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SAME BACKGROUND OF THE | NVENTI ON The present
invention relates to a fixing device, for exanpl e, for use in fluid
control apparatus which are assenbled by fixing a plurality of
couplings to a base plate and fixing on-off val ves each to sone of the
couplings, the device being useful for fixing the cou- 10 plings (| ower
menber), to be di sposed between the base i1 plate (support nember) and
the on-off device (upper menber), to the base plate (support plate).

The terms "upper” and "lower"” as ugpegpkepel FuEeTRENTION €SPectively to the
‘upper and | ower sides of the draw 15 |ngs However, these .terns are used

for the sake of | K & ,H}@Gf Mﬁﬁﬁ%tm’fﬁ% @ﬂaf‘rol
apparatus will be nmounted on a horlzont surface e, In the
illustrated state or as turned Pﬁ ched to a
vertical surface. 20 For §§§§gﬁguﬁn1 @ﬁ%og§&gﬁ§ysappa atus for use
in manuf act uri ng sem conductors, etc., the | ower nenbers, i.e.,
coupl i ng menbers having bolt bores, to be di sposed betmeen a support
menber and an upper nenber, i.e.,_an
BACKGROUND OF THE INVENTION
5 The present invention relates to a fixing device,

for example, for use in fluid control apparatus which
are assembled by fixing a pluralify of couplings to a
baée plate and fixing on-off valves each to some of the
éouplings, the device being useful for fixing the cou-

10 plings (lower member), to be disposed between the base
plate (support member) and the on—bff device (upper
member), to the base plate (support plate).

The terms "upper" and "lower" as used herein refer

respectively to the upper and lower sides of the draw-

15 ings. However, these terms are used for the sake of
convenience; the fixing device and the fluid control
apparatus will be mounted on a horizontal surface, for-
example, in the illustrated state or as turnea upside
down, or may be attached to a vertical surface.

20 For example in fluid control apparatus.for use in
manufacturing semiconductors, etc., the lower members,
i.e., coupling members having bolt bores, to be disposed

between a support member and an upper member, i.e., an



2 ~on-off valve, are fixed to the support menber with bolts. To
provide a-fluid-tight joint between each | ower nenber and the upper
menber in this case, a seal portion is formed between these nmenbers.
5 The conventional fluid control apparatus has the probl em t hat
when the | ower nenbers are fixed to the support nenber, the upper
surfaces of the | ower nenbers are not always flush with each ot her,
presenting difficulty in nounting the upper nmenber on the |ower 10
menbers. |f the upper nenber is nounted on thge | ower menbers with the
upper surfaces of the |ower nmenbers . positioned at different |evels,

there arises the ghoBkeMyalvel hai.-edriizeaeﬁb ahesgubsérecmexﬂﬂeﬁnwiaa seal
portions produce a faulty seal SUMVARY OF THE

| NVENTI ON bA9+8bi egb a&&\k;g m gLR1GAEl 981hE HOLREEN B8R

fixing device for [ower nenbers renders n upper

nount abl e on the igwggeggggggs ﬁ ghconFPeF memﬁQPtEﬁrﬁ Péeggsgf éhEeal

invention is to provi appar at us having 1 ntor porat ed
therein a f|X|ngﬁdeV|ce far L whi ch rfnders an upper

member nount abl e BRFHHER I&ﬁe?oﬁﬂﬁgeﬁgagﬁgPlﬁ g8 nerRe such a fluid

control apparatus wherein seal rtion
PP 5 The convenggona iluid control apparatus has the

problem that when the lower members are fixed to the
support member, the upper surfaceé of the lower members
are not always flush with each other, presenting
difficﬁlty in mounting the upper member on the lower
10 members. If the upper member is mounted on the lower
members with the upper surfaces of the lower members
positioned at different levels, there arises the problem
that different pressures acting on the seal portions
produce a faulty seal.
15 SUMMARY OF THE INVENTION
An object of the present invention is to provide a
fixing device for lower members which renders an upper
member mountable on the lower members easily. -
Another object of the invention is to provide a
20 £luid control apparatus having incorporated therein a
fixing device for lower members which renders an upper
member mountable on the lower members easily, especially
such a fluid control apparatus wherein seal portions

provided between the lower members and the upper member



provided bet ween the | ower nenbers and the upper nenber

3 arersubjected to a uni form pressure. . The present invention
prOV|des a device for fixing ‘| ower menbers to a support nenber with
bolts, the | ower nenbers each having a bolt bore and being di sposed

5 betmeen t he support nmenber and an upper nenber, the fixing device
being characterized in that the bolt bore of each of the | ower nenbers
conprises a | arge-di aneter. portion larger than a head of the bolt in
di ameter, and . a smal |l dianmeter portion extending downward fromthe 10
| ar ge- di aneter portion with a stepped portion forned t her ebet ween and

having a di anet er a8t gGB¥dL068 €6t #e@ALform!t peedsaggler of the bolt head
and. the dianmeter of a shank of the bolt, the small-di aneter portion of

the bol t bore havipg gfé&sﬂttbﬁ{r@heianh&&@msgl anééwaé foi=5fiﬂiﬁ§r
Wi th an inside dlaneter rger than the dianeter he bolt shank, the

spacer having a | |n tﬁ ersSY pgrgﬁg?g¥ttHgmgagpQE%PnEgﬁgg agﬁeaggugger

end positione ar ge- |ane portion, cylindri cal

oL o 7o oohbh B BRERHabER R b e poRedfhh HERHRat bl crred
The elastic negbeget$géghtkg ELSéSQ%bkémﬁeLUQRSran upper member, the
fixing device being characterized in that the bolt bore
of each of the lower members comprises a large-diameter.
portion larger than a head of the bolt in diameter, and
a small diameter portion extending downward from the
10 large-diameter portion with a stepped portion formed
therebetween and having a diameter intermediate between
the diameter of the bolt head and the diameter of a
shank of the bolt, the small-diameter portion of the
bolt bore having fitted therein a hollow cylindrical.
15 spacer with an inside diameter larger than the diameter
of the bolt shank, the spacer having a lower end
supported by the support member and an upper end
positioned in the large-diameter portion, a hollow
cylindrical elastic member being interposed between the
20 bolt head and the steppéd portion for biasing the lower
member toward the support member.
The elastic member, which is preferably a rubber

washer, may alternatively be a coiled compression spring

equivalent to the rubber washer in modulus of



washer, .may alternatively be a coiled conpression spring equi valent to
t he «wubber washer in nodul us of

4 el asticity.’ When the bolts are tightened in fixing the | ower
menber to the support nenber, each spacer is held bet ween the bolt
head and the support nenber, preventing 5 further tightening of the
bolt. At this tinme, the el astic nenber biases the | ower nenber toward
t he support nenber, restraining the | ower nenber from

backl ashing. On the other hand, the conpressign of the el astic nenbers
noves one of the | ower nenbers whose 10 upper surface is at a | ower |evel
in a direction awayasticiftqQm the support nenber, whereby the upper

surfaces of the | ower nenbers are made flush with each other. This
renders the upper ”E”hﬁén9%§b|BOEQ§”E§€|Qi§HtEBEd|Qﬂefixing fRabebher 15
The fixing device is used, for exanple, ina fluid control apparatus.

In this case, the i e vigg para
W%ﬂg% aﬁ%ﬂ?ﬁk s%?eort meﬁBBEI Bgenheaphces 18 halh

channel opened up upper menber is an on-of f val ve formed

AL e e R
avai | abl e “h'cg exLes,f t9TR8:85 of the bolt. At this time, the
elastic member biases the lower member toward the
support member, restraining the lower member from
backlashing. On the other hand, the compression of the
elastic members moves one of the lower members whose

10 upper surface is at a lower level in a direction away
from the support member, whereby the upper surfaces of
the lower members are made flush with each other. This
renders the upper member easily mountable on the lower
members.

15 The fixing device is used, for example, in a fluid
control apparatus. In this case,_the lower members are
couplings each having a fluid channel opened upward, and
the upper member is an on-off valve formed with two -
fluid channels opened downward and communicating with

20 the respective fluid channels of the lower members. A
flow channel is then available which extends from one of
the couplings to the other couplings through the on-off

valve. Such couplings, on-off valves and other f£luid

controllers are used in combination to provide a desired



the couplings to the other couplings through the on-off val ve. Such
couplii ngsy on-off valves and other fluid controllers are used in

conbi hation to provide a desired - "

5 fluid control apparatus. In such a fluid control apparatus,

it is desired

that a seal portion be provided between butting faces of

each | ower nenber and the upper nenber around the 5 comunicating fluid

channel s t her eof.
nmenber and the

A fluid-tight joint is then formed between the upper
| ower nenbers by virtue d& the provision of the seal

portions, while the | ower nmenbers have their upper surfaces positioned

flush with each ofhuid cootcodsenpemeltys.t he seal

to a uni form
DRAW NGS

pressure. BRI EF DESCRI PTI ON OF THE
FI G 1d such &r 6duidi eantimodi agparaduapplit ds Hesilded

control apparatus wherein | ower nenber fixing devices of 15 the invention

are used;

thh© a2skalapoexfibadbd pragidedabytmeenpbuiititigyifaces of

partly br oken away and showi ng the apparatus of FIG 1 on an enl arged

scal e; Fi
fixing devi.ce of

5

&acB 1swarShehbeRrahndi eWes ppeidmeiberovsbufiarittie 20

t he invention; and
communicating fluid channels thereof. A fluid-tight

joint is then formed between the upper member and the

' lower members by virtue of the provision'of the seal

10

15

20

portions, while the lower members have their upper

surfaces positioned flush with each other.

.Consequently, the seal portions can be subjected to a

uniform pressure.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view showing an example of fluid
control apparatus wherein }ower member fixing device; of
the invention are used;

FIG. 2 is an exploded fragmentary perspective view
partly broken away and showing the apparatus of FIG. 1
on an enlarged scale;

FIG. 3 is a sectional view showing the lower member
fixing device of the invention; and

FIG. 4 is a sectional view showing a device for
preventing a bolt from slipping off.

DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the present invention will be

portions can be subjected



FIG 4 i.s a sectional view showi ng a device for preventing a bolt from
slipping off. DESCRI PTI ON° OF THE PREFERRED ENMBODI MENT

An enbodi ment of the present invention wll be

6 described below with reference to the drawings. In the

foll ow ng description, the terns "left" and "right" refer respectively
to the left- and right-hand sides of FIG 1. 5 FIGS. 1 and 2
show an exanple of fluid control apparatus having incorporated therein
t he device of the invention for fixing a6l ower nmenber. The fluid
control apparatus 4 is adapted for use in sem conductor

manuf act uri ng equidesstiibed tdelduw kel thn defergnicee $oa the) drasdinigsy cant ridid er
3, and shutof f-opening devices 1, 2 at the left and right of the

control ler 3. followhify HHscfilptdieny)i Rfhel@drme ¥ lalfd "ebndc omiighass a
first on-off valve 6 at left, a second on-off valve 7 at right and a

first valve nmount ;2diavidihddia veny e b 1575, ahdTRUBHCL Haer SEesToE

first valve nmount 28 conprises a plurality of couplings 80, 30, 31,
32, 33 as Wi eqdescribed later. Disposed at the left of the
| eft shutoff-opening dévice 1 is a first check val ve 5. The

shut of { - openi ng, devi cq et of ighl C QUL 36° edtample! Be" $183c0LbntR01C 8
di sposed at left, a fodarth on-0 .
apparatus having incorporated therein the device of the
invention for fixing a lower member. The fluid control
apparatus 4 is adapted for use in semiconductor
manufacturing equipment or the like and comprises a
10 massflow 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

15 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 5l

The shutoff-opening device 2 at ;ight comprises a

20 third on-off valve 8 disposed at left, a fourth on-off
valve 9 disposed at an intermediate position, a fifth
on-offlvalve 10 disposed at right and a second valve

mount 29 having these valve 8, 9, 10 mounted thereon.

The second valve mount 29 comprises a plurality of



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 nmount 29 havi ng these valve 8, 9,
10 nount ed thereon. The second val ve nount 29 conprises a plurality of
7 couplings 34, 35, 36, 37, 38, 39, 79 as wll be descri bed

| ater. Di sposed at the right of the right shut of f - openi ng device 2 is
a second check val ve 11. The on-off valves 6, 7, 8, 9, 10 conprise
respective 5 main bodies 12, 14, 16, 18, 20 and respective actuators
13, 15, 17, 19, 21 nounted thereon from abové7for sui tably opening and
cl osing a channel through each val ve main body. The first and fifth
on-of f val ves 6, coupliogsr84,wdSpoB6,valved8,waBl, e7Bhasswddddbet hird and
10 fourth on-off valves 7, 8, 9 are three-port valves. The mai n bodi es
12, 14, 16, 18, 28eséribedohatietl.vabispoSetioat thelfight pifothdecightt heir

| ower ends with flanges 12a, 1l4a, 16a, 18a, 20a, respectively, which

are rectangul ar shutdl€Ropeflingr aevabeve. isla secohdckhetkt baleedld .val ves
5, 11 conprises a left nmain body 22 (25) having an inlet in its bottom

face, a m ddl e nerRebefyo2d (3ByesCEeVWRd 80 YHheipbbBmPed¥e’Zespectibp
and a right main body 24 (27) having an outlet’in its bottom face and
fastened with gcrgusnt golilesm8dl €4, 16, 18, 20 and respective actuators
13, 15, 17, 19, 21 mounted thereon from above for
suitably opening and closing a channel through each
valve main body. The first and fifth on-off valves 6,
10 are two-port valves,.while the second, third and
10 fourth on-off valves 7, 8, 9 are three-port valves. The
main bodies 12, 14, 16, 18, 20 of the on-off valves 6 to
10 are provided at their lower ends with flanges 1l2a,
1l4a, 1l6a, 18a, 20a, respectively, which are rectangular
.when seen from above.
15 Each of the check valve§ 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
{25) and a right main body 24 (27) having an outlet iﬂ'
its bottom face and fastened with screws to the middle
20 main body 23 (26).
The massflow controller 3 is formed on the left side
of its lower end with a rectangular parallelepipedal
leftward extension 49 having an inlet in its bottom

face, and on the right side of its lower end with a



20 mai n .body 23 (26). The massflow controller 3 is formed on the

| eft. .si de.= of its |ower end with a rectangul ar parallel epi pedal

| eftward extension 49 having an inlet in its bottom face, and on the
right side of its lower end with a . rectangul ar

par al | el epi pedal rightward extension 50 having an outlet in its bottom
face. The bottom faces of the val ve main bodies 22, 23, 24,
12, 14 at the l.eft of the massflow controller 3 and 5 the bottom face of
the | eftward extension 49 of the controlder 3 are all flush with one
anot her. The ri ghtward extension 50 of the controller 3 and the val ve
mai n bodi es 16, 1l@ect@ng2iar?paralleldepipkdal kdghtward extevedopoditi oned
all -flush with one another. 10 The inlet of left main body 22 of the
first check vakving ah putiledednWitle bogtbfefgee.supply coupling 80 _
connected to a purge gas supply line and conprising a hol di ng nmenber 40

and an L-shaped channgehempgheom? ¥abekdof theyvalleeNREDArb48iesld2, 23The
outlet of right main body 24 of the first check valve 5is held in

communi cati on “‘t54anlb”|ﬁh Qe @ﬁb”left Bed¥nd2maksknByf tbatreniakf 3vahue 6
by a first inflow chiannel coupling 30 for introducing a fluid into the
5 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
main bodies 16, 18, 20, 25, 26, 27 have their bottom
faces positioned all flush with one another.

10 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 and comp;ising a
holding member 40 and an L-shaped channel member 41 held
by the member 40.

15 The outlet of right main body 24 of the first check
valve 5 is held in communication with an inlet of main
body 12 of the first on-off valve 6 by a first inflow
channel coupling 30 for introducing a fluid into the
left shutoff-opening device 1. The coupiing 30

20 comprises two holding members 42, 44 and a U-shéped
communication channel member 46 held by these members
42, 44 and comprising two L-shaped channel members 43,
45 which are joined to each other.

Opposed to both the bottom face of rightward portion



| eft shut of f-opening device 1. The coupling 30 20 conprises two hol di ng

nmenhers 42, 44 and a U shaped communi cati on channel nenber 46 held by
t hese menbers 42, 44 and conprising two L-shaped channel nenbers 43,
45 which are joined to each other. Qpposed to both the bottom face
of rightward portion 9 of
mai n body 12 of the first on-off valve 6 and the bottom face of

| eftward portion of main body 14 of the second on-off valve 7 is a
coupling 31 in the formof a rect angul ar Paral | el epi pedal. bl ock for

formng a first 5 communi cati on channel and having a V-shaped channel 3la
for causing an oubfemabh bbdyviRvef6the fimstnovavéfwwahve 6 and itheet of

t he valve 7. © The main body 14 of the second on-off valve 7 has an

i nl et-outlet subopesteg, fabecbfi 3eftwdrdegontibnaocki matn bOdgulbdhanéhe
coupling 32 conprising a holding nmenber 47 and an |-shaped channel
menber 48 and hel deB¥nihennBiEciralve 741s At tatpeingo3iheénl ener femt of the
coupl i ng 32_is a known L-shaped coupling 78 connected to a process gas
supply line. ectQhaaQa%dpaeaﬂémep%adamebibent E@EdeanE.hgnaOfEiﬂ‘&tn
body 14 of the vafve 7 and the leftward extension 49 of t he massfl ow

controller 3 ig a.50iRhiB9t33n' Bhhlfel O4AH having a V-shaped channel 31a
for causing an outlet of the valve 6 to communicate with
an inlet of the valve 7.
The main body 14_of the éecond on-off valve 7 has an
inlet-outlet subopening, which is provided with a first
10 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
known L-shaped coupling 78 connected to a process gas
supply line. |
15 Disposed beneath both the rightward.portion of main
body 14 of the valve 7 and the leftward extension 49 of
the massflow cohtroller 3 is a coupling 33 in the form
of a rectangular parallelepipedal block for forming a.
first outflow channel and having a V-shaped channel 33a
20 for sending a fluid from the outlet of the wvalve 7 to
the controller 3.
Disposed beneath both the bottom face of rightward
extension 50 of the massflow controller 3 and the bottom

face of leftward portion of main body 16 of the third



of a rectangul ar parall el epi pedal block for form ng a first outfl ow
channel and having a V-shaped channel 33a 20 for sending a fluid fromthe
outlet of the valve 7 to the ‘controller 3. Di sposed beneath
both the bottom face of rightward extension 50 of the massfl ow
controller 3 and the bottom face of leftward portion of nmain body 16
of the third _ 10 on- of f
valve 8 is a coupling 34 in the fo of a rectangul ar parall el epi pedal
bl ock for formng a second Iom1channép and havi ng a V-shaped
channel 34a for I nt roducin a fluid fromthe controller 3 into the
right 5 shutof f Syeffh ydsa @2 iz a couplingr@4 A& theoFPrme QA a he third
on-of f valve 8 has an i nl et-outl et subopening, which is provided with
a second subseshanigular iHarglislepipededd blockn forafgaming |§ wecond
and conprising a holding nenber 51 and an L-shaped 10 channel nenber 52
and hel d by the ndmfdovwthannel and bayjogea Nesbaplkedbchianned Bdiat doxf ace
of rightward portion of main body 16 of the third on-off valve 8 and
t he bottom face ofintaiddwithgr@ tfluwidoffrom wheodwnt@odilier 3 inlte fuher tdight
on-off valve 9 is a coupling 36 in the form 15 of a rectangul ar

paral | el epi pedal kihete ffilodedifignde¥ice 2.5econd communi cation channel and
havi ng a V-shaped ' ' '

The main body 16 of the third on-off valve 8 has an
inlet-outlet subopening, which is provided with a second
subchannel coupling 35 connected to an evacuating line
and comprising a holding member 51 and an L-shaped

10 channel member 52 and held by the member Sl1.

Disposed beneath both the bottom face of rightward
portion of main body 16 of the third on-off valve 8 and
the bottom face of leftward portion of main body 18 of
the fourth on-off valve 9 is a coupling 36 in the form

15 of a rectangular parallelepipedal block for forming a
second communication channel and having a V-shaped
channel 36a for causing an outlet of the valve 8 to
communicate with an inlet of the valvé S.

The main body 18 of the fourth on-off valve 9 has an

20 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

channel member 54 and held by the member 53.

An outlet of main body 18 of the fourth on-off valve



channel .36a for causing an outlet of the valve 8 to conmmuni cate with
an i.nlet of the valve 9. The main body 18 of the fourth on-off
valve'9 has an 20 inlet-outlet subopening, which is provided with a third
subchannel coupling 37 connected to a process gas supply | i ne and
conprising a holding nenber 53 and an L-shaped channel nmenber 54 and
hel d by the nenber 53. An outlet of main body 18 of the fourth
on-of f val ve -9 is held in comunication with an inlet of
mai n body 20 of the fifth on-off valve MM by a third comunication
channel coupling 38, which conprises two hol di ng nmenbers 55, 57 and a
comuni cat i on cha®ndls raiidkrirb Tdmiuhinaticn twictte arerbekest ofh anadanilods 20
conprises two L-shaped channel nenbers 56, 58 joined to each other.

Di sposed beneat h lo# tHehef it ondof® vallve 0 iy e third e@dmmumisda tiom
body 20 of the fifth on-off valve 10 and the bottomface of left main

body 25 of the seeprthadledouplinglasg Which aonpyisey i iHbldithg Gianbirsa
rect angul ar par al | el epi pedal bl ock for form ng a second outfl ow

channel and havingsa %shaRedh CHMMeliciladd catifd NGeiiber 59 Qidl@tbyOf t he
val ve 10 to conmmuni cate with the inlet of the val ve 11. The

outlet of ri ghts M ROGhendery. t e GieditbaC M komprises two L-shaped

chahnel members 56, 58 joined to each other.

Disposed beneath both the bottom face of fightward
portion of main body 20 of the fifth on-off valve 10 and
the bottom face of left main body 25 of the second check

10 walve 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 39a for causing an
outlet of the valve 10 to communicate with the inlet of
the valve 1l.

15 The outlet of right main body 27 of the second check
valve 11 is provided with a purge gas discharge coupling
79 connected to a purge gas discharge line and
comprising a holding member 60 and an L-shaped channei'
member 61 held by the member 60.

20 The first inflow channel coupling 30, first
communication channel coupling 31, first subchannel
coupling 32 and first outflow channel coupling 33 which’
are positioned at the left side of the controller 3 form

the valve mount 28 of the left shutoff-opening device 1.



valve 11 is provided with a purge gas discharge coupling

to a purge gas discharge line and conprising a hol di ng nenber

an L-shaped channel menber 61 held by the. menber 60.

first inflow channel coupling 30, first conmmuni cati on channel

79 connected

20

60 and
The
coupling

31, first subchannel coupling 32 and first outflow channel -coupling 33
whi ch are positioned at the left side of the controller 3 form

the val ve nount 28 of the |left shutoff-opening device 1.

12 The second i nfl ow channel coupling 3%2 second subchannel

coupling 35, second communi cati on channel coupling 36,

third

subchannel coupl i Bhe3secendr dnfdawughaanebncouplingadfel secopfi sybghanngl
second outfl ow channel coupling 5 39 which are positioned at the right

side of the coupldhyeBS53 pecondecommunitatiopuchangedf couplingh86,
shut of f - openi ng devi ce 2. Thus, the left shutoff-opening device 1
has a purge thsrdhsnbehahhedugbuphing 37 puthirdasommlanitatdiohr ough 10

the check valve 5 is discharged via the first inflow

channel

coupl i ng

30, the main bodycAz2nAélt Beubllifiy 88-and se€bhdVeélt€l6w thénhélStoupling
communi cati on channel coupling 31, the main body 14 of the second

on-of f valve 7sangg whichhgrbi pokitubhb@Vathenackigrepsiag &8, thad a

process gas

confroller 3 provide the valve mount 29 of the right

shutoff-opening device 2.

Thus, the left shutoff-opening device 1 has a purge

gas channel through which a purge gas admitted through

10 <the check valve 5 is discharged via the first 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 process gas

15 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. The right shutoff-opening device 2 has a

20 purge gas channel through which the purge gas introduced

via the controller 3 is discharged by way of the second

inflow channel coupling 34, second communication channel

coupling 36, third communication channel coupling 38 and

second outflow channel coupling 39; a process gas



15 channel through which a process gas admtted fromthe bottom face of
t he .first .subchannel coupling 32 is di scharged via the coupling 32, the
mai n body 14 of the second on-off valve 7 and the first outfl ow channel
coupling 33. The right shutoff-opening device 2 has a 20 purge gas channel
t hrough whi ch the purge gas introduced via the controller 3 is

di scharged by way of the second I nfl ow channel coupling 34, second
comuni cati on channel coupling 36, third conmunication channel coupling
38 and second outfl ow channel coupling 3%3a process gas

13 channel through which the process gas admtted through t he
controller 3 is fahamel prhooough offsidierthe prdress gass adwickcted | Uwarghnel
coupling 34, second comuni cation channel coupling 36 and third
subchannel coupl i nthe3' Gontrollex Ihnise\iediato ry procesd dhambermwis Wid t he
gas from t hese channel s via the second subchannel coupling 35.

As shown on an enlsicgsni s ¥ow cHdrine 2, cduipl dnd B4, secoit: dommindcdtiuis
an inflow channel 77a and an outfl ow channel 77b which are opened

downward. The nai el Zoddlind 3 @rdd redien-fidcheing eduplaigrgy;i n

Its bottom face with an inlet 62 positioned approximtely centrally

T Eos o o M P A R0 ioidor Wi oY Baa bt 12
these channels via the second subchannel coupling 35.

As shown on an enlarged scale in FIG. 2, the first
check valve § has an inflow channel 77a and an outflow
channel 77b which are opened downward. The main body 12

10 of the first on-off valve 6 is formed in its bottom face
with an inlet 62 positioned approximately ééntrally
thereof, and an outlet 63 éositioned at right. The
valve main body 12 is internally formed with an inflow
channel 64 extending from the inlet 62 to a valve

15 chamber 66, and an outflow channel 65 extending from the
outlet 63 to the chamber 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

20 the valve element 67. The main body 14 of the second
cn-off valve 7 is formed in its bottom face with an
inlet 68 at left, an outlet 69 at right and an inlet-

outlet subopening 70 positioned approximately in the

center to serve as an inlet or outlet for other fluid.



channel .64 extending-fromthe inlet 62 to a valve 15 chanber 66, and an
out f.l.ow channel 65 extending fromthe outlet 63 to the chanber 66. The
actuator 13 of the first on-off valve 6 serves to operate a valve

el enent 67 in the formof a diaphragm Wen operated, the

actuator 13 opens or closes the inflow channel 64 with 20 the valve

el enrent 67. The main body 14 of the second on-off valve 7 is forned
inits bottomface with an inlet 68 at left, an outlet 69 at right and
an inlet- out | et subopeni ng 70 positiondd approxi mately in the

center to serve as an inlet or outlet for other fluid.

14 The val ve The V3o madn »ady dédndis (irternad 1y dermed with @n ow
channel 71 extending fromthe inlet 68 to a val ve chanber 74, a
subchannel 73 ext dadikay fahannede 71 extemddpanifmpny khep inlet 6@iter a7 4adive
an outfl ow channel 5 72 extending fromthe outlet 69 to the chanber 74.
The act uat or chamifext (¥t s ec subahvanmiel 78 exterddngefriom the operate a
valve elenment 75 in the formof a diaphragm When operated, the
actuator 15 opens subopeitity (A to theschahbdese!74/3nd e dutflaw ehanmiaint
75. On the other 10 hand, the inflow channel 71 extending to the inlet 68

of the segnG0RxtendidigVEron Tthel Wad et 680 IR Rihedidhaiiber 744 t ITHehe
outfl ow channel 72 extending to the outlet 69
actuator 15 of the second on-off valve 7 serves to
pperate 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
10 hand, the inflow channel 71 extending to the inlet 68 of
the second on-off valve 7 is always in communication
with the ocutflow channel 72 extending to the outlet 69
through the valve chamber 74.
A seal 76 as shown in FIG. 2 is provided between
15 each of the valve main bodies 22, 23, 24, 12, 14, 16,
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 to the
valve main body in butting contact. The check valves.é,
11 and the on-off valves 6, 7, 8, 9, 10 are each
20 fastened to at least one of the couplings 80, 30, 31,
32, 33, 34, 35, 36, 37, 38, 39, 79 opposed thereto with
bolts 113 screwed into the main body 22, 23, 24, 12, 14,

16, 18, 20, 25, 26 or 27 from above (see FIG. 2). The

check valves 5, 11 and the on-off valves 6 to 10 can be



t hrough .t he val ve chanber 74. A seal 76 as showmn in FIG 2 is
provi.ded between 15 each of the valve main bodies 22, 23, 24, 12, 14, 16,
18, 20, 25, 26, 27 and at |east one of the nenbers 41, 30, 31, 32, 33,
34, 35, 36, 37, 38, 39, 61 joined to the val ve main body in butting.
contact. The check val ves 5, 11 and the on-off valves 6, 7, 8, 9, 10
are each 20 fastened to at | east one of the couplings 80, 30, 31, 32,
33, 34, 35, 36, 37, 38, 39, 79 opposed thereto with - bolts 113 screwed
into the main body 22, 23, 24, 12, 14, 15 18, 20, 25, 26 or 27 from
above (see FIG 2). The check valves 5, 11 and the on-off valves 6 to

10 can be removed upward by removing these bolts 113. rampved upward
by renoving these bolts 113. In construction, the second check val ve

11 is identical congtriuttiltm,lithe sEeRmla “Hekk Sralee 1M fiieh 1aenefibaval ve
10 with the first on-off val ve 6, and the third and fourth 5 on-off

valves 8, 9 with Eﬁ%rﬁeéi{énfh%@féhe\@é Valke 5, the fi\é‘t&ahoh*l%fff* Wad veo i ol

apparatus 4 having the oreg0|ng construction, the process gas is

admtted into [ el h
openi ng device 1, té%t{ﬂne i rst on%&%c LUQ dqg osgg Q%éﬁhrgn?eg%%
on-off valve 7 hel d O ’Vghl.(y%st ty % Wr}.t?lf the seco%dv%n O% O%nget Be. fourth

on-of f val ve .9°heP#™
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,

-10 the second on-off valve 7 held open, the third on-off
valve 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 into

15 the massflow controller 3, wherein the gas has its flow
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

20 channel coupling 36, the main body 18 of the foﬁrth on-
off valve 9 and the third subchannel coupling 37 and is
sent into the process chamber. When the purge gas is
thereafter admitted into the first check valve 5, with

the first on-off valve 6 held open, the second on-off



the fifth on-off valve 10 cl osed, whereupon the process gas flows

t hrough t.he main body 14 of the second on-off valve 7 and the first
out fl'ow channel coupling 33 into - 15 the massflow controller 3, wherein the
gas has its flow rate regulated. The gas is then admtted into the
right shut of f - openi ng device 2, thereafter flows through the

second i nfl ow channel coupling 34, the main body 16 of the third
on-of f valve 8, the second comuni cation 20 channel coupling 36, the main
body 18 of the fourth on- off valve 9 agg the third subchannel
coupling 37 and is sent into the process chanber. Wen the purge gas

i s thereaft ega pglgi ¥t &los8d? the thisd @HeskfvaayeeSB ¥lébed, thehe

first on-off valve 6 held open, the second on-of

16 val ve 7 C'Béﬁgthtgﬁ %gfrg?gﬁeoéf ?ggg gnglgﬁgdfifgﬁ on-of@UEhive

on-of f valve 9 cloSed an e fi on-o0 val ve hel d open, the

purge gas fl ows tgéf gg?tgﬁeﬁlréﬁe eurggf%%g/?lrs EhEQH |gﬂe391rﬁge mai n

body 12 of the of f “val comuni cat 1 on channel

Coupl 09, 31, 1 FREDRoe e ol 1§3§2§8fﬁgh8f&a%§2§$¢%m,Coa%rgr% ;
o her 0o L gyl (1 S550ngsee. o) TLhGIEIEEbogRupLion R it
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
10 third on-off valve 8, the second communication channel
coupling 36, the main body 18 of the fourth on-off valve
9, the third communication channel coupling 38, the main
body éo of the fifth on-off valve 10, second outflow
channel coupling 39 and the second check valve 11, and
15 is discharged. At this time, the purge gas drives out
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
20 result that purge gas only flows through the apparatus
in a short period of time.
With the shutoff-opening devices 1, 2, the first
inflow channel coupling 30 and the third communication

channel coupling 38 are common members, the first



coupling 36, the main body 18 of the fourth on-off valve 9, the third

conmmuyni cati on channel coupling 38, the main body 20 of the fifth on-off
val ve 10, second outfl ow channel coupling 39 and the second check val ve
11, and 15 is discharged. At this time, the purge gas drives out W th
Its own pressure the process gas remaining in the mai n body 14 of the
second on-off valve 7, first outflow channel coupling 33, second infl ow
channel coupling 34 and second comuni cati on channel coupling 36, with
the 20 result that purge gas only flows thraeggh the apparatus in a
short period of tine. . Wth the shutoff-opening devices 1, 2, the
first i nf | oncehiminttat2on chend@lagduplénghdly £2eB¥NOQEELOW channel
channel coupling 38 are common nenbers, the first

17 COﬂﬂunlca&baalshgnesl seeahangnéiowfbhahnamt&bepashgnaal second
coupling 33, second Infl ow channel coupling 34, second conmmuni cati on

channel coupling 28mamiif:ea¢I6M euhhhaw gou 19n§naslaﬁauaéeaaa38uergoﬁonnvn
menbers, and subchannel 5 coupl |ngs g are al so common nenbers

In ot her WO! danhBE %grqp&iﬁgu gpsamsndﬁ%gtrg, ' 808" 8ubBhbfine1

only by addi ng one on=o ve to the openi ng

device 1 and agdi ng, Lo, hig 431 V85TO are 4228 LOGRER! nblBesT® FRTBEAS-2S

t he flrst conmiini ca
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 valve mount
28 thereof the same members as_the first communication

10 channel coupling 31 and the first subchannel coupling
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 mount

15 29. Thus, the left and right shutoff-opening devices 1
and-2 are amenable to various modifications.

With the embodiment shown in FIG. 1, the left
shutoff-opening.device 1 héé two on-off valves 6, 7,
while the right shutoff-opening device 2 has three on-

20 off valves 8, 9, 10, whereas the number of on-off va}ves
is variable 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 massflow

controller, and such arrangements are further arranged



10 channel coupling 31 and the first subchannel coupling 32. Wen the
on-of.f valve to be added is a two-port val ve, the fourth on-off valve
9 of the right shutoff- openi-ng device 2 is replaced by a two-port
valve, with the third subchannel coupling 37 renmoved fromthe nount

15 29. Thus, the left and right shutoff-opening devices 1 and 2 are
anmenabl e to various nodifications. Wth the enbodi nent shown in
FIG 1, the left shut of f - openi ng device 1 has two on-off valves 6, 7,
while the right shutoff-opening device 2 hasl8hree on- 20 off valves 8, 9,
10, whereas the nunber of on-off valves I's variable suitably. Two
shut of f - openi ng déni pasadieh to prawidegaafiuidagpatroibapparatusofprvubees
are arranged respectively at the left and right sides of a nassflow
controll er, and simhsemiceopduetbors mapufacthringregujpment. The fluid

18 in parallel to provide a fluid control apparatus for use I n

sem conduct or mangbaetoli agpagdtpseis. inSeallid@dby moufiebhgothappeupliingss
install ed by nounting the couplings -80, 30, 31, 32, 33, 34, 35, 36,

37, 38, 39 on a bge¢ 307 Bhate2]083Wi 84, bk s36at 8achsay 8beohl di Base
controll ers, such as check valves 5, 11, on-off valves 6, 7, 8, 9, 10

and ”333f|0“/09nt§95£8r158 h@thhSo§€§P|éﬁﬁécﬁ@ng39hé0f§81d conéﬁoiméﬁéfled
and fixing the base plate 108 in position. Next with reference to
FIG 3, a descripgj,gR &k}hh@@k valves 5, 11, on-off valves 6, 7, 8, 9, 10
and massflow controller 3, to the couplings 80, 30 to 39
as specified and fixing the base plate 108 in position.
Next with reférence to FIG. 3, a description will be

10 given of a fixing device of the invention for lower
members, i.e., a device for fixing coupling members
(lower members) to a base plate with bolts, the coupling
members being disposed between the base plate (support
member) and fluid confrollers (upper members).

15 Referring to FIG. 3, two block couplings 31 for
attaching the on-off valves 6, 7 thereto are mounted on
the base pléte 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

20 each of four corners thereof. A bolt bore 107 for
inserting a coupling fixing bolt 110 therethrough for
mounting the block coupling 31 on the base plate 108 is
formed at each of two portions of the coupling 31 close

to its central portion. The base plate 108 is formed



10 given of a fixing device of the invention for |ower menbers, i.e., a
devi.ce for fixing coupling nenbers (l ower nenbers) to a base plate with
bolts, the coupling menbers being di sposed.between the base plate
(support menber) and fluid controllers (upper nmenbers). 15

Referring to FIG 3, two bl ock couplings 31 for attaching the on-off
val ves 6, 7 thereto are nounted on the base plate 108. A screw bore
106 for use in attaching the block coupling 31 to the on-off valve

mai n body is formed in the upper side ofl%he coupling 31 at 20 each
of four corners thereof. A bolt bore 107 for inserting a coupling

fixing bolt 110 t st raseyh bages 109 famtusy imhagundding dhe ibd@ckl on the

base plate 108 is formed at each of two portions of the coupling 31

cl ose to its acomplkiaig (@ tarorthel hasen pd.atientld8L08 i s for ned ,
19 Wi th screw bores 109 for use in nmounting the bl ock coupling 31
on the base plate 108.The bolt bollee 107 iofodthe Hlook couplingcidlcdsplfiormedl
is formed by a | arge-di aneter portion 107a having a di aneter 5

| arger than the dig el Qamfe-ldicanetist Ipditcien (107a haviswuRl idignetemg bol t

110, and a snall-dianeter portion 107b continuous with the portion

107a, with a steppefger tHMH i dibffetiro\dfdathd RiaPallgeds ahe having a
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 bolt

10 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 the
large~-diameter portion 107a is fitted in the sﬁall

15 ‘diameter portion 107a of the bolt'bére 107. The spacer
111 has an inside diameter larger than the diameter of
the bélt 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

20 111, with the bolt head 110a bearing on the upper end
face of the spacer 111. The spacer 11 serves to
determine the amount of tightening of the coupling

fixing bolt 110, such that as the bolt 110 inserted

through the bore 107 is screwed into the screw bore 109



di ameter, i nternmedi ate between the dianeter of the bolt 10 head | 10a and

t he .di aneter of the shank | 10b of the bol t. A sl eevel i ke
spacetr 111 having a | ower end bear ng on the base plate 108 and an
upper end positioned in the | ar ge-di aneter portion 107a is fitted in
the small 15 di aneter portion 107a of the bolt bore 107. The spacer

111 has an inside dianeter |arger than the dianeter of the bolt shank
11 Ob and an outside dianeter smaller than the dianeter of the bolt
head |1 0a. The shank 1l Ob of the coupli@@fixing bolt 110 is fitted in

t he spacer 20 111, with the bolt head | 10a bearing on the upper end

face of the spaceoflthe Heses pdadre 1D&erthes hend 1l0al@ferthendale bk uis
of tightening of the coupling fixing bolt 110, such that as the bolt
110 inserted slppaidied by e shatdrs 1940r doeting o tthe drase (piratd 09
20 of the base plate 108, the head |1 0a of the bolt 110 is

supported by the spaceprbilemigald Mrdhddh eipberinf &©f the BELtpreventing
further tighteni:ng of the bolt. An annul ar rubber washer 112 havi ng

an outside 5 di anet af, ARPRAHITRLHPETE Wdndz0 11e HEARY ¥n Yuddiadiead

|1 0a of the coupling fixing bolt 110 is fitted around t he upper end of

the spacer 1115 T@ﬂéﬂé@@?'éﬁfygﬂiﬁgyély 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.107¢ of the bolt bore 107. The vertical

10 1length of the rubber washer 112 is so determined that a
compressive force will éct on the washer when the bolt
110 is completely tightened up in the state shown in
FIG. 3. Thus, the couplings 31 are biased toward the
base plate 108 by the rubber washers 112. The rubbe;

15 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

20 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

fluid tightness.



I's held .between the head |l 0a of the bolt 110 and the st epped portion
107c of the bolt bore 107. The vertical 10 length of the rubber washer 112
is so ' determined that a conpressive force will act on the washer when

t he bolt 110 is conpletely tightened up in the state shown in FI G
3. Thus, the couplings 31 are biased toward the base plate 108 by the
rubber washers 112. The rubber 15 washers 112, which are elastic, can be
further defornmed by conpression, so that the couplings 31 are novable
away fromthe base plate 108. Accordingly, eean if the upper surfaces
of the couplings 31 are not flush with each other, the couplings 31 are
brought closer to theFIZ) dnshbWwsyval devices foire preventingl the7bodyl £#4kdngd
to the couplings 31 with the body fixing bolts 113, which can

therefore be tighboled193sifinom SQippdngnbleE, fall usee in atiachingt theh obe
subjected to a proper pressure to ensure fluid tightness.

21 FIG $£3haive gevioc twboblRERY edlip1dnige 320dgat.i xi ng bol t
113 fromslipping off for use in attaching the on- off valve 7 to two

horsh P89S, 21 Tl xeserenl e S apaf e, Beny gt pheke shur
on-off valve 7g Eagh ¢ormdd $°UhePP18hgl! 443285 thBPRdin body 14 of the
| on-off valve 7. Each of the shank bores 114 has stepped
portions 1l4a 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 lowér end

10 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 diameter -
side for preventing the O-ring 115 from slipping out{

15 Thus, an annular recess 118 for accommodating the O-ring
is defined by the intermediate stepped portion 1l1l4a, 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 1l6a in bearing

20 contact with the stepped portion 114b close to the bore
lower end. The bush 116 further has at an intermediate
portion thereof an annular ridge 117 with an outside

diameter slightly larger than the diameter of the shank

bore portion having this intermediate portion fitted in.



portions 114a and 114b respectively at an intermedi ate part of the
bore .and a part thereof close to the bore | ower end to give the

I argest dianmeter to the lower end: 10 of the bore 114. An Oring 115 is
fitted in the shank: bore 114 fromits |lower end in bearing contact with
t he I nternedi ate stepped portion 114a. A bush 116 is further fitted
in the bore 114 fromthe |larger dianeter side for preventing the Oring
115 fromslipping out. 15 Thus, an annul ar recess 118 for accomodati ng
the Oring is defined by the internedi a2 stepped portion 114a, the
upper end face of the bush 116 and the periphery of the bored portion
114 for the bolt WhenkthéhbushsilblGsi forced fiotwedhet shpakl boere ddd Wirom a
flange 116a in bearing 20 contact with the stepped portion 114b close to

t he bore | owttseldrgélre diambtdit sidet heheh#dlangean libat deaedi against
portion thereof an annular ridge 117 with an outside di anmeter slightly
| arger than the diheekgeppbdl portionk114b chese Ror thenbbae Neweli end,

i ntermedi ate portion fitted in.

22 Wien the pHahthdbahsufliakcedabat 217hesshaniapaea, 1&:{&&&3@ the bubh

| arger diameter side, the flange 116a bears agalnst t he stepped

portion 114b ckos oskh n th dge 117 is
col | apsed, mhe?ebglkhégbggﬁgéﬁgggggEog %%é ngd QFOWFSE?EHPESt%H

consequent |y pPLGUARLhEI £hBCoCr1hG9114° sLbAMsT 1 bRRKhGIRE - Hl% B-Ling
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
10 113 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 on
‘the ring 115. Accordingly, even in the case where the
15 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.



115 has .an inside dianmeter slightly smaller than the out si de di aneter
of t.he shank of the body fixing bolt 113. Since the Oring is elastic,
t he shank of the bolt 10 113 can-pe forcibly inserted through the Oring
115 with extrenme ease. Wien the fixing bolt 113 -4s unfastened and
beconmes di sengaged fromthe screw bore 106, the el astic force of the

Oring 115 retains the bolt 113 on the ring 115”u1ltmmnmlmuﬁmn in
the case where the 15 base plate 108 is installed in!itiki ion
(as turned fromthe illustrated horizont#&3 position ° 'théredf)? this
feature obviates the |ikelihood that the body fixing bolt 113 to be
screwed in or ren¥heF #ig iclaimedyis:off to beconme | ost.

23 VWhat is clained is: 1. A device for fixing |lower nenbers to
a support menber di-t B idgvice €£px FdRdngndeyers mepbRIEatPng supePrt
bore and bei ng di sposed between the support nenber and 5 an upper nenber,
the fixing devi cemegsibexr stidhadicditiszedhe lowex wmemberisc egoht hoyiagor bedi¥ of
t he | ower nenbers conprises a |arge-di aneter portion larger than a
head of t he beokte iandlibeirigedisposed bediieeti et eupporti member and
extendi ng downward fromthe | arge-dianetéer portion with 10 a stepped

portion fornedst henekgipere meibér)athed fixing device being characterized

in that the bolt bore of each of the lower members
comprises a large-diameter pcrtion larger than a head of
the bolt in diameter, and a smali diameter portion
extending downward from the large-diameter portion with

10 a stepped portion formed therebetween and having a
diameter intermediate between the diameter of the bolt
head and the diameter of a shank of the bolt, the small-
diameter portion of the bolt bore having fitted therein
a hollow cylindrical spacer with an inside diameter )

15 - larger than the diameter of the bolt shank, the spacer
having a lower end supported by the support member and
an upper end positioned in the large-diameter portion, a
hollow cylindrical elastic member being interposed
between the bolt head and the stepped portion for

20 Dbiasing the lower member toward the support member.

2. A fluid control apparatus comprising a device for

fixing lower members according to claim 1 and an upper
member, each of the lower members having a fluid channel

opened upward, the upper member being formed with two



di aneter, i nternmedi ate between the dianeter of the bolt head and the
di aneter of a shank of the bolt, the small- di aneter portion of the
bolt bore having fitted therein - a hollow cylindrical spacer with an
i nside dianmeter 15 larger than the dianeter of the bolt shank, the spacer

having a | ower end supported by the support nenber and u
positioned in the |arge-dianeter portion, a hol | ow &““I““Mjmnuﬂg lll C
menber bei ng interposed bet ween the bolt head and t he sfepbed‘pértlon
for 20 biasing the |ower nenber toward the Sfport nenber.

fluid control apparatus conprising a device for fixing | ower nenbers
according to cl ai filuighechannglsropened dawnward and @onmunicakingrorids s
having a fluid channel opened upward, the upper nenber being forned
with two the respective fluid channels of Xhe lovwdnimembemsel s
opened .downward and communi cating with the respective fluid channels of
t he | ower nenbers. 3. A Flwid leorrtrintapparane docorbiog ddagelainc |22 m 2
wherein a seal portion is provided between butting faces 5 of each | ower

rrﬁrrberfand the upRgler@De sHlBbrtion i PHOVIAR ibikvdan buetitig!faces
t her eof .

5 of each lower member and the upper member around the

communicating fluid channels thereof.



