- TITLE OF THE | NVENTION - S - SHUTOFF- OPENI NG .-DEVPCE 406 -5
BACKGROUND OF THE' I NVENTION The present invention rel atepde
shut of f - openi ng 5 devices, for exanple, for use in fluid control

appar at us i ncluded in sem conduct or manufacturing equi pnment, and
-nore pasticularly to shutoff-opening devices conprising a plurality of
val ves, to be provided respectively -at the inlet side and at the outl et
side of a fluid con- 10 troller such an., massflow controller and adapted
to cl ose or open a plurality of qui&'channeIs. Wth fluid

control apparatus of seniconduQ&QEEntuTHE Ivvééﬁﬁ I ng equi pnent, a
plurality of valves are usually arranged a e inlet side and outl et

side of a massflow 15 controll +aLr nts, it is practice to
use a shut of f - openi ng deviég%Fﬂkgﬁéyggfﬂﬁdﬁagﬁgfngle uni t . and

conprising a plurality of valves renovably installed on a bl ockli ke
val ve nount nenber from above as arranged in a row w thout

i nt erconnecting the valveS\Mtklénges-
. BACKGRQUND OF. THE INVENTION

The pregent invention relates to shutoff-opening

S devices, for example, for use in £lu;d contrcl apparatus
included in semiconductor manufacturing equipment, and
more particularly to shutoff-opening devices comprising
a2 plurality of valves, to be provided respectively at
the inlet side and at the outlet side of s fluid con-

10 <troller such as a maasflow controllar and adapted to
¢lose or open a plurality of f£luid ch&nnels.

With fluid control apparatus of semiconductor manu-
facturing equipment, a plurality of valves are usually
arranged at the inlet side and outlet side of a massflow

15 controller. In such arrangements, it is practica to use
a shutoff-opening device in the form of a single unit
and'compriling a plurality of valveé removably installed
on'a blocklike valve mount member £rom above as arranged
in & row without interconnecting the valves with pipes

20 (see JP=A=241400/1994). The inlet and outlet of each of
the valves are formed in the bottom of the valve, and

the mount member is formed with an inflow channel and

outflow channel which are positioned in corresponding



20 (see JP-A-241400/-1994). The inlet and outlet of each of . the walves

‘are formed in the bottom of the valve, and - the mount menber is forned
with an inflow channel and - outflow channel which are positioned in
correspondi ng L ' _ R 2 relation with
the inlet and outlet. The valves are renovably installed on the nount
menber from above so as to be individually inspectable or repl aceable
after the shut of f - openi ng device is unted on a panel. 5 One
fluid control apparatus conprises a nultiplicity of shut of f - openi ng
devices. These feidosh GATHOGng 1nY&Y '&&f'&ﬁt‘i'ef:ﬁe“?ﬂ& 691&85‘%{04 cations;
sone devi ces conprise two or Potr VA ves, sonme val vés nay be

the interval bormaeni e wateid 88 b e Wkl bpfiber,'erdf MRS 1 "o

the. inlet o SRt bkl e eRdesdbofa RATHE ot o
shut of f - openi ngslguegcimcte-sophe%\i%gt ggvn%g bil.se nn]lo%fntad on a panel.

5 One fluid control appazatus comprises a multiplicity
of shutoff-opening devices. Thase devices can ba
variously different in specificationa; some devices
comprise two or four valves, scme valves may be
different in the positions of tha inlet and outlet in

10 accordance with the 1ntervai between the valves, or an
inlet-outlet port serving for an inlet or outlet for
other fluid may be additionally provided between the
inlet and ocutlet of at least one valve. Tho
conventional shutoff-opening devices have the problem of

15 being not amenabls to modifications of specifications
since there arises a need to prepare a naw valve mount
member even if the device differs from other devices in
the position of only one outlet.
Further with shutoff-opening davices of the type

20 described, it is important to seal off the joints of the
components of the device, that is, to assure the joints
of fluid-tightness.

SUMMARY OF THE INVENTION

An chject of the present invention is to provide a



15 bei ng not anenable to nodifications of specifications - since there
-arises a need to prepare a new-valve nmount ‘menber even if the device
differs fromother devices in ~the -position of only one outlet.

Further w th shutoff-opening devices of the type 20 described, it is
inportant to seal . off the joints of the conponents of the device, that
Is, to assure the joints of fluid-tightness. .

SUMVARY OF THE | NVENTI ON An objecg of the present invention is to
provi de a 3 shut of f - openi ng

devi ce which i sbutgififycpeniag davite whichhda0RSgWIy NEsbriaiad iwens of the
specifications, such as an i ncrease or decrease in the nunber of

val ves or aaalatr@eat b@Nmed i £{a t4ne JENtha! bbb LM APSIdLN suidasn 5

which the joints of the conponents of the device are nevert hel ess

assured of fltngktﬂdagggggsor ?%:easéTmi thsgg&?épv LDy Qi des a

shut of f - openi ng evi ce conprises a plurality of val ves each

havi ng AN d1Ye7ardBH 88 Okl 'Vil1de 1RstRITheTHA | 568 LN S Una 3R] 2
| § which the joints of the components of the davice are
neverthaless assured of fluid-tightness.
The present invention procvides a shutoff-opening
device which comprisas a plurality of valves each having
an inlet and an outlat in a lower surface thereof, and a
10 valve mount having the valvea removably installed
thereon from sbove as arranged in a diraction, the
device being characterized in that the valve mount
comprises an inflow channel torminé member having a
channal in communication with the inlet of fhe valve
15 disposed at one end therecf, at least one communication
channel forming member having a channel for causing the
inlet of one of the valves to communicate with the
outlet of the valve adjacent therato, and an outflow
channel forﬁing member having a channel in communication
20 with the outlet of the valve disposed at the other end
of thae mount.
The terms upper and lower as used herein refer
respectively to the upper and lower sides of FIG. 1.

However, these terms are used for convenience sake: the



10 wval ve nount having.the.val ves reanany installed = thereon from above:
as arranged in a direction, the . devi ce being characterized in that the
val ve nount conpri ses an |nflom/channel form ng nenber having a .-
channel in comunication wth the inlet of the valve 15 disposed at one
end thereof, at |east one comunication channel forming nmenber having a
channel for causing the i nl et of .one of the valves to comunicate with

t he outlet of the valve adjacent thergto, and an outflow channel
form ng nenber having a channel in communication 20 with the outlet of the

val ve di sposed giycoize- %Eﬁinfflﬂavice mal Qeiﬂpt'&‘iled as positiife CLHS upper

and | ower as used herein refer reSpectively to upper an ower
sides of FIG Iprg. 1 ofOXENSE:zdiiaSe slig¥dRadl u&ﬂj zf,g)éﬁ g sake;
t he G. 1o 2z sugedBe? Sﬁ J#¥% -opeﬁnng devi ce

Ty be Lnstall ehAnnan bhOBthdd unetaB! Gk 80 2 MRLIZANA fubage. of

my alternative urned upsi own on a ortzontal

surface or installed on a vertical surface.

5 When the number of component valves of the device of
the invention is to be increased or decreased, an
additional communication channel forming membexr may ba
addad or such a member may be removed in accordance with
the desired number of valves. The valve-to-valve

10 interval is variable, for example, by modifying the
communiéation.chann.l forming member only, without
modifying the inflow channel forming membar and the
outflow channel forming members. The device is
therefore easy to alter in specifications.

15 Further because the channel forming members are not
in direct communication with one another tﬁrough their
dhann.ls, these membars can be joined without uasing any
interposed seal portion. This assures the present
davic; of fluid-tightnass although the valve mount

20 comprises a plurality of members.

At least one of tha valves may have an inlet-outlet
port positioned betwesen the inlet and tha outlet of the
valvae and serving as an inlet or outlet for other £luid,

the valve mount further comprising at least one



or installed on a vertical surface. 5 Vhen t he. nunber of conponent

val ves of the device of the invention is to be i'ncreased or decreased,
an addi ti onal comruni cati-on channel form ng nenber may be . added
or such a nmenber may be renoved in accordance with t he desired nunber
of valves. The valve-to-valve 10 interval is variable, for exanple, by
modi fyi ng t he communi cati on channel form ng nmenber only, w thout

nmodi fying the inflow channel form ng nmenber and the out f | ow channel
form ng nenbers. The device is therefore easy to alter in

speci fi cati ons subthannel Fesifing kmbese hiabenghangedndel radﬁ@xum@bem are not
I n direct conmunication with one another through their channels t hese

members can bewifhneHeWihl@ticwSietd pation. ER&RIIDSHE Ti¥e RBRr@On. This
assures the present device of tluid-tightness although the val ve nount

20 comprises achupBlrhYiey SPVHvas include altweSfit AL nabinyal ves

may have an i-nlet-outl et port positioned between the inlet and the

CULI €L o e oo, SKERH SRRIEHHEA], T8, Uakgh-Rc £ Tor orer THui 0

5 additionally having an inlet-cutlat port, the device is

than easy to modify in specifications and can
nevarthelass be assured of fluid-tightness.
Preaferably, the main body of the valve having the

inlet-cutlet port is formad with an inflow channel

10 extending from the inlet thareof to a valve chamber, a
subchannel axtending from the inlet-outlet port to ths
valve chamber, and an outflow channal axtending from the
outlet thereof to the valve chamber, the subchannel
being closable and'openable by a valve element, the

15 inflow channel being always in communication with the

outflow channel.

With respect to a channel for introducing a £luid
thereinto at one end of the valve mount and causing the
fluid to flow therethrough via the main bodies of the

20 valves and to flow out at the other end, this channel
then has no portion that will retain fluids, with the
result that when a particular fluid is passed through
this channel, this £luid only is allowed to flow in a

short period of time. For example, a process gas is



5 - subchannel _forning menber having a channel conmunicating - with

the inlet-outlet portion. Even in the case where the plurality of
val ves include a two-port val ve having one inlet and one port, and a
t hree-port val ve 5 additionally having an inlet-outlet port, the device
IS then easy to nodify in specifications and can nevert hel ess be
assured of fluid-tightness. Preferably, the main body of the valve
havi ng- t he inlet-outlet port is forngd with an inflow channel 10

extending fromthe inlet thereof to a val Ve chanber, subchanne
ext endi ng fron1£

a
out fl ow channel Jgg’t‘%&r}l | ;gg%’.é%&kﬁg&héh%’%{}g .é'f‘if:ﬂ\é?!ﬁ\(;gpﬁc'gea 1 {/‘a%\/ng o
clement, the - TOETTH (EhAmeRsaBRE Do FHRARTSL RGPS AR  he
out f I ow channel . Wth respect to a channel for_introducing a fluid
thereinto at orY ¢iP FR1¥Ac8L8NRE o Fhe RFPCREEsIRY Yhbl then memadn o 1.1 ow
t heret hrough via the main_bodies of  the 20 valves and to flow out at the
other end, thisi®hgMhautflow channedas WhesoX PuBTehgRs i3 |thanessten yj ds,
with the result that when a particular fluid is passed through
this channel § t#ptraduaed énre the daviasd &t oneoend ot the valve
mount, the purge gas forcea out with its own prassure
the remaining process gas from the outflow channal at
the othar and of the valve mdunt, wheraby the interior
of tha device is rapidly replaced by the safe purge gas.
10 The inflow channel forming member, the communication
channel forming member, the cutflow channel forming
member and the subchannel forming member may each bs
formed in a lower surface thereof with at least one
positioning projection or positioning cavity, with the
15 wvalve mount fixed to 8 support member which is formed
with a positioning cavity or a positioning projection
corresponding to the positioning projection or the
positioning cavify. The valve mount can then be
positioned in place reliably ralative to the support
20 member. Consequently, the valves can be attached one
after ancther to the valve mount without the misrvegister
of the bolt holaes of the valves with the corresponding

screw bores of the valve mount or the misregister of the

channels of the valves with the corresponding channels



short period of tine:.. For exanple, a process gas is . _

i ntroduced’into the subchannel, which is opened by the ~val ve el enent,
and t he subchannel is thereafter closed by the valve el enent. The
process gas will then renmain in the outflow channel. Wen a purge gas
Is thereafter -5 introduced into the device at one end of the valve
nmount, the purge gas forces out with its own pressure t he remai ni ng
process gas fromthe outflow channel at » the other and of the valve
mount, whereby the interior of the device is rapidly replaced by the

safe purge gas.oflthe mourltf | hi@WesBE N E  edd R AnFRENERL16AE the
conmuni cati on channel formng nenber, the outflow channel form ng

menber and the $aPed@NNRlrdHarMaREuFEad Snd B33 g e hannal Op&BE L ddy 2 | Over

surface thereof with at |east one posi tioni ng proj-ection or positioning

cavity, with thgg éihf&u%ﬁ%fgﬂugk Lk?ﬁdeéébfa support nenber which is fornmed
y

with a positioning cavit ra positioning projection corresponding to

t he positioning projectionBREE}PBESCRIﬂ@&Bktbgn*ﬁg ﬁﬁﬂ%fﬁ&s.The val ve mount

can then be

5 FIG. 1 is a front view showing a fluid control
apparatus wharein shutoff-cpening devices of the
invention are used;

FIC. 2 is an exploded perspsctive view partly in
section and showing the same;
10 FIG. 3 is an enlarged perspective view partly in
section and showing one of the shutoff-cpening devices;
FIG. 4 is an enlazged perspective view of couplings
included in the shutoff-opening device; and
FIG. 5 is a front view showing a plurality of
15 couplings as fixed to a base plate.
DESCRIPTION OF THE PREFERRED EMBOD.fMENT
An smbodiment of the 1ﬁv.ntion will be described
below with refersnce to ths drawings.
The terms upper, lower, left and right as used in
20 the following description refer respectively to the
uppar side, lower side, left-hand side and right-hand
side of FIG. 1. |
FIGS. 1 to 3 show shutoff-opening devices 1, 2

ambodying the invention. These devices 1, 2 are



.positioned-in-place reliably relatlve to the support 20 nenber.
Consequent |y, the valves can be attached one =~ -~ after another to the

val ve nmount without the msregister of the bolt holes of the valves
wi'th the corresponding screw bores of the valve nount or the

m sregi ster of the “channel s. of the valves with the corresponding
channel s 7 of the mount. This
facilitates the |nstallat|on of the - v@l ves, further assuring the
abutting channel portions of fluid-tightness with ease. .

BRI EF DESCRI PTIfivdrdge@Hrabpédtitdly 2t the Ekft dnd Sa® fHeRightewss@ow ng a |
fluid control appar at us wherei n shut of f- openi.ng devi ces of the

invention are ugf¥liflow controflér 2 ds :.Qfluﬁﬂhﬁéd?dté’%m%é e flu@w partly
in section and show ng the same; 10 FIG 3 is an enlarged

per spect | ve V1 ebiald Ypblratus £°FdByRRIENOMNGAE AT L he

shut of f - openi ng devi ces; ah en arged”perspectlve vi ew of

couplings dd e REa SR QLI SR gmélsY | e and

5 The left shutoff-opening device 1 comprises a firat
on-off valve 6 disposed at the left, a second an-aff
valve 7 at the right and a £irst valve mount 28 having
these valvas 6, 7 installed thereon. The mount 28
&ompriaos a plurality of couplings 31, 32, 33 ag will be

10 described later and is asssmbled by fixing the couplings
31 to 33 to s bage plate (support member) 108. A first
chack valve § is disposed at the left ¢f the left
shutoff-opaning devica 1.

The right shutoff-cpening device 2 comprises a thirxd

15 on-off valve 8 disposed at the left, an intermediate
fourth on-off valve 9, a £1£th on-off valve 10 at the
right and a second valve mount 29 having these valves 8
to 10 inatalled therson. The mount 29 comprises a
pluraslity of couplings 34, 35, 36, 37, 38, 39 as will be

20 described later and is assembled by fizxing these
couplings 34 to 39 to a base plate 108. A second check
valve 11 is disposed at the right of the right device 2.

The on-off valves 6, 7, 8, 9, 10 each comprisa a

valve main body 12 (14, 16, 18, 20) and an actuator 13



- FIG.5is a front view showing.a plurality of 15 couplings. as fixed to a
- base plate. - = DESCRI PTI ON OF THE PREFERRED ENMBODI MENT An

enbodi nent of the invention will ‘be described. below with reference to
t he draw ngs. The terns upper, lower, l'eft and right as used in
20 the followi ng description refer :respectively to the upper si de,
| oner side, |eft-hand side and right-hand side of FIG 1.
FIGS. 1 to 3 show shutoff-opening devicesl, 2 enbodyi ng t he
i nvention. These devices 1, 2 are arranged respectively at

the left and at{18hellVj gh®, 1y acuntedsohl dhecvalveninain dody iEkbmstrated to
provide a fluid control apparatus 4, for exanple, for use in

sem-conduct or EbBYRAEHY SUOLANY RIBAING Br openikie diinnellutthbtetpeni ng
device 1 conprises a first on-of f valve 6 disposed at the left, a.
second on-of f  mha VAhVE dadt Bdg 120Rh4andsa {a) foyJeveaeubh-d8£havi ng
valve 6 (7, 8, 9, 10) is formed at its lower end with a
5 flange l2a (l4a,.16a, 18a, 20a) which is rectangular
when seen from above. The flanges 12a, 1l4a, and léa,
18a, 20a are fastened to the valve mounts 28 and 29 with
screws driven in from abeve. |
" The check valves 5, 11 each comprise a left valve
10 main body 22 (25) having an inlet in its lower surface,
a central valve main body 23 (26) similarly having an
inlet and connected to the left valve main body 22 (25)
with screws, and a right valve main body 24 (27) having
an ocutlet in its lower surface and connected to the
15 centrsl valve main body 23 (26) with screws.

A left extension 49 in the form of a rectangular
parallslepiped and having an inlet formed in its lower
surface is provided at the left side of lower end
portion of the massflow controllar 3, and a right

20 extension 50 in the form of a rectangular para;lelepipod
and formed in its lower surface with an outlet is
provided at the right side thaerecof.

As shown in FIG. 3 on an enlarged scale, the first

check valve 5 haz an inflow channel 77a and an outflow



these valves 6, 7 installed thereon. The nount 28 conprises a plurality
of couplings 31, 32, 33 as will be 10 descri.hed.later and is -assenbl ed by
fixing the couplings 31'to 33 to a base plate (support nenber) 108. A
frrst check valve 5 is disposed at the left of the left

shut of f - openi ng devi ce 1. . The right shutoff-opening device 2 ,
comprises a third 15 on-off valve 8 disposed at the left, an internediate
fourth on-off valve 9, a fifth on-off valjye 10 at the right and a
second val ve nmount 29 having these valves 8 to 10 installed thereon.
The mount 29 c '

S plar,alqi f [ 35, , 38, 39
XHALNSES 791 aach Pi#! Iigth(}’i sj%er?glaggb b%%ﬁ%' ”;rieg £134t

as will be 20 described |ater an

Pl ngs 34 1 aniddovBa08°E b Gdiiord 3R508Y CHEE Nupive n Sokl 1S

di sposed at the right of the TT es 6,

;E:t ﬁét gr ig eacﬁ ?x%rarpralns?inilst 62 pvoasli\é%.ogghn aBBQXxiL:%aé#‘y. aji?(tpieB 1%?) 13,”d2?)n

nmount ed on the valve in bodg from above for sUtxﬂgg'closin% 8r
openi ng channecentsx, of,1ts bottom surface and an cutlet positionas

5 rightward in the bottom surface, and is ;nternally
formead with an iaflow channel 64 extending from the
inlet 62 to a valve chamber 66, and an outflow channal
65 extending from the outlet 63 to the valve chamber 66.
The actuator 13 for the first on-off valve 6 is adapted

10 to actuate a diaphragm valve element 67. When operated,
the actuator 13 causes the valve alemant 67 to open or
close the inflow channel 64.

The second on-off valve 7 is a three-port valve.
The valve main body 14 is formed in its bottom surface

15 with an inlet 68 at the left, an cutlet 63 at the right
and an inlet-cutlet port 70 positioned approximately at
the canter and serving as an inlet or outlet for othar
fluid. The body 14 is internally formed with an inflow
channel 71 axtending from the inlet 68 to a valve

20 chamber 74, a subchannel 73 extending from the port 70
to the valve chamber 74, and an outflow Channel 72
axtending from the outlat §3% to the chamber 74, The
actuator 15 for the second on-off valve 7 is adapted to

actuate a diaphragm valve slemant 75. When oparated,



The val ve fmin body 12 (14, 16, 18, 20) of each on-off valve 6 (7, 8,
9, 10) is forned at its- lower end with-a 5 flange 12a (14a, 16a, 18a,

20a) which is rectangular : when. seen from above. The flanges 12a, 14a,
and 16a, 18a, 20a are fastened to the valve nounts 28 and 29 with
screws driven in from above. _ The check valves 5, 11 each conprise a

left valve 10 main body 22 (25) having an inlet inits |ower surface,
a central valve nmain body 23 (26) sinilally haV|ng an inlet and
connected to the left valve main body 22 with screws, and a right

val ve main bodgd 42Tk eBavigoe us.ﬂnwagbezgl%éor{i £ Yl

connected to the AvE ™y

having an il e YEASAS Hﬁp%géﬁ‘z%ﬁre Sl attnes nall e (AR 21
side of | ower o] of the mgs ro control ler 3, and a right

20 extension 5(5’%% 73 5‘ 8‘?“% $d o géria?l%}r &1d 1in 4ng for med
inits lower surface with an outlet is provided at the right side

t her eof . communiSASHAR| Bl th Ghes ayts &RWeﬁhamg%Jd e gutendiags test

check valve 5 has an inflow channel 77a and an outfl ow
5 the outlat 69 by the chamber 74.

The £ifth on-off valve 10 has the same construction
a8 the first on-off valve 6, and the third on-off valve
8 and the fourth on-off valve 9 have the same
construction as tha second on-off valve 7.

10 - The lower surfaces of the valve main bodies 22, 23,
24, 12, 14 st the left of the massflow controller 3 are
all flush with tha lowar surfaca of the left extension
49 of the controller 3. The lower surfaces of the right
extension 50 of the masgflow controller 3 and the valve

15 main bodies 16, 18, 20, 25, 26, 27 at the right of tﬁe
controller 3 are also all flush.

The inlet of the left valve main body 22 of the
first check valve 5 is provided with a purge gas
introduction coupling 80 which comprises a block 40 in

20 the form of a rectangular parallalepiped and an L-shaped
channel foxming member 41 and supported by the block 40,
and which is connected to a purge gas introduction line.

Tha outlet of the right valve main body 24 of the

first check valva 5 is connactad to the inlet of the



channel 77b each of which is opened downward. The first on-of f valve 6

s atwo-port valve.. The val ve nai n body . 12 has an inlet 62 positioned
approxi mately at the center of its bottomsurface and an outlet 63
positioned 5 rightward 'in the bottomsurface, and is internally fornmed
with an inflow channel 64 extending fromthe inlet 62 to a val ve
chanber 66, and an outfl ow channel . 65 extending fromthe outlet 63 to
t he val ve chanber 66. The actuator 13 for the first on-off valve 6 is
adapted 10 to actuate a di aphragm val ve el ement 67. Wien operat ed, t he
actuat or 13 causgrvd ifkeeAbilyCh STERILHY 4G ADRA-BEs valbkO8Cnt e [ Nfl oW
channel 64. he seco on-oft valve 7 1s a three-port” val ve.

The val ve main Agdy %'ﬂ%wf ghgﬁﬁﬁ.]“fézt@]rg)téo%‘ﬁ f3ges 251:;-)5‘1-:}&61%&31 g et

68 at the left, an outlet 6 an |n et - out t 70

butl et for 3?‘82&?**1@% 5B chacLhe ﬁ%ﬁ*°?%f-%%?giﬁé R85 25 B oot ow

subchannel 73 SR %ﬁts%?npkﬂ's%%r?ﬁoi&‘ic% Kl ﬁé%%?@”‘?@hs*?ée%fva and

an outflow CQ an&e la 7rec1:angular parallelepiped, and a U-shaped
communication channel forming member 46 supportad by
thess blocks. The member 45 comprises two L-shaped
channal forming mgmbars 43, 45 which are joined to each
other.

10 The lower surface of right portion of the valve main
body 12 and the lower surface of left portion of the
valve main body 14 are opposed to the coupling 31 which
is in the form of a rectangular parallelepipedal
communication channel forming block. The coupling has a

1§ V-shaped channel 3la for causing the cutlet of the first
on-off valve § to communicate with the inlet of the
second on-off valve 7.

The inlet-cutlet port 70 of main body 14 of the
second on-off valve 7 is provided with the coupling 32,

20 i.e., first subchannel forming coupling, which
coﬁprilss a rectangular parallelepipedal block 47 and an
‘I-shaped subchannel forming member 48 supportad by the

block. A known L-shaped coupling 78 connected to a

process gas introduction line is joined to the lower end



extending fromthe outlet 69 to the chanber 74. The =~ actuator 15 for
" the second on-off valve 7 is adapted to actuate a.di aphragm val ve

el ement 75. When operated, - the actuator 15 causes the valve .
el'enent 75 to open or cl ose the subchannel 73. On the other hand, the
inflow .. channel 71 leading to the inlet 68 is always held in _
comuni cation with the outfl ow channel 72 extending to 5 the outlet 69 by
t he chanber 74. The fifth on-off 13al ve 10 has the same construction
as the first on-off valve 6, and the third on-off valve 8 and the
fourth on-of f wfl ¥beochupbirged%ane - construction as the second on-of f
valve 7. 10 The | ower surfaces of the valve main bodies 22, 23,

24, 12, 14 at the [Ibétlower surfs cdwrightr pdteior8 «f ehe secahfl @hush Wit h
the | ower surface of the left extension 49 of the controller 3. The

| oner surfaces offf vadvei gain body @4¢ andi eheSOowdr tdier f@ms bifowegant rol | er 3

and the valve 15 main bodies 16, 18, 20, 25, 26, 27 at the right of the
controller 3 argxtang2oa! 49f6HSthe massflow controller 3 are opposed to
5 the coupling 33, i.s., rectangular parallalepipedal
first outflow channel forming block coupling., which has
a V-shaped channel 33a for discharging a £fluid from the
outlet of the valve 7 and sending the fluid to the
controller 3 therethrough.

10 Thus, the first valve mount 28 for the left shutoff-
opening device 1 comprises the couplings 30 , 31, 32, 33
at the left of the massflow controller 3. Accordingly,
ths left ocn-off valve 1 has a purge gas channel through
which a purge gas_introducad through the check valve 5

15 is discharged by way of the coupling 30, main body 12 of
the first on-off valve §, coupling 31, main body 14 of
the second on-off valve 7 and coupling 33, and a procass
gas channal through which a process gas introduced via
the lower surface of the coupling 32 is discharged by

20 way of the coupling 32, main body 14 of the second on-
off valve 7 and coupling 33.

The lower surface of right sxtansion 50 of the
massflow controller 3 and the lower surface of left

portion of the third on-off valve main body 16 are



The inlet of the left valve nmain bady 22 of -the first check valve 5 is
provided with a purge gas . “introduction coupling.-80 which conprises. a.
block 40 in 20 the formof a rectangul ar -parall el epi ped and an L-shaped
channel form ng nenber 41 and supported by the bl ock 40, ~and which is
connected to a purge gas introduction |ine. The outlet of the
right val ve main body 24 of the first check valve 5 is connected to
the inlet of the 14 12 val ve main
body 12 of the first on-off valve 6 by a first inflow channel formng

coupling 30 for cppbseduss Nthe couplihygl 94] Nioal he l:aideanigubat f- opening
device 1. The coupling 30 conprises two blocks 42, 44 each in the form

5 of a rect anguparapss s OGP YcopllsAr b 1 fobfiIRypgaLkon channel

form ng nenber 46 supported by ese ocks. 6 conprises

other. 1o EPRER: ROHRD TRRRRRa ‘chodibd AN REBUGR BRfGh Da oo
fluid discharged from the controller 3 is introduced
5 into the right shutoff-opening device 2.

The inlet-ocutlet port of the main body 16 of the
third on-off valve 8 i3 provided with the coupling 385,
i.e., sacond lubchannél forming coupling, which
comprises a rectangular block 51 and an L-shaped channel

10 forming member 52 supported by the block and which is
connjctld t0 an evacuating line.

The lowexr surfaca of right po?tion of the third on-
off valve main body 16 and the lower surface of left
portion of the fourth on-cff valve main bedy 18 are

15 opposed to the coupling 36, i.e., rectangular
parallelepipdal second communication channel forming
block coupling, which has a V-shaped channel 36a for
causing the outlet of the third on-off valve 8 to
communicate with tha 1nlet.of the fourth on-off valve 9.

20 The inlet-outlet port of tha fourth on-off valve
main body 18 is provided with the coupling 37, i.e.,
third subchannel forming coupling, which comprises a
rectangular block 53 and an L-shaped channel forming

member 54 supported by this block and which is connected



body 12 and t he | ower surface of lef t portion of the . . valve main body 14

~are opposed to the coupling.31 which - is in the formof. a rectangul ar

- paral | el epi pedal comuni cati on channel form ng bl ock. The coupling has
a’ 15 V-shaped channel 31a for causing the outlet of the first on- of f
valve 6 to comunicate with the inlet of the second on-off valve 7.
The inlet-outlet port 70 of main body 14 of the second on-off valve 7
is provided with the coupling 32, 20 i1%., first subchannel form ng
coupling, which ~conprises a rectangul ar parall el epi pedal bl ock 47 and
an | - shaped &uprdeass|gasoFaedaglimgber 48 supported by the bl ock.
A known L-shaped coupling 78 connected to a process gas introduction
line is joined to 1he dubsiRit @2dthe fourth on-off valve main body 18 13
of the coupling 32. The | ower surface of right portion of the

oxt ensi on 49 of 1 he ey o mSRtand It B N T el i ng
33, i.e., rectgpothgr eI Id\ 3 PEUGE 10 by the coupling 38, i.e.,

S third communication channel forming coupling, which
comprises two rectangular parallelepipedal blocks 55, 57
and a communicatién channel foraming member 59 supportad
by these blocks. The member 59 comprises two L-shaped

- channel forming members 56, 38 which are joined to each

10 othér.

' The lower surface of right portion of the £ifth on-
off valve main body 20 and the lower surface of left
main body 25 of the second check valve 1l are opposed to
the coupling 39, i.e., rectangular parallalepipedal

15 second ocutflow channel forming block coupling 39, which
has a V-shapsd channel 3%a for causing the outlet of the
valve 10 to communicate with the inlet of the second
check valve 1ll.

Thus, the valve mount 29 for the right shutoff-

20 opening valve 2 comprises the couplings 34, 35, 36, 37,
38, 39. Accordingly, the device 2 has a purge gas
channel through which the purge gas introduced via the
controller 3 is discharged by way of the couplings 34,

36, 38, 39, a pfocess gas channel through which the



first outflow channel form ng bl ock coupling, which has ~a V-shaped -
channel 33a for discharging a ftuid fromthe . outlet of the valve 7 and
sending the fluid to the -control ber 3 therethrough. 10 - Thus, the
fi'rst valve nount 28 for the left shutoff- openi ng device 1 conprises
the couplings 30 , 31, 32, 33 at the left of the massflow controller 3.
Accordingly, . tha left on-off valve 1 has a purge gas channel through
whi ch a purge gas introduced through the %heck valve 5 15 is discharged by
way of the coupling 30, main body 12 of L the first on-off val ve 6,

coupling 31, ' f. t he .second _on-off, valve 7 d_coupling
33, and a proc g'g’é&%gygéésg%ﬁﬁ%wﬁ“{]Hﬁﬁugﬁgvﬁs‘aﬁg%{%éegss (fgg itﬁtgoduced
Vi a the |l ower surface of the coupli 32 is, di scharged 20 way of
the coupling 3PTIRTSH Egﬂﬁbﬁﬁ B &y egggdcgmfings of géal 3é'7aﬁﬁd
coupling 33. The | ower surface of right extension 50 of the"

nmassf | ow cont r 3% &vaguakdngnehanigd, foyr Axawing ¢4 (the gas,frpmokheset he

third on-off valve nmain body 16 are
14 channels through the coupling 3S.

-3 The outlet of right main body 27 of the second check
valve 11 is provided with a purge gas discharge coupling
79 which comprises a rectangular block 60 and an L-
shaped channel forming member §. supported by the block
and which is connected to & purge gas discharge linae.

10 With the fluid control apparatus 4, a process gas is
introduced into the first subchannel forming coupling 32
of the left shutoff-opening device 1, with the first on-
off valve 6 closed, the sacond on-off valve 7 opened,
the third on-off valve 8 closed, the fourth on-off valve

15 9 cpensd and the fifth on-off valve 10 closed, whersupon
the process gas flows through the main body 14 of the
second on-off valve 7 and the f£irst outflow channel
forming block coupling 33 into the massflow controller
3, has its flow rate controlled by the controller and is

20 1introduced into the right shutoff-opening device 2. The

gas then flows through the second inflow channel)l forming

block céupling 34, the main body 16 of the third on-off
valve 8, the second communication channal forming block

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



opposed to the coupllng 34, i.e., a rectangular- . par al | el epi pedal
second |nflom1channel form ng :bl ock - coupl.i ng, having a V-shaped .
channel 34a through which-a =~ fluid dlscharged fromthe controller 3 is
| nt roduced S into the right shutoff-opening device 2. The
inlet-outlet port of the main body 16 .of the third on-off valve 8 is
provided with the coupling 35, | .e., second subchannel form ng
coupling, which - conprises a rectangul7ar bl ock 51 and an L-shaped
channel 10 form ng nenber 52 supported by the block and which is

connected to afd andcuhei tiyitd ngubchannel fomihguesupliA@cE¥? ofntd e portion
of the third on- off valve main body 16 and the | ower surface of |eft

portion of the greteiss ehambaryaly Guiye gaadisl8hargatddr DREASEELd® the

coupling 36, i.e., rectangular par all el epi pdal second conmmuni cati on

channel form nghrough! @6k g%lé}g,cmaq_w:gs qiyhseﬁgegilfguarw@loﬁﬁa for

causing the outl et of the third on-off valve 8t comuni cate with the

inlet of the fs}q% %noﬁéﬁe&alé’kgggsﬁ?a%% on--oE? ghi%}}?%éé’édp%ﬁ of the

fourth on-off I'S provi the coupl i ng 37,

irect angul ar hgDI oC @Q@nggggg ']('{{%ﬁr‘%ecg' 5%@123?‘9%?%%‘30%%%% v%l?

suppor ted by ¢ flyg Gk ARl L £} |5 SHIMSSA% 10 cpered, whezeupon

the purge gas flows into the controller 3 via the first
inflow channel forming coupling 30, the main body 12 of
the £irst on-§££ valve 6, the first communication

10 channel forming block.coupling 31, the main body 14 of
the second on-off valve 7 and the first cutflow channal
forming block coupling 33. The gas further f£lows
through the second inflow channel forming block coupling
34, the main body 16 of the third cn-off valve 8, the

15 second communication channel forming block coupling 3¢,
the main body 18 of the fourth on-off valve 9, the third
communication channel forming coupling 38, the main body
20 of the fifth on-off valve 10, the second outflow
channel. forming block coupling 39 and the sacond check

20 wvalve 11 and is discharged from ths apparatus. At this
time, the purge gas forces out with its own pressure the
process gas remaining in the second valve main body 14
and the_couplings 33, 34, sgi-wherehy the purge gas

along is allowed to flow in a short period of time.



~to a process gas feed 1§ ne. -~ The outlet of the fourth on-off valve . -

~ main body 18 i s caused to comunicate with the inlet of main body 20
of the fifth on:off valve 10 by the coupling 38, i.e., 5 third
communi cati on channel form ng coupling, -which conprises two rectangul ar
par al I'el epi pedal bl ocks 55, 57 and a communi cati on channel form ng
menber 59 supported by these bl ocks. The nenber 59 conprises two
L- shaped channel” form ng nenbers 56, §B which are joined to each 10
ot her. - The lower surface of right portion of the fifth on- of f
val ve nmai n bodyw2én atite tflriidowenteol f fsgaritdf kthe pu rbi@d.w.z@a@ﬁ t he
second check val ve 11 are opposed to t he coupling .e., rectangul ar

paral | el epi pedathe lfrocuan aQUlE.he\é\‘n&?%weéeﬁl%EHnvaéQ&k m&* | NEnad,

whi ch has a V-shaped channel or causing the outlet of the
valve 10 to conguk, G5 ;::Wé.'&s 8si i of the second check val ve 11.

‘Thus, the val ve nount for the right shutoff- 20 opening valve 2

gonprises the 00e£&5f5535%%13§§a §§ ' tid purge gas mora rapidly.

S With the opposite shutoff-opening devices 1, 2
described, the couplings 30, 38 are common in
constructicn, the couplings 31, 33, 34, 36, 39 are
common in construction, and the couplings 32, 35, 37 are
also common in construction. Accordingly, the device 2

10 at the right i{s obtained by adding a three-port on-off
valve to the device 1 at the left and adding the same
couplings as the couplings 31, 32 to the valve mount 28
thereof. If the on-off valve to be added is a two-port
on-off valve in this case, the fourth on-off valve 9 of

15 thi right device 2 is raeplaced by a 2-port valve, with
the coupling 37 removed from the mount 29 thereof.
Further 1f the distance between valves then becomes
greater, only the pips 53 forming the coupling 38 needs
to be altered in length. Thus, the devices 1, 2 are

20 amsnah;n to modifications in specifications.

| Morecver, the channal forming couplings 30 to 39 are
not in diract communication with one another through
th.if channaels, s¢ that thesa couplings can be joined

without interposed seal portions, and the first and



38, 39. Accordingly,. the devrce 2 has'.a purge gas channel through

- whi ch. the purge gas introduced via the " controller 3is’ drscharged by
" way of the couplings 34, - 36, 38, 39, a process gas channel t hr ough
whi ch t he _ process gas introduced via the controller 3 is
fed to a process chanber by way of the couplings 34, 36, 37, and

an evacuating channel for drawing off the gas fromthese channel s

t hrough the coupling 35. 5 - The outjgt of right main body 27 of the
second check valve 11 is provided with a purge gas discharge coupling

79 which conprisaesna h6ehEdBY arnghggkbéos@ﬁg@rbgf althos#ped channel
form ng nenber 61 supported by t he bl ock d which 1s connected to a

purge gas di scha Qigiqf alit?’&ﬁ E?ﬁ?aﬁéﬂg%control apparatus 4, a

process gas is |ntroduce I nt )channel forning coupling

32 Of the lef b LG BReUNTaHoYbp oden e 1Lk Ul b2k 8Fa  Off

val ve 6 closed, the seco opene I rd on-off
valve 8 ClOsedreEangﬁfﬁérbéuL(ygle%g &dal block coupling having a V-

5 shaped channel, Canersely; the coupling 31 and the
like may each comprise two blocks and a U-shaped
communication channel forming member supported by the
blocks. The couplings 33, 34, 36 ars formed by
rectangular parallalepipedal members having respaective

10 V-shapad channals 33a, 34a, 36a, so that the apparatus 4
has the advantage that these members 33, 34, 36 can ba
heated as held betwean heaters to heat the process gas
readily.

The left shutoff-opening davice l-has the two on-off

15 valves 6, 7, and the right davice 2 has the three on-off
valves 8, 9, 10, whereas the number of componant on-off
valves is suitably varlable. Two shutoff-cpening
devices each conprising a suitable number of on-off
valves are arranged respectively at the left and right

20 sides of a massflow controller, and such arrangements
are further arranged in parallel-to provide a £luid
control apparatus for use in semiconductor manufacturing
aquipment.

The left shutoff-cpening device 1 are assembled by



15 9 opened and the fifth on-off valve 10 cl osed, - whereupon - the _
‘process gas flows through the main body 14 of the second on-off val ve
7 and the first outflow channel formi ng block coupling 33 into the
massfl ow control | er -3, has its flow.rate controlled by the controller
and is 20 introduced into the right shutoff-opening device 2. The - gas
then flows through the second inflow channel form ng bl ock coupling
34, the nmain body 16 of the third on-off 29 val ve 8, the second :
conmmruni cati on channel form ng bl ock coupling 36, the main body 18 of

the fourth on-otHe priocedure to be described below with referance t&/ 9
and the third subchannel form ng coupling 37 into the process chanber.

A purge gas is gigy.caf apg &Nt roduced through the first check val ve 5,
with the first on-off val ve 6 opened, the second on-off valve 7 closed,

the 5 third on-ofgiaisV@nus! @5str1ofColOtink M ofe Udvitdl (e ficn ! 0sed

and the fifth on-off val ve 10 opened, whereupon t purge gas flows
e oare ooy’ Btch Copbifed (8% scgar’ SR bRl a0 ourl 10 20
§ forming block coupling 31, the first outflow channal

forming block coupling 33, and the subchannel forming
coupling 32 between the two block couplings 31, 33.
Each of the block couplings 31, 33 has an upper surface
formed with exposed left and right openings 114 at tha

10 opposite ends of the V-shaped channel 31la or 33a as
illustrated. At each of the front and rear sides of the
left and right openings 114, the coupling has a pair of
screw bora 106 for mounting the valve 7 or other member.
BEach of the block couplings 31, 33 is further formed

15 with bolt holes 107 for inserting therethrough bolts 110
for fastening the coupling to a base plate 108, The
bolt holes 107 are formed respectively at a position
surrounded by the openings 114 and the front screw bores
106, and at a position surrounded by the openings 114

20 and the rear screw bores 106. The subchannel forming
coupling 32 has an upper surface formed with an exposed
subchannel opening 114, Formed in tha'coupling 32 at
the front and rear sides of this opening 114 are a pair

of screw bores 106 for attaching the valve 7 to the



.10 channel form ng block coupling 31, the main body 14 of - ‘the second
on-of f valve 7 and the first ‘outfl ow channel . formng bl'ock coupling 33.
The gas further flows . through the second inflow channel form ng bl ock
coupling 34, the main body 16 of the third on-off valve 8, the 15
second conmmuni cation channel. form ng bl ock coupling 36, the mai n body
18 of the fourth on-off valve 9, the third communi cati on channel

form ng coupling 38, the mai n body 2@yof the fifth on-off valve 10, the
second outfl ow - channel form ng bl ock coupling 39 and the second check

20 val ve 11 ancoupldngchatpedcdupliingha2agparartiter AModnidds with atine, the
purge gas forces out wwth its own pressure the process gas remaini ng

in the second \gilng@eMdoltbrEYe 1h7 for dngdekRengOtididd@frolgh 3 bclt, whereby
t he purge gas along is allowed to flow in a short period of tine.

A" e Lay GBS SHRRABY Rl 895k M e plasdtoBtocee:
then be repl acelqiebiotll%ehgfﬁgfoﬁaiss rg&rsq_t&g%gl ¥etween the cpening 114
5 and the front screw hole 106. The front screw holas 106
of the couplings 31 to 33, the front bolt holes 107
th.reot,.the channel openings 114 thereof, the rear holt
holas 107 of the couplings 31, 33, or the rear screw-
holes 106 of the three couplings are aligned in the
10 left-right direction. 1In each pair of these adjacent
couplings, the screw holes 106 are arranged at thae
respsctive corners of a rectangle. A small clearance is
formed between sach pair of adjacent couplings sc that
the couplings 31 to 33 are movable leftward or rightward
15 during installation.

Positioning cavities 115 arse formed in the bottom
surfaces of couplings 31, 32, 33 near the bolt holes
107. The base plate 108 is formed with positioning
projections 116 corresponding to the respective cavities

20 115.

As seen in FIG. 5, the projections 116 are fitted
into the reaspective cavities 115 in the bottoms ¢f the
couplings 31 to 33, the couplings 31 to 33 are fastened

to the base plate 108 having screw holes 109 with the



.5 Wth the opposite shutoff-opening devices 1, 2  described, the

coupli-ngs 30, 38 are common in .~ construction, the couplings 31, 33, 34,

36, 39 are . common in construction, .and the couplings 32, 35, 37 are

al so common in construction. Accordingly, the device 2 10 at the right is
" obtained by adding a three-port on-off valve to the device 1 at the

| eft and addi ng the sane couplings as the couplings 31, 32 to the

val ve nount 28 thereof. If the on-offg valve to be added is a two-port

on-off valve in this case, the fourth on-off valve 9 of 15 the right
device 2 is refcidmd 110,aa8dpehé oplosE welvd 7 is theré2ppdsng 37 renoved

fromthe nount 29 thereof. Further if the di stance between val ves then
becones- gricpitalledny EbSnéd® o dovolingst € € U’.giifﬁb ethdieeds
to be altered in length. Thus, the devicggllg 2 aree 0 ahenable to

modi fications in spaehf Eﬁﬁﬁfﬁlg?eitno TI6, s,NQQERvgfa;z}ggmgmi?rﬁbeﬂeJ 9% ng

couplings 30 to 39 are rect ‘conmmunrc h™one anot her

e o pOSLPEL PR g o] N S BB YR §OFeEA0 BT e
S having a greater diametar than the head 110a of the bolt
110, and a small portion 107b extending f£rom the portion
107a, with a stepped portion 107c positioned
therebetwean, and intermediata between the bolt head
110a and the bolt shank 110b in diameter. Fitted in the
10 small portion 107b of the bolt hole 107 is a hollow
cylindricsl spacer 111 having an upper end positicned
within the large portion 107a and a lower and bearing on
the base plate 108. The spacer 11l has an inside
diameter gresater than the diameter of the bolt shank
15 110b and an ocutside diameter smaller than the bolt head
lloaf The bholt head 11Ca bears on the upper end of the
spacer lll with the shank 110b fitted in the spacer 111.
The spacer 111 determines the amount of tightening of
the bolt 110, such that when the bolt 110 as inserted
20 through the hole 107 is screwed into the screw hole 109
in the base plate 108, the spacer 11 acts against the
head 110a and the base plata 108, praventing further
tightening of the bolt 110, Fitted around the upper end

of the spacer 111 is an annular rubbar washer 112 having



‘ second ount s 28, 29 can be sealed off al t hough conpr|5|ng :a pIurallty
of- conponents. L -The couplings 30, 38 nmay each be in the formof a
rect angul ar par al | el epi pedal bl ock coupling having a V- 5 shaped channel .
Conversely, the coupling 31 and the | i ke may each conprise two bl ocks
and a U shaped comuni cati on channel " form ng nmenber supported by the

bl ocks. The couplings 33, 34, 36 are forned by rect angul ar ' _
par al | el epi pedal nenbers having respecti a8 10 V-shaped channel s 33a, 34a,
36a, so that the apparatus 4 has the advantage that these nenbers 33,
34, 36 can be an dwmsiclh dd4ahelcdrbeppwnaniataler equal hetat thdadizmrers gas
readily. The | eft shutoff-opening device 1 has the two on-off 15
valves 6, 7, amf tine hepdt 1dQuwi 0f théolihalOhr eBhenwadhter lld/alsves 8, 9,
10, whereas the nunber of conmponent on- off val ves is suitably variable.

Two shut of f - opeird Iy betwedey itRaSbERE MeEdIL0Y Agdathai sedpped Yoraional on- of f
val ves are arranged respectively at the left and right 20 sides of a

nmassfl ow cont r ojd&s ,ofifﬁﬁes%htahéfﬂgﬁ‘?nt The rubBef washéerier maaged in
parallel to provide a fluid control apparatus for use in sem conductor
manufacturing  gych ¥YeR¥88h1 length that a compressive force acts on
the washer 112'when the bolt 110 is complately tightened
up as sean in FI1G. 5. Consequently, the couplings 31 to
33 are biased toward the base plate 108 by the rubber
washers 112. The rubber washers 112 are elastic and can
10 therefore be further deformed by compression, permitting
the couplings 31 to 33 to be moved away from the base
plate 108. Accordingly, the bolts 110 can be readily
tightened up even when the upper surfaces of the
couplings 31 to 33 are not flush becauss the couplings
15 31 to 33 move toward the on-off valve 7 when the valve 7
is attached to the couplings 31 to 33 with the bolts
110. As a result, all the portions to be sealed cff can
be subjacted to a proper pressurs and thereby ssaled
off. Further with the positioning projections 116 on
20 the base plate 108 fiftad in the positioning cavities
115 formed in the bottoms of the couplings 31 to 33, the
valve mounts 28, 29 can be poaitioned in place raliably

relative to the base plate 108. This eliminates the

misregister of the bolt holas in the valve main bodies



The left shutoff- openi ng- deV|ce 1l are assenbled by

20 . the procedure to be described bel ow wi-th reference to . FIGS. 4
and 5.° FIG 4 shows a portion of the Ieft device 1 which

portion conprises the first comunication channel . 5 formng bl ock
coupling 31, the first outflow channel ‘formng block coupling 33, and
t he subchannel formng - coupling 32 between the two bl ock couplings 31,
33. Each of the bl ock couplings 31, ,33 has an upper surface

formed with exposed left -and right openi%gs 114 at the 10 opposite ends of

and Yég?aﬁfﬁeiﬁ??”%e?’“ L6 270 M e CBEhbREig o e ﬁgf has a
1

EZLLfo the bl dS 8?8% enod ndfB 280 GHCoH TN o el afis, ol es

2 base pl aie 160nRATe" *f”%%vfb!ﬁé}e%%ﬁ 3o 1 i B0 t«?m%? 2O

position surrounde t he openl s 114 and the front screw bores
corraspon inz channels o +the mounts 28, 29 when the

5 valve bodies 12, 14, 16, 18, 20 are installed cne after
anether on tha mounts 28, 29, facilitating the
installation of the valve main bodies 12, 14, 16, 18, 20
and assuring the abutting portions of the channels of

fluid-tightness with ease.



106 and at a posrtron surrounded by the openings 114 20 and the rear
screw bores 106. The subchannel forming - couplrng 32 has an upper
surface formed with an exposed -  subchannel opening 114. Formed in the
coupling 32 at the front and rear sides of this opening 114 are a pair

. of screw bores 106 for attaching the valve 7 to the

21 coupling. 'The coupling 32 is further formed with a single bolt -
hol e 107 for inserting therethrough a bobg 110 for fastening the
coupling 32 to the base plate 108. The bolt hole 107 is positioned
bet ween t he opWhaggidldlafmedng:t he front screw hole 106. The front screw
hol es 106 of the couplings 31 to 33, the front bolt holes 107

thereof, the channgl gpaise-bbdnihg’ 86¢1cs NerigiUaihel b prurlolep 107 of
t he couplrngs 31, 33, or the rear screw hol es 106 "of the three

couplings are GE'GﬂfdeénaiéﬁihéU1nglﬁﬁtiﬁﬁﬂetaﬁhriﬂnddyletlEneﬁcbcﬂé#r of

t hese adj acent coup I ngs, the“screw holes 106 are arranged at the

respective CO ggrgag £N9r 2Av3TBb! nblER HYIRg The valgeled betveen

each pair of a Jacen coup I'fgs so tha |
5 removably installed thereon from above as arranged in a

direction, the device being characterizad in that the
valve mount comprises an inflow channel forming member
having a channel in communication with the inlet of thae
valve disposed at one end therecf, at least cne

10 communication channel forming member having a channel
for causing the inlet of one of the valves to
communicate with the outlet of the valve adjacent
thereto, and an outflow channel forming member having a
channel in cocmmunication with the outlet of the valve

15 disposed at the cther end of the mount.

2. A shutoff-opening device according to claim 1
which is characterized in that at least one of the
valvas has an inlet-outlet port positioned betwaen the
inlet and the outlet of the valve and serving as an

20 inlet or outlat for other fluid, the valve mount further
comprising at ieast one subchannel forming member having
a channel communicating with the inlet-outlet portion.
3. A shutoff-opening device according to claim 2

which is characterized in that a main body of the valve

* [+ L M S *




"the couplings 31 to 33 are nwvable Ieftmard or rightmard 15 during

install ation. .. -~ Positioring cavities 115 are fornmed in the bottom -
..surfaces of couplings 31, 32, 33 near the bolt holes '107. The base
" plate 108 is fornmed with positioning proj ections 116 corresponding to
t he respective cavities 20 115. An seen in FIG 5, the-projections
116 are fitted into the respective cavities 115 in the bottons of the
couplings 31 to 33, the couplings 31 to %% are fastened to the base

pl ate 108 having screw holes 109 with thé

(2:<2)nnect. ? glat zo?}%l i ng”@g%hfnfgsq;{&ﬁ[% é‘ér% 13 EQ%S@V‘{{# e%neriélnfclg"f‘l)l Iezldef C)5
i on 1bea ' dibtoatidning et Hhel SHLa BResio, 5l S T bort O
St eppod por 1 o "EBBEpoS; PHETRARIAL SXEABAARE, SEOR, T LA e bet veon
the_bolt head pPort to the valve chamber, and an cutflow channel
5 extending from the eutiet theracf to the valve chamber,
-tha subchannel being clcsable and cpenable by a valve
slement, the inflow channel_bcing always in
communication with the outflow channel.
4. A shutoff-dpening davice according to claim 2
10 wherein the inflow channel forming member, the
- communication channel forming memﬁar, the outflow
channel forming member and tha subchannel forming member
are each formed in a lower surface thereof with at least
one positioning projection or positioning cavity, and
15 the valve mount is fixed to a support member formed with
a positioning cavity or a positioning projaction
corrasponding to the positioning projection or the

positioning cavity.
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110a and- the bolt shank 110b in dianeter. Fitted in the 10 small portion

107b of the bolt hole 107 is a hollow . cylindrical - spacer 111. having an
upper end positioned "within the large portion 107a and a | ower and
bearing on the base plate 108. The spacer 111 has an inside

di aneter greater than the dianeter &7 the bolt shank 15 110b and an
outside dianeter smaller thap the bol t h%@%l; UF%10a. The bolt head 110a
bears on the upper end of t RRSTRA a@%ﬁ L the shank 110b fitted in

t he spacer 111. The sp t he amount of tightening of
the bolt 110, such that mhgﬁﬁﬁﬁéé%%ﬁﬁaﬁlﬁéas inserted 20 through the hole
107 is screwed into the screw hole 109 in the base plate 108, the

spacer 11 acts agai nst the head 110a and the base plate 108, preventing
further tightening of the bolt 110. Fitted around the upper end of

h | ] R
ba° “PACEn Gutsi de MR, Abult SR IS vileledlbanty installes

head 110a of t 0 T e masher 11 IS et ween the bolt
head 110a and [ﬁ’a‘%[ e Y§ A8 azT ranged in a dh"ect on comprises

an inflow channel forming member having a channel in

5 communication wizh an inlet of the valve disposed at one
end theracf, a communication channel forming mamber
having a channel for causing an outlet of the valve at
the end to communicate with an inlet of the other valva
adjacent thareto, an outflow channel forming member

10 having a channel in communication with an cutlst of the
other valve, and a subchannel forming member having a
channel in communication with an inlet-outlat port

formed in the other valve.

(Fig. 1)



107c of "the bolt hole 107. The rubber washer 112 has 5 such a vertical

| engt " that a conpressive force acts on - the washer 112 when the bolt
110 is conpletely tightened up as seen in FIG 5. Consequently, the

. couplings 31 to 33 are.biased toward the base plate 108 by the rubber
washers 112. The rubber washers 112 are elastic and can 10 therefore be
further defornmed by conpression, p?a?1tt|ng - . the couplings 31 to 33 to
be noved away from the base & 108 Accordingly, the bolts 110 can
be readily ti ghtened up even when the upper surfaces of the

couplings 31 to 33 are not flush because the couplings 15 31 to 33 nove
toward the on-off valve 7 when the val ve 7 S 5? tached to the
couplings 31 to 33 with the bolts @Il the portions

to be sealed off can be subjectgg] Propes J‘ and t hereby
seal ed off. Further with the posit g prn; Lors 116 on 20 the
base plate 108 fitted in the positiomé§; rtT 115 fornmed in the
bottons of the couplings 31 to 33, thev % #3" s 28, 29 can be
positioned in place reliably 3 | ate 108. This
elimnates the nisregisterEﬂfOQ?Nngl\\k | 3N N -val ve mai n bodi es
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S

24 12 14, 16, 18, 20 with the corresponding screw bores - 106 of the
val ve, nounts 28, 29 or the msregister of the channel s -of the valve
bodies 12, 14, 16, 18, 20 with the. -corresponding channels of the nounts
28, 29 when the 5 valve bodies 12, 14, 16, 18, 20 are installed one after
anot her on the mounts 28, 29, facilitating the installation of the valve
mai n bodies 12, 14, 16, 18, 20 - and assuring the abutting portions of the
channel s of fluid-tightness with ease.

25 What is clainmed is: 1. A shutoff-opening device conprising
a plurality of val ves each having an inlet and an outlet in a | ower
surface thereof, and a valve nount ha@ing the valves 5 renovably
install ed thereon from above as arranged in a direction, the device
bei ng characterized in that the val ve nount conprises an inflow
channel form ng nmenber
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- having a channel in communication with the inlet of the - val ve di sposed
at- one" end thereof, at |east one 10 conmmunication channel form ng nenber
havi ng a channel . for causing the inlét of one of the valves to
communicate with the outlet of the val ve adjacent thereto, and an

out fI ow channel form ng nenber- having a. - channel- in comunication with
‘the outlet of the valve 15 disposed at the other end of the nount.

2. A shutof f-openi ng device accordigg/gp claim1l whi ch is characterized
in that at |east one of the val vés has an inlet-outlet port positioned
bet ween t he inlet and the outlet of the valve and serving as an 20
inlet or outlet for other fluid, the valve nount further conprising at
| east one subchannel form ng nenber hq:igga a channel conmuni cati ng
with the inlet-outlet portion. . \ A‘gkutoff-opening devi ce
according to claim?2 which is characterized in that a main body of the
val ve ' 26 havi ng the _
inlet-outlet port is fornmed with i nfl ow channel extending fromthe
inlet thereof to a valve 3 '
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chanber ;. a subchannel extending.fromthe inlet-outlet - port to the valve .

chanber; and an outflow channel 5 extending fromthe outlet thereof to -

t he -val ve chanber, t he subchannel being cl osabl e and openable by a

val ve el enent, the inflow channel being always in comuni cati on

“W th the outfl ow channel. 4. A shutof f-opening device according to

claim2 10 wherein the inflow channel form ng nenber, the

conmmuni cati on channel formn ng nenbe£¢ﬁ4meoutflow channel  form ng

menber and t he subchannel form ng nenber are each forned in a | ower

surface thereof with at |east one poiti'oning j ection or positioning
a_.SLg senber formed with

cavity, and 15 the valve nnunthiG;i ed
a positioning cavity or a positi éﬁpro'ec NG
positioning projection or the positﬂﬁhs 1 Say

FIG.5




