26, 27 have their bottom

faces positionéd all flush with one another.

The inlet of left main body 22 of the first check
valve 5 is provided with a purge gas supply coupling 80
connected to a purge gas supply line a&d comprising a

15 holding member 40 and an L-shaped channel member 41 held
by the member 40.

The outlet of right main body 24 of the first check
valve 5 is held in communication with an inlet of mainl
body 12 of the first on-off valve 6 by a first inflow

20 channel coupling 30 for introducing a fluid into the
left shutoff-opening device 1. The coupling 30
comprises two holding members 42, 44 and a U-shaped
communication channel member 46 held by these members

42, 44 and comprising two L-shaped channel members 43,



15 . 45 which are joined to each other. Opposed to both the

bottom face of rightward portion of main body 12 of the first on-off
valve 6 and the bottom faceé. of |eftward portion of main body 14 of the
5 second on-off valve 7 is a coupling 31 in the formof a rect angul ar
par al | el epi pedal block for formng a first communi cati on channel and
havi ng a V-shaped channel 3la for causing an outlet of the valve 6 to
comuni cate with an inlet of the valve 7. 10 The main body 14 of
the second on-off valve 7 has an i nl etout | et subopening, whichis

provided with a %ir t syb¢channel coupling 32 conprising a hol ding

menmber 47 4 dwéth-§ﬁ§péﬁlﬁﬂgnﬁ%Ie Fhe®m. and hel d by the menber

47. Attached to the lower end of the coupling 32 is.a 15 known L-shaped

coupl i ng 78 connect@RP®eeR B deeth the bottom fase of mightward porfiiposed

beneath both the rightward portion of main body 14 of the valve 7 and

the leftward ex®®rBabn Rodyfl2 of t tiee nfiest conooff ralwe & arsd athwwupl i ng 33

in the form 20 of a rectangul ar parall el epi pedal block for formng a

first outfl ow cherbeh Hadehafi beftwakd haoeti o aonhakaiiBbody 14 af seheli ng a

fluid fromthe outlet of the valve 7 to the controller 3.

Di sposed bergatsedotd dfhecobdttvalve axeivfa rePlipgl 31 in the form of a
rectangular parallelepipedal block for forming a first
communication channel and having a V-shaped channel 3la
for causing an outlet of the valve 6 to communicate with
an inlet of the valve 7.

10 The main body 14 of the second on-off valve 7 has an
inlet-outlet subopening, which is provided with a first
subchannel coupling 32 comprising a holding member 47
and an I-shaped channel member 48 and held by the member
47. Attached to the lower end of the coupling 32 is . a

15 known L-shaped coupling 78 connected to a process gas
supply line.

Disposed beneath both the rightward portion of main
body 14 of the valve 7 and the leftward extension 49 of
the massflow controller 3 is a coupling 33 in the form

20 of a rectangular parallelepipedal block for forming a
first outflow channel and having a V-shaped channel 33a
for sending a fluid from the outlet of the valve 7 to

the controller 3.

Disposed beneath both the bottom face of rightward



16 . ext ension 50 of the massflow controller 3 and the bottom face
of leftward portion of main body 16 of the third on-off valve 8 is a
coupling 34 in the formof a . rectangul ar parall el epi pedal bl ock for
formng a second 5 inflow channel and having a V-shaped channel 34a for
introducing a fluid fromthe controller 3 into the right

shut of f - openi ng devi ce 2. " The main body 16 of the third on-off

val ve 8 has an i nl et-outl et subopening, which is provided with a
second 10 subchannel coupling 35 connected6to an evacuating |line and
conprising a holding nenber 51 and an L-shaped channel nmenber 52 and
hel d by the nen®&fFension 50 of thpspassfloencentroblertBeandt then battonf

ri ghtward portion of main body 16 of the third on-off valve 8 and 15
t he bottom f acefate| eft haftiwpodt pontbén naf mabnybdd@y 0i6 of thaethbdudt h
on-off valve 9 is a coupling 36 in the form of a rectangul ar

par al | el epi pedabpnbbdbfkvabvef 8rihs ng @ouplingeddnin cthuformatodnachannel and
havi ng a V-shaped channel 36a for causing an outlet of the valve 8 to
20 comuni cat ere¢téngulan| paraflébepiped£l block for HbemiRgnabsdyodsd of
the fourth on-off valve 9 has an i nl et-outl et subopening, which is
provided w tH aifnfléw chanselbciwd Neav ity Pd | NOsBApE@EBIRsh sl L9448 BoPCESS gas
suppl y | ine and conprising a hol di ng nmenber %3 and an L-shaped

introducing a fluid from the controller 3 into the right
shutoff-opening device 2.
The main body 16 of the third on-off valve 8 has an
inlet-outlet subopening, which is provided with a second
10 subchannel coupling 35 connected to an evacuating line
and comprising a holding member 51 and an L-shaped
channel member 52 and held by the member 51.
Disposed beneath both the bottom face of rightward
portion of main body 16 of the third on-off valve 8 and
15 the bottom face of leftward portion of main body 18 of
the fourth on-off valve 9 is a coupling 36 in the form
of a rectangular parallelepipedal block for forming a
second communication channel and having a V-shaped
channel 36a for causing an outlet of the wvalve 8 to
20 communicate with an inlet of the valve 9.
The main body 18 of the fourth on-off valve 9 has an
inlet-outlet subopening, which is provided with a third
subchannel coupling 37 connected to a process gas supply

line and comprising a holding member 53 and an L-shaped



17, channel nenber 54 and held by the nenber 53. An outl et of
mai n body 18 of the fourth on-off valve 9 is held in comunication
with an inlet of main body 20 -, of the fifth on-off valve 10 by a third
communi cati on 5 channel coupling 38, which conprises two hol di ng nenbers
55, 57 and a conmuni cati on channel nenber 59 held by t hese nmenbers.
The nmenber 59 conprises two L-shaped channel nenbers 56, 58 joined to
each ot her. D sposed beneath both the bottom face of rightward 10
portion of main body 20 of the fifth on-ofif7 val ve 10 and t he bottom
face of left main body 25 of the second check valve 11 is a coupling
39 in the formoifarnmelestemihpy £4 and heddalbiyeltiyei peddlerbB3ck for formng a
second outfl ow channel and having a V-shaped channel 39a for causing
an 15 outlet of ths walblet]ldf madembedycdfe ofi thet Eourthebnebff valwie
val ve 11. The outlet of right main body 27 of the second check

valve 11 is pra@viidethalid R dusingfidatidinS ¢HAhIanCavwdeitNef maifddbeayneot ed
to a purge gas discharge Iine and 20 conprising a holding nenber 60 and an

L-shaped channgls the FEERY Al dallrel 1O BRTMREHNERd communicaReohi ISt

i nfl ow channel coupling 30, first conmmuni cati on channel coupling 31,

I/vih |r i:} SUbCh@NNehanne 1 YRIP1Ahg3 282N hHilchS boiphlisa¥ ¢HB8NABLatAYPhkRBe33
55, 57 and a communication channel member 59 held by
these members. The member 59 comprises two L-shaped
channel members 56, 58 joined to each other.

Disposed beneath both the bottom face of rightward
10 portion of main body 20 of the fifth on-off walve 10 and
the bottom face of left main body 25 of the second check
valve 11 is a coupling 39 in the form of a rectangular
parallelepipedal block for forming a second outflow
channel and having a V-shaped channel 3%9a for causing an
15 outlet of the valve 10 to communicate with the inlet of
the valve 11.
The outlet of right main body 27 of the second check
valve 11 is provided with a purge gas discharge coupliﬁg
79 connected to a purge gas discharge line and
20 comprising a holding member 60 and an L-shaped channel
member 61 held by the member 60.
The first inflow channel coupling 30, first
communication channel coupling 31, first subchannel

coupling 32 and first outflow channel coupling 33 which



18 . are positioned at the left side of the controller 3 form t he
first val-ve nmount 28 of the |eft shutoff-opening device 1. According,
t he shut of f - openi ng device 1 has a purge gas channel through which a
pur-ge gas admtted 5 through the check valve 5 is discharged via the
first i nfl ow channel coupling 30, the main body 12 of the first
on-of f valve 6, the first communicati on channel coupling 31, the main
body 14 of the second on-off valve 7 and the first outfl ow channel
coupling 33, and a 10 process gas channel 18hr ough which a process gas

admtted fromthe bottomface of the first subchannel coupling 32

i s di scharged v&et POsddienedyad thehdefki sidedpf1¥hef controffiers& diodm
on-of f valve 7 and the first outfl ow channel coupling 33. 15 The
second i nfl ow cithendirstupelng 8dunte28nof the Jelfithshnebffeopeining3s,
second conmmuni cation channel coupling 36, third subchannel coupling
37, third deriuei dat i Accolrdingl, thepkhogoiff-apeniagoddvidef lokas a
channel coupling 39 which are positioned at the right 20 side of the

controll er 3 prpuvirge the vabnAelDEAtod§hokhich khguthehgashauafiftemgeni ng
device 2. Accordingly, the shut of f - openi ng device 2 has a purge gas

ghannel t hr ogghthroughi ¢het BReBI 98198S5I RE! Bgﬁﬁﬁgr%’;:éé vhg eaBt Fqkdsqr 3 is
i scharged by way of the second inflow channel coupling
inflow channel coupling 30, the main body 12 of the
first on-off valve 6, the first communication channel
coupling 31, the main body 14 of the.second on-off valve
7 and the first outflow channel coupling 33, and a

10 process gas channel through which a process gas admitted
from the bottom face of the first subchannel coupling 32
is discharged via the coupling 32, the main body 14 of
the second on-off valve 7 and the first outflow channel
coupling 33.

15 The second inflow channel coupling 34, second
subchannel coupling 35, second communication channel
coupling 36, third subchannel coupling 37, third
communication channel éoupling 38 and second ocutflow
channel coupling 39 which are positioned at the right

20 side of the controller 3 provide the wvalve mount 29 of
the right shutoff-opening device 2. Accordingly, the
shutoff-opening device 2 has a purge gas channel through
which the purge gas introduced wvia the controller 3 is

discharged by way of the second inflow channel coupling



19 34, second communi cati on channel coupling 36, third

conmmuni cati on channel coupling 38 and second outfl ow channel coupling
39; a process gas channel through which the process gas admtted

t hrough the controller 3 is fed 5 to a process chanber via the second

i nfl ow channel coupling 34, second comuni cati on channel coupling 36
and third subchannel coupling 37; and an evacuating channel for
drawi ng off the gas fromthese channels via t he second subchannel
coupling 35. 10 As shown on an enlarggd scale in FIG 2, the first
check valve 5 has an inflow channel 77a and an outfl ow channel 77b
whi ch are openedglovwesild ddieminicdtidie channeloidoupdlivgy 86,S thifngd- port
val ve, and the main body 12 of this valve is forned in its bottomface

with an inlet 6Z%ommuPsdtidheshail0Oddiyiang @8 and Isedony fefiand an

outlet 63 positioned at right. The val ve main body 12 Is internally

f d with ' t ' f i .
ormed wi an i Aﬁ%%j{%@& %PC rdtess g§1§ URPR1 Hrloudh Whikh

val ve chanber 66, anne extending fromthe outl et

015,11 e Sl 4B PR H gt 5 o

serves to operate a valVve rmo di aphragm

When operate the actuator 13 opens ar cl oses . | nf annel 64
with the val S REQLSS é‘a'&h? své"c,aoﬁ eor?-egpp%\slalh%ioy]idg%gnt%ﬁr ee- port

val ve, and the

coupling 34, second communication channel coupling 36
and third subchannel coupling 37; and an evacuating
channel for drawing off the gas from these channels via
the second subchannel coupling 35.

10 - As shown on an enlarged scale in FIG. 2, the first
check valve 5 has an inflow channel 77a and an outflow
channel 77b which are opened downward. The first one-
off valve 6 is a two-port wvalve, and the main body 12 of
this valve is formed in its bottom face with an inlet 62

15 positioned approximately centrally thereof, and an
outlet 63 positioned at right. The valve main body 12
is internally formed with an inflow channel 64 extending
from the inlet 62 to a valve chamber 66, and an outflo%
channel 65 extending from the outlet 63 to the chamber

20 66. The actuator 13 of the first on-off valve 6 serves

to operate a valve element 67 in the form of a

diaphragm. When operated, the actuator 13 opens or

closes the inflow channel 64 with the valve element 67.

The second on-off valve 7 is a three-port valve, and the



20 . mai n body 14 thereof is fornmed in its bottomface with an
inlet 68-.at left, an outlet 69 at right and an inlet- out | et
subopeni ng 70 positioned approxi.mately in the center to serve as an
i nlset or outlet for other fluid. 5 The valve main body 14 is internally
formed wth an I nfl ow channel 71 extending fromthe inlet 68 to a
val ve chanmber 74, a subchannel 73 extending fromthe subopeni ng
70 to the chanber 74 and an outfl ow channel 72 extending fromthe
outlet 69 to the chanber 74. The 10 actuagor 15 of the second on-off valve
7 serves to operate a valve elenent 75 in the formof a di aphragm
When oper at ed, hadbnabodpt b4 theveefisisrfotmwedsinhits bottdw hfiacel wi8hwit h
the valve elenent 75. On the other hand, the inflow channel 71

extending to theni thbPét68804t 1&ft)canes@bledns9f &t valyet 7ahd a8hWaiEetn
conmmuni cati on with the outfl ow channel 72 extending to the outlet 69

through the valygtrden8gbogéning 70 poﬁﬁf@he&%ﬁﬁréﬁ%téﬂ%':iﬁi tRei S
provi ded between each of the valve main bodies 22, 23, 24, 12, 14, 16,

20 18, 20, 25, +&d @stéi-véeé’é_taﬂnfnﬁéttﬁﬁ GREDEE S£éd other 3P1udd. 32,
33, 34, 35, 36, 37, 38, 39, 61 joined thereto Iin butting contact. The

ke {50 ™ Ple malSold Yol ¥etePugluleothed utes gaC)

inflow channel 71 extending from the inlet 68 to a valve
chamber 74, a subchannel 73 extending from the
subopening 70 to the chamber 74 and an outflow channel
72 extending from the outlet 69 to the chamber 74. The

10 actuator 15 of the second on-off valve 7 serves to
operate a valve element 75 in the form of a diaphragm.
When operated, the actuator 15 opens or closes the
subchannel 73 with the valve element 75. On the other
hand, the inflow channel 71 extending.tc the inlet 68 of

15 the second on-off valve 7 is always in communication
with the outflow channel 72 extending to the outlet 69
through the wvalve chamber 74.

A seal 76 as shown in FIG. 2 is provided between

each of the valve main bodies 22, 23, 24, 12, 14, 16,

20 18, 20, 25, 26, 27 and at least one of the members 41,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 61 joined
thereto in butting contact. The check valves 5, 1l and

the on-off valves 6, 7, 8, 9, 10 are each fastened to at

least one of the couplings 80, 30, 31, 32, 33, 34, 35,



21 . 36, 37, 38, 39, 79 opposed thereto wth a bolt 113 screwed

I nto, the.main body 22, 23, 24, 12, 14, 16, 18, 20, 25, 26 or 27 (see
FIG 2). The check valves 5, 11°-. and the on-off valves 6 to 10 can be
reroved upward by 5 renoving these bolts 113. In construction, the
second check valve 11 is identical with the first check val ve 5,
the fifth on-off valve 10 with the first on-off valve 6, and the third
and fourth on-off valves 8, 9 with the second on-off valve 7. 10
Wth the fluid control apparatus 4 having 2ke f oregoi ng constructi on,
the process gas is admtted into the first subchannel coupling 32 of
the |eft shutof 8, 37, @8enBRy d8vPeposedwithhrete witktaohodtflvalve 6

cl osed, t he second on-off valve 7 held open, the third on-off 15

val ve 8 cl osed, seRewpgduinfooithef mainl bedy R3| d23peRdanti2, 14, the,fi8ih
on-of f valve 10 cl osed, whereupon the process gas flows through the
mai n body 14 of 20he28ec@hdown2df { see F1gal 2¢.7 Bhd ¢heckivalvests) oyt
channel coupling 33 into t he massflow controller 3, wherein the gas

has its flow 28ndatkeregubfifedal¥ae gagoi 30t B8R BENFéhdFed Nhwahe by oht
shut of f - openi ng device 2, thereafter flows through the second i nfl ow

channel coupbi nge@évihgetiasa BoU¥s1619! 1In &bRstRidCidN: Offe V@%c‘!@n& the
second communi cati on channel coupling 36, the nmain body 18 of the
fourth on- check valve 11 is identical with the first check valve

5, the fifth on-off valve 10 with the firét on-off wvalve

6, and the third and fourth on-off valves 8, 9 with the

second on-off valve 7.

10 With the fluid control apparatus 4 having the
foregoing construction, the process gas is admitted into
the first subchannel coupling 32 of the left shutoff-
opening device 1, with the first on-off valve 6 closed,
the second on-off valve 7 held open, the third on-off

15 wvalve 8 closed, the fourth on-off valve 9 held open and
the fifth on-off valve 10 closed, whereupon the process
gas flows through the main body 14 of the second on-off
valve 7 and the first outflow channel coupling 33 intoF
the massflow controller 3, wherein the gas has ifs flow

20 rate regulated. The gas is then admitted into the right
shutoff-opening device 2, thereafter flows through the
second inflow channel coupling 34, the main body 16 of

the third on-off valve 8, the second communication

channel coupling 36, the main body 18 of the fourth on-



22 | off valve 9 and the third subchannel coupling 37 and is sent

I nto the.process chanber. Wien the purge gas is thereafter admtted
into the first check valve 5, with the first on-off valve 6 held open,
t he second on-off 5 valve 7 closed, the third on-off valve 8 closed, the
fourth on-off valve 9 closed and the fifth on-off valve 10 hel d open,
the purge gas flows through the first i nfl ow channel coupling 30, the
mai n body 12 of the first on-off valve 6, the first communication
channel 10 coupling 31, the main body 14 2§ the second on-off valve 7
and the first outflow channel coupling 33, reaches the massf | ow
control ler 3, foffheal¥éo9sahdrthghthied seabolannel ¢ohpbinghdnnghdcaspl i ng
34, the main body 16 of the third on-off valve 8, the second

conmuni cati on chanteintdStReuptbBgsSbehatibefRi WhOSYLtHS Phrgd éQUiéh
on-of f val ve 9, the third communi cati on channel coupling 38, the main

body 20 of the énéiéaﬁeeﬁfédﬁﬂw@dlﬁwéeaeédf%élawack vaff@ngel wgeupl i ng
39 and the second check valve 11, and i's discharged. At this tinme, the

purge gas dr i vegnguEsrgl SALOELSa V) BIBSEYTGpldle PO lsoﬁea@fm ng in

t he mai n body 14 of the second on-off valve 7, rst ou

channel cou e nf E@Eﬁ@ | nd
connunlcatlg% c annel§c%d8€%%g %@&/ +P Said #%g% t?ﬁ? pu?ge gas only
flows through t%&hﬁ@Eﬁ6€¢6§f valve 9 closed and the fifth on-off wvalve

10 held open, the purge gas flows through the first
inflow channel coupling 30, the main body 12 of the
first on-off valve 6, the first communication channel

10 coupling 31, the main body 14 of the second on-off valve
7 and the first outflow channel coupling 33, reaches the
massflow controller 3, further flows through the second
inflow channel coupling 34, the main body 16 of the
third on-off valve 8, the second communication channel

15 coupling 36, the main body 18 of the fourth on-off wvalve
9, the third communication channel coupling 38, the main
body 20 of the fifth on-off valve 10, second outflow
channel coupling 39 and the second check wvalve 11, andF
is discharged. At this time, the purge gas drives out

20 with its own pressure the process gas remaining in the
main body 14 of the second on-off valve 7, first outflow
channel coupling 33, second inflow channel coupling 34
and second communication channel coupling 36, with the

result that purge gas only flows through the apparatus



23 in a short period of tine. Wth the shutoff-opening
devices 1, 2, the first I nfl ow channel coupling 30 and the third
comruni cati on channel coupting 38 are comon nenbers, the first 5
conmuni cati on channel coupling 31, first outflow channel coupling 33,
second i nfl ow channel coupling 34, second conmmuni cati on channel
coupling 36 and second outfl ow channel coupling 39 are conmopn nenbers,
and subchannel couplings 32, 35, 37 are also conmon nenbers. |n other
10 words, the right shutoff-opening device2d is avail able only by
addi ng one three-port on-off valve to the left shut of f - openi ng devi ce

1 and addi ng to fihe \@Hort Puttlod of tdke.hereof the same nmenbers as the
first conmunication channel coupling 31 and the first subchannel

coupling 15 32. Wiga dh&rinsMhifcotd-vpehinke gaddeds 3,22 WenBOE rst  Val ve,
the fourth on-off valve 9 of the right shutoff- opening device 2 is

replaced by a {Woidioht ol Wodbling e didl theS thGRAN BehmbAURldiG 37

renoved fromthe nount 29. Thus, the left and right shutoff-opening

devices 1 20 a%ﬁ.a%n%fle clac{@/ﬁmifﬂo [ ic%%ogogf.einib%@g OQfe flirst Next, a

detail ed description wl e grven of the urge gas supply coupling 80,
first inflowchannel

Wth reference tc(?“ﬂu&c%tcj’%%{j Eh%géqh%%gﬁ%‘g rn%ﬂ;[a %%gf%g%g%elou%%'igu %a%%el
coupling 33, second inflow channel coupling 34, second
communication channel coupling 36 and second ocutflow
channel coupling 39 are common members, and subchannel
couplings 32, 35, 37 are also common members. In other

10 words, the right shutoff-opening device 2 is available
only by adding one three-port on-off valve to the left .
shutoff-opening device 1 and adding to the wvalve mount
28 thereof the same members as the first communication
channel coupling 31 and the first subchannel coupling

15 32. When the on-off valve to be added is a two-port
valve, the fourth on-off valve 9 of the right shutoff-
opening device 2 is replaced by a two-port valve, with
the third subchannel coupling 37 removed from the mounf
29. Thus, the left and right shutoff-opening devices 1

20 and 2 are amenable to various modifications.

Next, a detailed description will be given of the
purge gas supply coupling 80, first inflow channel
coupling 30 and first subchannel coupling 32.

With reference to FIGS. 3 to 5, the holding member



24 40 constituting the purge gas supply coupling 80 is U shaped
I n cross.section and conprises an upper wall 81, a lower wall 82 and a
connecting wall 83. The L-shaped channel nenber 41 conprises a cubic
body 91 fitting in a 5 space between the upper and |ower walls 81, 82 of
t he hol di ng menber 40 and fornmed with a channel 91a having one
end opened upward and the other end opened | ongitudinally of the
hol di ng nmenber 40, a tubul ar upward projection 92 comrunicating with

t he channel 91a 10 in the body 91 and havg¢gg an upper end extendi ng

t hr ough t he upper wall 81 of the hol ding nenber 40 to conmuni cat e
wWith the downvesd Edhsertsbondethd Pubfet§€s supplP $F&ﬂ% 80 #8dya

tubul ar | ateral projection 94 comunicating wth t annel 9l1la and

extending 15 | gnghéadinabiysOf sddeid! ShddcompPEsed Can upper waﬁ)ea_ugger

wal | 81 of the holding nmenber 40 is fornmed at each Its opposi

d th
ends with a scrgwlore @éﬁ%% h%n?lg?ﬁ%@g@g o0 1 Inmﬁw&rﬁ@h& ed

fluid controller e., the present case).

20 Bolts 113 gggg h
Ieftovafve na?féﬁééﬁ e@ﬁeré% oup Y%gggﬂfé €%9$;§?thgalﬁ§0¥ﬁ &ne

f t check I 5. [l 8

hg{ging ﬁgnb ; ve % %F weentéh LERP%%r%£§5i%%ﬁEHW egsﬁal%%e fOiﬁn%dlately

bel ow

holding member 40 and formed with a channel 9la having
one end opened upward and the other end opened
longitudinally of the holding member 40, a tubular
upward projection 92 communicating with the channel 9l1a

10 in the body 91 and having an upper end extending through
the upper wall 81 of the holding member 40 to
communicate with the downward inflow channel 77a of the
check valve 5, and a tubular lateral projection 94
communicating with the channel 9la and extending

15 longitudinally of the holding member 40.

The upper wall 81 of the holding member 40 is formed
at each of its opposite ends with a screw bore 84 for_
use in attaching the member 40 to a fluid controller
(i.e., the first check wvalve 51 in t@e present case).

20 Bolts 113 are screwed into the respective bores 84 from
above the left valve main body 22, whereby the coupling
80 is joined to the first check valve 5. Formed in the
center of upper wall 81 of the holding member 40 is a

through bore 85 which is positioned immediately below



25 . t he downward opening of the inflow channel 77a of the first
check valve 5. The bore 85 extends w dt hwi se of the upper wall 81 to
the free side edge thereof. The-, | ower surface of the upper wall 81,

t he upper surface of 5 the lower wall 82 and the inner surface of the
connecting wall 83 define a lateral projection fitting groove 86
havi ng a U shaped cross section and extendi ng | ongitudinally of the
hol di ng nmenber 40. The hol di ng menber 40 is formed at the m dportion
of its length with 10 a body fitting bore287 circular in section and
orthogonal to the groove 86. The bore 87 has a di aneter | ar ger than
t he openi ng wi ditireoidowmeralrat epeningojpdctheninflowl chehig@lorpaver8gheThe
body fitting bore 87 extends t hrough the central portion of the

connecting wal | f8%stlchaatt valker sed EhepﬁbkéabBYeﬁﬁéhaggwﬂaihhhﬁeuaﬁer
wal | I nner surface of the holding nenber 40 and the | ower wal |

upper surface tkfee@bpe@alquadie toeehbORr8l 508e edgePeH¥rd£0f The
channel nmenber 41 has a diagonal the | ength of Which is slightly

smal | er than theogeanelerash o20thBeupg Beg @Z 81, th J&gam“sﬁﬂ@ég ge of

t he hol ding nenber 40 is centrally orne mnth ad d projectron

fitting 8§ OQUE §§w&rst}§@§dgb”a AO%ReSEA %E’”ﬁﬂ%aé&s&%t{:ﬂ&

t her et hrough a tubul ar downward projection o
connecting wall 83 define a lateral projection fitting

groove 86 having a U-shaped cross section and extending
longitudinally of the holding member 40. The holding
member 40 is formed at the midportion of its length with

10 =a bgdy fitting bore 87 circular in section and
orthogonal to the groove 86. The bore 87 has a diameter
larger than the opening width of the lateral projection
fitting groove 86. The body fitting bore 87 extends
through the central portion of the connecting wall 83

15 and is formed by partially cutting out the upper wall
inner surface of the holding member 40 and the lower
wall upper surface thereof. The square section of the
body 91 of the channel member 41 has a diagonal the
length of which is slightly smaller than the diameter of

20 the bore 87.

The lower wall 82 of the holding member 40 is

centrally formed with a downward projection fitting
groove 88 U-shaped in cross section for inserting

therethrough a tubular downward projection of the



26 channel nenber 41 when the nenber 41 has the downward

projection. The lower wall 82 is also fornmed at each of Its opposite
ends with a screw bore 89 for use in attachi ng the hol di ng nenber 40
to.a base plate. 5 The upward projection 92 of the L-shaped channel
menber 41 has at its upper end a flange 93 for providing t he seal 76.
The | ower edge of the bored portion 85 provides an inward fl ange 85a
for supporting the flange 93. The body 91 of the channel nenber 41
is fitted in 10 the bore 87 between the udper and lower walls 81, 82 of

t he hol di ng menber 40, with the flange 93 of the channel menber 41
bearing on t he ¢haprel rnemeer bk when Hehe member dhdhaethe downwiedeby t he
hol di ng nmenber 40 is caused to hold the channel nenber 41 with ease
without 15 nepxsiectiomg dThennwenmalk B2 dis cabse hfasned|alt nggch of The
channel nmenber 41 is hol dabl e by the hol di ng nenber 40 merely by
fitting the chaeloppodite bentys ittt ¢dmwew bord@BE foxr hesevebm t he upper
and lower walls 81, 82 or hy causing the inward flange 85a of the

hol di ng nmenber aPtading otlsel psXdirich aneniissie40 Mesrerbddd giea 9. As
shown in FIGS. 6 and 7, the hol ding nenbers 42, 44 constituting the

first inflovg channethe auptdl pibjectidinVeR d¥e SeTeL Caiiddd! dHahets t he
hol di ng nmenber 40 of t he purge gas supply coupling 80, and the
L- shaped member 41 has at its upper end a flange 93 for providing
the seal 76. The lower edge of the bored portion 85
provides an inward flange 85a for supporting the flange 93.
The body 91 of the channel member 41 is fitted in
10 the Sore 87 between the upper and lower walls 81, 82 of
the holding member 40, with the flange 93 of the channel
member 41 bearing on the inward flange 85a of the
holding member 40, whereby the holding member 40 is
caused to hold the channel member 41 with ease without
15 necessitating a cumbersome procedure such as welding.
The channel member 41 is holdable by the holding member
40 merely by fitting the channel member body 91 into the
bore 87 between the upper and lower walls 81, 82 or by'
causing the inward flange 85a of the holding member 40
20 to support the channel member flange 93.
As shown in FIGS. 6 and 7, the holding members 42,
44 constituting the first inflow channel coupling 30
have the same construction as the holding member 40 of

the purge gas supply coupling 80, and the L-shaped



27 channel nenbers 43, 45 of the coupling 30 have the sane
construction as the L-shaped channel nenber 41 of the coupling 80.
Accordingly, like parts are desjgnated by | i ke reference nunerals and
will not be described 5 repeatedly. The two hol ding nenbers 42, 44 of the
coupling 30 are spaced apart by a predeterm ned di stance, with their
openi ngs opposed to each ot her. The tubul ar | ateral projections 94 of
t he channel menbers 43, 45 are each so arranged as to be opposed to

10 one of the opposed hol di ng nmenbers 42,224 and have their out er ends
joined to each other. Bolts 113 are screwed In the screw bores 84 of
one of the hol ghagnednpembers243, 45 ofohhabeoeriirg r3¢hhavei theosgmes of

t he check val ve 5, and bolts 113 are screwed in the screw bores 84 of
the 15 other kohditmgctéobers4theér brshbped chanhéehngenlien 41 of themi n body
12 of the first on-off valve 6, whereby the " coupling 30 is joined to
the check val veobpaudgt BO.f i Rstordingby; olikgapaet$. are designaéd by
reference to FIG 8, the holding nenber 47 of 20 the first subchannel

coupling 32 hagikbBere@gRence nGfMBFaUYr @hdOoWids hbe bel desgrimaders 40, 42,
44 descri bed, while the channel nenber 48 is |-shaped. In

connection g tbe?é&té&!ﬂ?'.i Nghd2twbi KE818EAG SméhBers 42 desd ohateseby |ike
reference nunerals.
coupling 30 are spaced apart by a predetermined
distance, with their openings opposed to each other.
The tubular lateral projections 94 of the channel
members 43, 45 are each so arranged as to be opposed to
10 one of the opposed holding members 42, 44 and have their
outer ends joined to each other. Bolts 113 are screwed
in the screw bores 84 of one of the holding members, 42,
from above the right main body 24 of the check valve 5,
and bolts 113 are screwed in the screw bores 84 of the
15 other holding member 44 from above the flange 12a of
main body 12 of the first on-off valve 6, whereby the
coupling 30 is joined to the check valve 5 and the first
on-off valve 6. |
With reference to FIG. 8, the holding member 47 of
20 the first subchannel coupling 32 has the same
configuration as the holding members 40, 42, 44
described, while the channel member 48 is I-shaped. In

connection with the coupling 32, like parts are

designated by like reference numerals.



28 For use in the fluid control apparatus 4, the coupling 80
of* the first enbodi nent shown in FIGS. 3 to 5 and the coupling 30 of

t he - second enbodi nent shown in: FIGS. 6 and 7 conprise the conbination
of hol di ng nenber 5 40, 42, 44 and L-shaped channel menber 41, 43, 45,

and the coupling 32 of the third enbodi ment shown in FIG 8

conpri ses the conbi nation of holding nenber 47 and |- shaped channel
menber 48. Hol di ng nmenbers of the sane construction as above are used
in combination with 10 different channel pgnbers to provide various
channel couplings other than these couplings 80, 30, 32. Exanpl es

of such couplings wWaot bee dbscehdefiidid ayontrol appafdfis 4, atie 10 show a
coupling 100 of fourth - enbodi ment whi ch conprises the same hol di ng

menber 40 as nsbfwfcﬂh@'fi@s@%modﬂﬁexfxf@ﬁoﬁmim& angoa

channel nenber 101 |né?uding t he sane L-shaped channel menber 41 as

used in the coupling @e%ﬁliﬁ@%@rof the | 848584 hRbELHERE SRopdded 10

t he nenber 41. The second tubul ar | ateral projection 95 incorporated

into 20 the cl 5 | r;:?&n%%f% ?ﬁ?é Oé%t%%%xlxyogfh@f&ilﬁ§4menﬁeﬁ

reverse direction atera proj ection
channel TETT &g %&ﬁﬁ%ﬂﬁ'arf%%a%éco%:;w&%fﬁ%s%: AR
the coupling 32 of the third embodiment shown in FIG. 8
comprises the combination of holding member 47 and I-
shaped channel member 48. Holding members of the same
construction as above are used in combination with
10 different channel members to provide various channel
couplings other than these couplings 80, 30, 32.
Examples of such couplings will be described below.
FIGS. 9 and 10 show a coupling 100 of fourth
embodiment which comprises the same holding member 49 as
15 used in the coupling 80 of the first embodiment, and a
channel member 101 including the same L-shaped channel
member 41 as used in the coupling 80 and a tubular
lateral projection 95 added to the member 41. The
second tubular lateral projection 95 incorporated into
20 the channel member 101 extends longitudinally of and in
a reverse direction to the first tubular lateral
projection 94. The channel member 101 has a channel
which is inverted T-shaped in its entirety.

FIGS. 11 and 12 show a coupling 102 of fifth



29, enbodi ment whi ch conprises the sanme hol di ng nenber 40 as used
in the coupling 80 of the first enbodi nent, and a channel nenber 103
i ncludi ng the sanme L-shaped channel menber 41 as used in the coupling
80 .and a tubul ar 5 lateral projection 96 added to the nenber 41. The
second tubul ar lateral projection 96 incorporated into t he channel
menber 103 extends wi dt hwi se of the hol ding menber 40 and is
orthogonal to the first tubular |ateral projection 94 and to the
tubul ar upward projection 92. 10 FI G2913 shows a coupling 104 of

si xt h enbodi nent whi ch conprises a coupling 80 of the first enbodi nent
and coupl i ngs leaboflimgntf which ephpdisest the same bobdlingtmembekberowash.
The coupling 104 conprises three hol di ng nmenbers 40 each having a
U-shaped cross ssetli dn the canglingaB@edfi thal £gnseneémboflikehbe ap@nangs

t her eof facing toward the sanme direction, an L-shaped channel

menmber 41 suppoehafinBy nbmbéicr :EDSOinI:MQdilﬁbdtﬁé 8Bfbet. Sshaped 48haAAd1t WO
i nverted T-shaped channel nenbers 101 support ed respectlvely by the

second and thi rgefiBbei 89 ad0us8BNBAT €hd0cou n%ﬂﬁ gego! 84872 tRhRLEEI I ONs 94,
95 of each pai r of adjacent channel ers 41, 101 (101, 101) have

out T eNds CGNERtatal OFEGHBEL i 08 ORAGLCEh) O Muliber 4100 Bhe” P0LI T o
T-shaped channefecong tubular lateral projection 96 incorporated into
the channel member 103 extends widthwise of the holding
member 40 and is orthogonal to the first tubular lateral
projection 94 and to the tubular upward projection 92.
10 FIG. 13 shows a coupling 104 of sixth embodiment
which comprises a coupling 80 of the first embodiment
and couplings 100 of the fourth embodiment in
combination therewith. The coupling 104 comprises three
holding members 40 each having a U-shaped cross section
15 and arranged in alignment, with the openings thereof
facing toward the same direction, an L-shaped channel
member 41 supported by the first of the holding members
40, and two inverted T-shaped channel members 101
supported respectively by the second and third holding
20 members 40. Opposed lateral pfojections 94, 95 of each
pair of adjacent channel members 41, 101 (101, 101) have
outer ends connected together by a communication pipe

105 of required length. One of the two lateral

projections 94, 95 of the inverted T-shaped channel



30 . menber 101 held by the third hol ding nenber 40 is free and can
be held i.n communi cation with the channel or pi ping of other fluid
controller. Although not shown, ", t he L-shaped nmenber 41 of the coupling
104 of the sixth 5 enbodi nent can be replaced by an inverted T-shaped
channel nenber 101 or the channel nenber 103 of the coupling 102 of
the fifth enbodi nent to provide various coupl i ngs. The
couplings 80, 30, 32, 100, 102, 104 according to 10 the first to sixth
enbodi nents are reduced in weight as I®@npared with the bl ocklike
couplings 31, 33, 34, 36, 39 since the hol di ng menbers 40, 42, 44, 47
are U shaped i member cx®bshabithpnthel hthixtdrisoldinge menerd0 as pfoee di ng
couplings which are altered in design, e.g., in the 15 nunber of on-off

val ves or the pasd tcarmmsbefheld vin iddmtitnication o tietthe atleahnel tefl only to
t he nunber of hol di ng menbers, nunber of channel nenbers, orientation

of the operpipingfof et df Ngi dresdiet ol Bl NUbEHoudH ittt sy,  and

| engt h of tubular |ateral projections of the channel 20 nenbers, with the

resul't that fluiyk %ﬁ%e@m&i@éﬂapfof théldAiprimpenid i oattnSsfien
readily available with the I ncrease in the nunber of kinds of

conponents 5 = dHuBAYAIPE cdif 1 AU Al i el QP P SHagBIDET S-
produci ng the second, firfth and“sixth
31 channel member 101 or the channel member 103 of the
coupling 102 of the fifth embodiment to provide various
couplings.
The couplings 80, 30, 32, 100, 102, 104 according to

10 the first to sixth embodiments are reduced in weight as
compared with the blocklike couplings 31, 33, 34, 36, 39
since the holding members 40, 42, 44, 47 are U-shaped in
cross section. The items to be altered for providing
couplings which are altered in design, e.g., in the .

15 number of on-off valves or the positions of wvalve inlets
or outlets, are limited only to the number of holding
members, number of channel members, orientation of the
openings of the holding members, and number, orientatiSn
and length of tubular lateral projections of the channel

20 members, with the result that fluid control apparatus of
altered specifications are readily available with the
increase in the number of kinds of components

diminished, hence standardization of component members.

Further in producing the second, fifth and sixth



couplings 30, 102, 104 which conprise a plurality of hol di ng nmenbers
40, 42, 44 and a plurality of channel menbers 41, 43, 45, 101, the
work required is mainly the " joining of . lateral projections 94, 95 of
t he channel 5 menbers 41, 43, 45, 101, and the cunbersone boring
operation that is no | onger necessary renders the couplings easier to
make. Wth the enbodi nent shown in FIG 1, the left

shut of f - epeni ng device 1 has two on-off valves 6, 7, 10 while the right
shut of f - openi ng device 2 has three on- 31 off valves 8, 9 10, wher eas

t he nunber of on-off valv I s variable suitably.

shut of f - openi n§OYRHLEFS éthloz 1HQVWHQCE SompRbFe ﬁuﬁ%ﬁ?aéitﬁnogff val ves
are arranged respectively at the left and right sides of a nassflow
15 control | er, haAdingc meabezsgdlent?, add Rodt Aepluradhtydof channeparall el
to provide a fluid control apparatus for use I n sem conduct or
manuf act uri ng wembpmenttl, 43, 45, AflpathbywehbwiequifedSisimaindlylshet he
fluid control apparatus 4 is installed by nounting the 20 couplings
80, 30, 31, 32jo3ning4pf33atdfral3pro38ctiBnensd, 95acbasneptharndl8 with
coupling fixing bolts 110, attaching the fluid controllers, such as
check val ves Smemberslii,ondsof #5yahpes &nd7th8, climbdPsohid BEBSHGOW

controller 3, to the couplings 80, 30 to 39 as specified with body
32 operation that is no longer necessary renders the
couplings easier to make.
With the embodiment shown in FIG. 1, the left
shutoff-opening device 1 has two on-cff valves 6, 7,

10 while the right shutoff-opening device 2 has three on-
off valves 8, 9, 10, whereas the number of on-off valves
is wvariable suitably. Two shutoff-opening devices each
having a suitable number of on-off valves are arranged
respectively at the left and right sides of a massflqw

15 controller, and such arrangements are further arranged
in parallel to provide a fluid control apparatus for use
in semiconductor manufacturing equipment.

As partly shown in FIGS. 14 and 15, the fluid
control apparatus 4 is installed by mounting the

20 couplings 80, 30, 31, 32, 33, 34, 35, 36, 57, 38, 39 on
a base plate 108 with coupling fixing bolts 110,
attaching the fluid controllers, such as check valves 35,
11, on-off valves 6, 7, 8, 9, 10 and massflow controller

3, to the couplings 80, 30 to 39 as specified with body



fixing bolts 113 and fixing the base plate 108 in posi ti on.

It"is likely that the follow ng problens will be encountered in
installing the fluid control apparatus 5 and in the nmaintenance and

i nspection of the massfl ow controll er and on-off val ves. (1)
When the on-off valve 6 is to be nmounted on two or three couplings 31
with body fixing bolts 113, the upper surfaces of all the couplings 31
will not always 10 be flush with one another, presenting difficulty in
attaching the valve 6 to the couplings, w32h the possibility of faulty
seal i ng. (2) I'n the case where the base plate 108 is

installed in afiedng dHoldssililidoand: fdxiogy thex bagebplliatel30813nt 0 be
screwed in or renoved will fall off to becone | ost . Wth
reference to Fp@sitliémand 15, a device will be descri bed bel ow for
fixing the fluid control apparatus free of the above problens. 20
Referring to FIG I4 ilewaiReogk teatplthag¥oliokehg probakmaching tee on- of f
valves 6, 7 thereto are nounted on the base plate 108. A screw bore
106 for use inencountidrd@d iRy inkeaaek ¢PePlr1Rg a3 Eohehe frugal ve

mai n body is formed in the upper side of the coupling 31 at

33 5 and in the maintenance and inspection of the massflow

controller and on-off valves.

(1) When the on-off valve 6 is to be mounted on two
or three couplings 31 with body fixing bolts 113, the
upper surfaces of all the couplings 31 will not always

10 be flush with one another, presenting difficulty in
attaching the valve 6 to the couplings, with the
possibility of faulty sealing.

(2) In the case where the base plate 108 is
installed in a vertical position, the body fixing bo;t

15 113 to be screwed in or removed will fall off to become
lost.

With reference to FIGS. 14 and 15, a device will be
described below for fixing the £luid control apparatus'
free of the above problems.

20 Referring to FIG. 14, two block couplings 31 for
attaching the on-off valves 6, 7 thereto are mounted on
the base plate 108. A screw bore 106 for use in
attaching the block coupling 31 to the on-off valve main

body is formed in the upper side of the coupling 31 at



each of four corners thereof. A bolt bore 107 for i nserting the
coupling. fixing bolt 110 therethrough for nmounti ng the bl ock coupling
31 on the base plate 108 is * formed at each of two portions of the
coupling 31 close 5toits central portion. The base plate 108 is forned
with screw bores 109 for use in nounting the bl ock coupling 31 on the
base plate 108. The bolt bore 107 of the bl ock coupling 31 is

f ormed by a | arge-di aneter portion 107a having a dianeter 10 | arger
than the dianeter of the head | 10a of the 33 coupling fixing bolt 110,
and a smal |l -di aneter portion 107b continuous with the portion 107a,
with a stepped each gbrfown cifers dhatmsbfi .herfelhstltedoreadd7hasfiomg a

di anmeter intermedi ate between the dianeter of the bolt 15 head |l 0Oa and

t he di amet er ofirswrtsimnkeld Gouglidye fixidyldolt 110 thefedihaenmh drspacer
111 having a | ower end bearing on the base plate 108 and an upper end
positioned in tmMunting |tHe¢oXbEHRIAIpIEG i3I0 okD Ahd bdgd tpachten J0Ee iwmal |
20 dianeter portion 107a of the bolt bore 107. The spacer 111 has an

i nsi de di anet eredmieiPrat et r AP titins of e RIPLiTPH IchYseand an

out si de dianeter snumller than the diameter of the bolt head |l GCa. The

gzank 110b of to ifdC&Pritl Ebitddl0 BHd phld ipidtd Ued iy tfegmEepcer
with screw bores i09 for use in mounting the block
coupling 31 on the base plate 108.

The bolt bore 107 of the block coupling 31 is formed

by a large-diameter portion 107a having a diameter

10 larger than the diameter of the head 110a of the
coupling fixing bolt 110, and a small-diameter portion
107b continuous with the portion 107a, with a stepped
portion 107c provided therebetween, and having a
diameter intermediate between the diameter of the bo;t

15 head 110a and the diameter of the shank 110b of the
bolt.

A sleevelike spacer 111 having a lower end bearing
on the base plate 108 and an upper end positioned in fhe
large~diameter portion 107a is fitted in the small

20 diameter portion 107a of the bolt bore 107. The spacer
111 has an inside diameter larger than the diameter of
the bolt shank 110b and an outside diameter smaller than

the diameter of the bolt head 110a. The shank 110b of

the coupling fixing bolt 110 is fitted in the spacer



111, with the bolt head |l 0a bearing on the upper end face of the
spacer 111. The spacer 11 serves to determ ne the anount of tightening
of the coupling fixing bolt 110, such that as the bolt 110 inserted

5 through the bore 107 is screwed into the screw bore 109 of the base
pl ate 108, the head | 10a of the bolt 110 is supported by the spacer
111 bearing on the base plate 108, preventing further tightening of
the bolt. An annul ar rubber washer 112 having an outside 10

di amet er approximately equal to the dianetgf of the head |1 0a of the
coupling fixing bolt 110 is fitted around t he upper end of the spacer

111. The rubberiypshertt the bolt hdi oL i vw&&iﬁ% dreachd | dmg bolt
110 and the st epped portion 107c of the bolt bore 107. e vertical

15 | ength of thaddibberenasdificdd 215, Sorietedided { halrvdes to COMPressi ve
force will act on the washer when the bolt 110 is conpletely tightened

;ngviapdt PﬁeSt ! %_base p dgethleosf y I}tt;rlfe}:’fr Et}@}t V\/a‘sal?%%{éﬂl%%g % glr asgg.
pashers 112 MRGHA SEENIG, S0 Wt g AT sndieprmression
e hnYs Gl M ol BT RS A R Bt "
35 of the base plate 108, the head 110a of the bolt 110 is
supported by the spacer 111 bearing on the base plate
108, preventing further tightening of the bolt.
An annular rubber washer 112 having an outside
10 diameter approximately equal to the diameter of the head
110a of the coupling fixing bolt 110 is fitted around
_the upper end of the spacer 111. The rubber washer 112
is held between the head 110a of the bolt 110 and the
stepped portion 107c of the bolt bore 107. The vertical
15 length of the rubber washer 112 is so determined that a
compressive force will act on the washer when the bolt
110 is completely tightened up in the state shown in
FIG. 14. Thus, the couplings 31 are biased toward the.
base plate 108 by the rubber washers 112. The rubber
20 washers 112, which are elastic, can be further deformed
by compression, so that the couplings 31 are movable
away from the base plate 108. Accordingly, even if the

upper surfaces of the couplings 31 are not flush with

each other, the couplings 31 are brought closer to the



on-off valve 7 as the on-off valve 7 is fastened to the couplings 31

with the body fixing bolts 113, which can therefore be tightened
easily. Consequently, all the -, seals 76 can be subjected to a proper
pressure to ensure 5 fluid tightness. FIG 15 shows a device for
preventing the body fixing bolt 113 fromslipping off for use in
attachi ng the on-off valve 7 to two block couplings 31, 33.

Wth reference to the drawi ng, bolt shank bores 114 10 are forned in the
fl ange 14a of the main body 14 of the 3gn-of f valve 7. Each of the
shank bores 114 has stepped portions 114a and 114b respectively at an

internedi ate on-pfiftvalvéh®? asrehandnaoprralterpois cfastenadtte s e
| ower end to give the |argest dianeter to the |ower end 15 of the bore

114. An Oring &dbplingit 82dwieht ReSBoak fixin@or:@lﬂé41i39rmixiéh|@aver end
I n bearing contact with the I nternedi ate stepped portion 114a. A bush

116 is furtherekbtbedel aigheeﬁeaeeééﬂ.l{rr Ona:éageéeéxge[ di é‘ﬂftﬁ'ie
side for preventing the Oring 115 from slipping out. an annul ar

recess 118 for Opkh S texdpdl at e
st epped porti onéﬁﬁgglméa&éﬂ béu%% égﬁ%dfg%eéo ﬁg%éﬂ‘%t%yﬁ%@aﬁﬁ &?1

periphery ofgthgy & tion 114 for. the bolt shank. The bush 116 is
formed at |ts Iom%%d @g§ Enﬁgé flange 116a in bearing

36 FIG. 15 shows a device for preventing the body

fixing bolt 113 from slipping off for use in attaching
the on~off valve 7 to two block couplings 31, 33.
With reference to the drawing, bolt shank bores 114

10 are formed in the flange 14a of the main body 14 of the
on-off valve 7. Each of the shank bores 114 has stepped
portions l1ll4a and 114b respectively at an intermediate
part of the bore and a part thereof close to the bore
lower end to give the largest diameter to the lower end

15 of the bore 114. An O-ring 115 is fitted in the shank
bore 114 from its lower end in bearing contact with the
intermediate stepped portion 114a. A bush 116 is
further fitted in the bore 114 from the larger diamete;
side for preventing the O-ring 115 from slipping out.

20 Thus, an annular recess 118 for accommodating the O-ring
is defined by the intermediate stepped portion 114a, the
upper end face of the bush 116 and the periphery of the
bored portion 114 for the bolt shank. The bush 116 is

formed at its lower end with a flange 116a in bearing



contact with the stepped portion 114b close to the bore | ower end. The
bush 116 further has at an internediate portion thereof an annul ar
ridge 117 with an outside dianeter slightly larger than the dianeter
of .t he shank 5 bore portion having this internediate portion fitted in.
When the bush 116 is forced into the shank bore 114 from its | arger

di aneter side, the flange 116a bears agai nst t he stepped portion 114b
close to the bore | ower end, and the annular ridge 117 is coll apsed,
whereby the bush 10 116 is prevented frond€&lippi ng out, consequently
preventing the Oring 115 fromslipping off. The Oring 115 has an

i nsi de di arret ercentagt | withatherstepped portion ol 4p dele$ente ethefbohe
shank of the body fixing bolt 113. Since the Oring is elastic, the
shank of the bolewerbSerid3 cEie Bmushrkl®| fuxtiser tleals tat caghidtertediatge 115
W th extrenme ease. Wien the fixing bolt 113 is unfastened and
beconmes di sengaseritisnnthdérest ran daieldD6ridde 117 wetlsan codtst@eof the
Oring 115 retains the bolt 113 on the ring 115. Accordingly, even in

the case wher e divme®8r bsBEgPt B €Ldffer Sthals! cthé edi dfleBev st | €8¢ $IOSHKI ON

(as turned fromthe illustrated horizontal position t hereof),

this features olyded 6Sot£fon | ik ochidaintdfnediatd Phrtion Ngivedd 443 to

be screwed in or renpved wll fall off to becone | ost.

37 When the bush 116 is forced into the shank bore 114 from
its larger diameter side, the flange 1l16a bears against
the stepped portion 114b close to the bore lower end,
and the annular ridge 117 is collapsed, whereby the bush

10 116 is prevented from slipping out, consequently
preventing the O-ring 115 from slipping off. The O-ring
115 has an inside diameter slightly smaller than the
outside diameter of the shank of the body fixing bolt
113. Since the O-ring is elastic, the shank of the bolt

15 113 can be forcibly inserted through the O-ring 115 with
extreme ease. When the fixing bolt 113 is unfastened
and becomes disengaged from the screw bore 106, the
elastic force of the O-ring 115 retains the bolt 113 éh
the ring 115. Accordingly, even in the case where the

20 base plate 108 is installed in a vertical position (as
turned from the illustrated horizontal position
thereof), this feature obviates the likelihood that the

body fixing bolt 113 to be screwed in or removed will

fall off to become lost.



What i s—etaimed—+s——-—-- 1. A coupling for a fluid controller, the

coupllng able to an opening portion of a downward
channel \!IH EH m;ﬂig oI ler;, the coupling conprising 5 a hol di ng

menber ross section and a t ubul ar channel menber
hel d by the holdlng menber, the channel nenber having an upper end
inserted in a through bore formed in an upper wall of the hol ding
menber to comruni cate with the downward channel of the fluid 10
controller, the upper wall of the holding 3nber being formed with
screw bores for use in attaching the hol ding menber to the fluid
control ler. What ig cratmedlisy for a fluid controller according to

claiml1 wherein the upper end of the channel nenber has 15 an outward

fl ange, and the thrbugh touplixgtfier wpEiuid contrdlldr i hehéradalipigingenber
has an inward flange for supporting the flange. 3. A coupling
for a fluid corbeDhd eatbachabliagts can opesing pdrwiwi avh 4 hdowrbward®! nenber
conprises a body 20 having an inner channel and fitted in a space between

the upper wal | ®hanh&l hetdthg FEEDErconersllemerth@l doupling hedmsdisthg
t ubul ar upward projection communicating with t he i nner channel of the

%?ly gpdt E'celvs NGa Ao 1@DEY Réflber hav{S§ra efl-shapd® éfﬁé&l%b@@f&xléhd@ upper
tubular channel member held by the holding member, the
channel member having an upper end inserted in a through
bore formed in an upper wall of the holding member to
communicate with the downward channel of the fluid

10 controller, the upper wall of the holding member being
formed with screw bores for use in attaching the holding
member to the fluid controller.

2. A coupling for a fluid controller according to
claim 1 wherein the upper end of the channel member has

15 an outward flange, and the through bore of the upper
wall of the.holding member has an inward flange for
supporting the flange.

3. A coupling for a fluid controller according to
claim 1 wherein the channel member comprises a body

20 having an inner channel and fitted in a space between
the upper wall of the holding member and a lower wall
thereof, a tubular upward projection communicating with
the inner channel of the body and having an upper end

inserted in the through bore in the upper wall of the



hol,di ng menber to communicate with the downward channel of the fluid

controlle e tubul ar | ateral projection conmunicating
with the mmmmummmm of the body and extending laterally. 5 4.
A eoupling for use ®ith two fluid controllers each having a downward
channel to hold the channels in communi cation with each other, the
coupling conprising first and second hol ding nenbers each having a

U shaped cross section and arranged at a spacing with openings 10

t hereof opposed to each other, and a U shaP8d tubul ar channel nenber,
the channel nenber having one end inserted in a through bore forned in
an upper wal | oroldingtmember sto epmmupioetecvith thendownwardwehanhad
downward channel of the.first of the fluid controllers, 15 the channel
menber havi ng t¢€ bhéeflehd comtroklern and at léastigbndotebdbaned in an
upper wall of the second hol di ng menber to conmmunicate with the
downwar d channelateral opropectionntbihuntcatihg ol €h , thédeinf@er chahhsl of

t he hol di ng nmenbers being formed with screw bores for use in 20

attaching the hef dilg bedpeind textdralims Esteve1 f{1i d control lers.
5. A coupling according to claim4 wherein the channel nenber conprises

a first L-stmped chanmelcd@pbiig for aikk d¢58% OReb Le fhad echeteded rgrenber,

the first L-shaped 39

channel nenber SLEMWM&rIvy da WRE hPthd INES KOPY"Ble channels in
communication with each other, the coupling comprising
first and second holding members each having a U-shaped
cross section and arranged at a spacing with openings

10 thereof opposed to each other, and a U-shaped tubular
channel member, the channel member having one end
inserted in a through bore formed in an upper wall of
the first holding member to communicate with the
downward channel of the. first of the fluid controllers,

15 the channel member having the other end inserted in a
through bore formed in an upper wall of the second
holding member to communicate with the downward channel
of the second fluid controller, the upper walls of thé-
holding members being formed with screw bores for use in

20 attaching the holding members to the respective fluid
controllers.

5. A coupling according to claim 4 wherein the

channel member comprises a first L-shaped channel member

and a second L-shaped channel member, the first L-shaped



and fitted in a space between the upper wall of the first hol ding

menber Jﬂm Iw“ ereof, a tubul ar upwar d proj ection
conmuni ¢ g" "'Imulmn channel 5 of the body and havi ng an upper
end inserted®in“th® through bore in the upper wall of the first

hol di ng menber to conmunicate with the downward channel of the

first fluid controller, and a tubular |ateral projection conmuni cati ng
with the inner channel of the body and 10 extending toward the second
hol di ng nmenber, the second L- shaped d3fannel nenber conprising a body
portion having an inner channel and fitted in a space between the
upper wal Ichemnele member ermpttiring mdodindavingyan valder charire eof
a tubular upward projection communicating with 15 the inner channel of t he
body portion amfichfitiedrin a spaggesrbesvbamsehed arpper twWadll ufoudie bore in

t he upper wall of the second hol di ng nmenber to conmunicate with the
downwar d channefizaft thuldiaap merfbat RO NAUwef wallld thereof,t Wwubulat er al
proj ection comunicating with the inner 20 channel of the body portion and

ext endi ng towaigpwdi projddtidn RDniuid SERIRGY wilthe tHdUnNer drinel

projections of the two L-shaped channel nmenbers havi ng outer ends
joined to eachg# h8le body and havArP'dN 'd&éﬂ%ﬂ&&n‘@éﬁe@ RlUrdld ty of
fluid controllers each

having a downvaid e ird AUHL Wper wall of the first holding

member to communicate with the downward channel of the
first fluid controller, and a tubular lateral projection
communicating with the inner channel of the body and

10 extending toward the second holding member, the second
L-shaped channel member comprising a body portion having
an inner channel and fitted in a space between the upper
wall of the second!holding member and a lower wall
thereof, a tubular upward projection communicating w;th

15 the inner channel of the body portion and having an
upper end inserted in the through bore in the upper wall
of the second holding member to communicate with the
downward channel of the second fluid controller, and a:
tubular lateral projection communicating with the inner

20 channel of the body portion and extending toward the
first holding member, the tubular lateral projections of
the two L-shaped channel members having outer ends
joined to each other.

6. A coupling for use with a plurality of fluid



channel s in conmunication w th one another, the coupling conprisi.ng a

pl urali ty”nw ' rs each having a U- shaped cross section and
arranged m H 5 openings thereof facing toward the sane

direction,*and & * splwurality of channel nenbers held by the respective

hol di ng menbers, each of the channel nenbers conprises a body havi ng
an i nner channel and fitted in a space bet ween upper and | ower walls
of the holding nmenber, a 10 tubul ar upward projection comunicating with
the inner channel of the body and hatg an upper end inserted in

a through bore in the upper wall of the hol ding nmenber to comuni cate
with the downw&P s fagqhhdavingg a downsand sthannela e thadd dthe at er al

projections 15 conmunicating with the inner channel of the body and

each ext endi ng LS Ha (ramuRg antidiesy widiaane anotherhertiten caupe iopposed

|l ateral projections of each pair of adj acent channel nenbers havi ng
outer ends | oi FOPRTESing e pdvnaliidy, afhdoldisyg wenbeafs each dfavtitgy kol di ng
20 nenbers having screw bores for use in attaching the hol di ng menber

to the fluid cYnishaipest cross section and arranged in alignment with
5 openings thereof facing toward théisame direction, and a

plurality of channel members held by the respective
holding members, each of the channel members comprises a
body having an inner channel and fitted in a space
between upper and lower walls of the holding member, a

10 tubular upwara projection communicating with the inner
channel of the body and having an uéper end inserted in
a through bore in the upper wall of the holding member
to communicate with the downward channel of the fluid
controller, and tubular lateral projections

15 communicating with the inner channel of the body and
each extending toward the holding member adjacent
thereto, the opposed lateral projections of each pair of
adjacent channel members having outer ends joined to
each other, the upper wall of each of the holding

20 members having screw bores for use in attaching the

holding member to the fluid controller.



