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TITLE OF THE I~TION 

SHUTOFF-OPENING DEVICE 

B.ACXGROUND OJ'. TH! INV:BNT!ON 

0,-io 41oe. -s 

IPOS. 

The present invention relates to shutoff •opening 

S devices, !or example, for use in fluid control apparatus 

included in semiconductor manufacturing equipment_ and 

mer• particularly to shutott-opening device• comprising 

a olurality of valves, to be provided respectively at 

the inlet eide and at the outlet side of a f lu1d con~ 

10 trollar auch •• a massf low controll•r and adapted to 

close or open a plurality of tluid channels. 

With fluid control apparatus of semiconductor manu­

facturing equipment. a plurality of valves are usually 

arranged at tne inlet side and outlet side of a ma••llow 

15 controller. In such arrangements, it 1• practice to use 

a •hutoff-opening device in the form of a eingla unit 
I 

and compri•ing a plurality of valves removably installed 

on a blacklike val~e mount member from above as arranged 

1n e row without interconnecting the valves with pipes 

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

the valves are formed in the bottom of the valve, and 

the mount member is formed with an inflow channel and 

out~low channel which are positioned in corresponding 
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ralation with tha inlet and outlet. The valves are 

ramovably installed on the mount member from above so as 

to be individually inspectable or replaceable after the 

shutoff-opening device is mounted on a panel. 

5 One fluid control apparatus ccmprises a multiplicity 

of shutoff-opening devices. ·These devices can be 

variously different in &pacifications~ some devices 

comprise two or feur valves, some valves may be 

different in the pcsitions of the inlet and outlet in 

10 accordance with the interval 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 outlet of at laaat one valve. Th• 

conventional ehutoff-opaning devices have the problem of 

15 being not amenable to modifications of specifications 

•ince there arises a n••d to prepare a new valve mount 

member even if the dtavice dit~ers from othar devic.• in 

tha position of only one outlet. 

Further with •hutoff-opening devices of the type 

20 described, it ia important to seal off the joints of the 

components of the device, that is, to assure the joints 

of fluid-tightnesa. 

SUMMARY OF THE INVEN~ION 

An object of the pr•••nt invention is to provide a 
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shutoff-opening device which is highly amenable to 

chan;es or modifications of the speci£ications, such as 

an increase or decrease in the num~er of valves or 

alteration of the valve installation position, and in 

5 which the joints of the components of the device are 

nevertheless assured of fluid-tightness. 

?he present invention prcvides a shutoff-opening 

device which compri••• a plurality 0£ valves each having 

an inlet and an outlet in a lower aurface thereof, and a 

10 valve mount having the valvea removably installed 

thereon from above as arranged in a direction, tha 

davic• ~•ing characterized in that the valve mount 

comprises an inf low channel ~orming membe.r having a 

channal in communication with the inlet of the valve 

15 diaposed at one end thereof, at least ona communication 

channel forming member having a channel for causing the 

inlet 0£ one of the valves to communicate with the 

outlet of the valve adjacent thereto, and an outflow 

channel forming member having a channel in communication 

20 with the outlet of the valve disposed at the other end 

of the mount. 

The terms upper and lower as used herein reter 

respectively to the upper and lower sides of FIG. l. 

However, thase terms are used for convenience •aka: the 



4 

shutoff-opening device may be installed as positioned in 

FIG. l on a horizontal surface, or may alternatively be 

installed as turned upside down on a horizontal surface 

or installed on a vertical surface. 

5 When the number 0£ component valves of the device of 

the invention is to be increased or decreased, an 

additional communication channel forming member may be 

add•d or •uch a mmaber may be removed in accordance with 

th• deaired number of valves. The valve-to-valv• 

10 interval is variable, for example, by mcdifying th• 

communication channel forming memb•r only, without 

modifying th• inf low channel forming member and thta 

outflow channel forming members. Th• device is 

therefore •••Y to alter in specifications. 

15 Furtti.r because th• channel forming members are not 

in direct communication with one another through their 

chazmela, these lftm'llbars can be joined witnout using any 

interposed seal portion. Thia assures the present 

device of fluid-tightnaaa although the valve mount 

20 comprises a plurality of members. 

At least one of the valves may have an inlet-outlet 

port positioned betwaen the inlet and ~ha outlet of the 

valve and sarvin; as an inlet or outlet tor other fluid, 

the valve mount further compr1•ing at least one 
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subchannel forming member having a channel communicating 

with the inlet-outlet portion. Even in the case where 

the plurality of valves include a two-por~ valve having 

one inlet and one port, and a three-port valve 

5 additionally having an inlet-outlet port. the device is 

than easy ta modify in specifications and can 

nevertheless be assured of fluid-tightness. 

Preferably, the main body of th• valve having the 

inlet-outlet port ia formed with an inflow chann•l 

10 extending from tha inlet thareot to a valve chamber, a 

subcbannel extending from the inlet-outlet port to the 

valve chamber, and an outflow channel .xtanding from the 

outlet thereof to the valve cham~er, the subchannel 

being closable and openable by a valve element1 th• 

15 inflow channel being always in communication with the 

outflow channel. 

With respect to a channel for introducing a fluid 

thareinto at one end of the velve 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 

than has no portion that will retain fluids, with th• 

result that when a particular fluid is passed through 

this channel, this fluid only is allowed to flow in a 

•hort period of time. 7or example, a process gas is 
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introduced into the subcha~~~al which is opened by the 

valve element, and the subchannel is thereafter closed 

by the valve element. The procass gas will then remain 

in t?\e outflow channel. When a purge gas is thereafter 

5 introduced into the device at one 8nd cf the valve 

matlnt, tha purge ;as forces out with its own pressure 

the remaining process gas from the outflow channel at 

the other •nd cf th• valve mount, whereby the interior 

of the davic• is rapidly replaced by tha safe purge gas. 

10 The inflow channel forming m91nber, the communication 

channel forming m.tamb•r, th• cutflow channel !arming 

meml>e~ and the •ubchannel f ormin; member may •ach be 

formed in a low.r surface thereof with at laaat one 

positioning projection or poeitioning cavity, with the 

15 valve mount fixed to a support member which is formed 

with a poaitioning cavity or a poeitioning projection 

corresponding to the positioning projection or the 

pos~tioning cavity. The valve mount can than be 

positioned in place reliably relative to the support 

20 member. Consequently, the valves can be attached one 

af~er another to the valve mount without the mis~egistar 

Of the bolt holes of tha valves with the corresponding 

screw bores ot the valve mount or the misregister of the 

cnanneis of the valves with the corrasponding channels 
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ol the mount. This facilitates the installation of the 

valves, f~rther aasuring tne abutting char.nel portions 

of fluid-tightness with ease. 

BRIEF D!SCRIPTION OF THE DRAWINGS 

S FIG. 1 i• a front view showing a tiuid control 

apparatus wherein ahutof f-openin; devices of the 

invention are used; 

FlG. 2 is an exploded perspective view partly in 

section and •hewing th• sama; 

10 FIG. 3 1• an eniar;ed perspective view partly in 

••ction and showing one of the •hutotf-opening devices; 

PIG. ' i• an enlarged perspect~ve view of coupling• 

included in tbe •hutoff-opening device; and 

FIG. S 1• a front view •hawing a plurality of 

lS couplings as fixed to a base plate. 

DESCRIPTION or THI PRBFBRRED EMBODIMENT 

An ambodimant of the invention will be described 

below with refer•nca to the drawings. 

The terms upper, lower, left and right as uaad in 

20 tha following description refer respectively to the 

upper eide, lower aide, left-hand side and right-hand 

Side of ll'IG. 1. 

FIGS. 1 ta 3 show shutoff-opening devices 1, 2 

•tnbcdying the invention. 'l'hese devices l, 2 are 
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arranged respectively at the left and at the right of a 

massflow controller 3 as illustrated to provide a fluid 

control apparatus 4, for example, for use in 

semiconductor manufacturing equipment. 

5 'l'he left shutoff-opening device l comprises a f irat 

on-off valve 6 dispcsad at the left, a second on•otf 

valve 7 at the right and a first valve mount 28 having 

th••• valv•• 6, 7· in•tall•d thereon. 'l'he mount 28 

eompri••• a plurality ot couplings 31, 32, 33 aa will be 

10 described later and 1s assembled by fixing the couplin;• 

31 to 33 to a base plate (support mamb•r) 108. A fir•t 

check valv• 5 is diaposed at the left cf the l•ft 

•hutoff-opening devic• 1. 

The right ehutoff-opening device 2 comprise• a third 

15 on-off valv• S di•poa•d at the left, an intermediate 

fourth on-off valve 9, • fifth on-off valve 10 at the 

right and a ••cond valve mount 29 having thaaa valves B 

to 10 inatallad tharaon. The lllOunt 29 comprises a 

plurality of couplings 34, 35, 36, 37, 39, 39 as will be 

20 described latar and is assembled by ~~x~ng these 

couplings 34 to 39 to a base plate 108. A second chack 

valve 11 is disposed a~ the right of the right device 2. 

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

valve main boc!y 12 (14, 16, 18, 20) and an actuator 13 



9 

(15, 17, 19, 21) mounted on-the valve main body from 

above for suitaDly closing or opening channels therein • 

. '!'he valve main body 12 (14, 16, 18, 20) of each on-off 

valve 6. ( 7, 8, 9, 10) is :formed at its lower end with a 

5 flange l2a (l4a, l6a, lBa, 20a) which is rectangular 

when seen from above. The flanges 12a, l4a, and l6a, 

1Ba, 20a are fastened to the valve mounts 28 and 29 with 

screws driven in trom abcv.. 

'l'h• check valve• 5, 11 each comprise a left valv• 

10 main body 22 (25) having an inlet in its lower surface, 

a central valve main body 23 (26) similarly having an 

inl•t and connect•d to the l•ft valve main body 22 (25) 

with screws, and e. right valve main body 24 (27) having 

an outlet in its lower surface and connected to the 

15 central valve main body 23 (26) with •crawa. 

A left extension 49 in tha fam of a rectangular 

parallelepiped and having an inlet formed in its lower 

surface is provided at th• left side of lower and 

portion of the massflow controllar 3, and a right 

20 •xtension 50 in the form of a rectangular parallelepiped 

and formed in its lower sur£ace with an outlet is 

provided at the right aide th•recf. 

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

check valve 5 ha• an in~low channel 7?a and an out~low 
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channel 77b each of which is opened downward. The ~irst 

on-off valve 6 is a two-per~ valve. The valve main Dody 

12 has an inlet 62 positioned approximately at the 

center of its bottom surface and an outlet 63 positioned 

5 rightward in the bottom surlace, and is internally 

formad w~th an inflow channel 64 extending from the 

inlet ~2 to a valve chamber 66, and an outflow channel 

65 extending from the outlet 63 to the valve chamber 66. 

?he actuator 13 for the first on-ott valve 6 is adapted 

10 to actuate a diaphragm valve element 57. When operated, 

the actuator 13 cau••• the valve element 67 to open or 

clo•• the inflow channel 64. 

?ha second on-cff valve 7 is a three-port valve. 

Th• valve •ain body 14 is foi:med in its bottom surface 

15 with an inlet 68 at the left, an outlet 69 at the right 

and an inlet-outlet port 70 po•itioned approximately at 

th• center and serving as en inlet or outlet for oth•r 

fluid. The body 14 is internally formed with an inflow 

channel 71 extending trcm the inlet 68 to a valve 

20 chamber 74, a subchannel 73 extending from tha port 70 

to the valve chaml>er 74, and an outflow channel 72 

axtending from th• outlat 69 to the chamk>e~ 74. The 

actuator 15 tor the second on-oft valva 7 is adapted to 

actuate a diaphragm valve element 75. When operated. 
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the actuator 15 causes the valve element 75 to ope.~ or 

close ~he subc:hannel ?3. en the other hand, the inflow 

channel 71 leading to the inlet 68 is always held in 

communication with th• outflow channel 72 extending to 

5 the outlet 69 by the chamber 74. 

The fifth on-of~ valve 10 has the same construction 

as tha first an·oft valve 6. and the third on-off valve 

8 and the fourth on-off valve 9 have the same 

construction •• the aecond on-off valve 7. 

10 Th• lower surfac•• of the valve main bodies 22, 23, 

24, 12, 14 at the left of the massflow controller 3 ar• 

all fluah with th• lower •urfaca o! the left extenaion 

49 at th• controller 3. ~he lower surfaces a~ the ri;ht 

extension 50 ot the maea!low controller 3 and the valve 

15 main bodies 16. 18, 20, 25, 26, 2? at the right of the 

controller 3 are also all f luah. 

The inlet of th• le:t valve main body 22 ot the 

first check valve 5 is provid•d with a purge gas 

introduction aoupling 80 which oompri••• a block 40 in 

20 the torm ot a r•ctangular parallelepiped and an L-shaped 

channel forming member 41 and supported by the block 40, 

and which i• connected ta a purge gas-introduction line. 

Tha outlet of the right valve main body 24 of the 

first cti.ck valv• 5 is connactad to the inlet of the 
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valve ma.in body 12 of the first on-off valve 6 by a 

first inflow channel forming coupling 30 for introducing 

a fluid into the left shutoff-opening device l. The 

coupling 30 comprises twc blocks 42, 44 each in the form 

S of a rectangular parallelepiped, ~nd a U•shaped 

communication channel forming member 46 suppcr~ed by 

th•s• blccks. The member 46 comprises two L-shaped 

channel forming members 43, 45 which are joined to each 

other. 

10 Th• lower surface of right portion of the valve main 

body 12 and th• low•r •urtace ot lett portion of th• 

valve main body 14 are oppo••d to th• coupling 31 which 

is in th• farm of a rectangular parallelepipedal 

communication channel forming block. 'l'h• coupling has a 

15 v-shaped channel 3la for causing the outlet ot the first 

on-off valve 6 to communicate with the inlet of the 

eecond on-off valve 7. 

The inlet-outlet port 70 of main body 14 of the 

second en-off valve 7 is provided with the coupling 32, 

20 i.e., ·first subchannel forming coupling, which 

aompri••• a rectangular parallelepipedal block 47 and an 

I-shaped subcbannel forming member 48 suppcrtad by th• 

~lock. A known t-shaped coupling 78 connected to a 

process gas introduction line is joined to the lower end 
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of the coupling 32. 

The lower surface of right portion of the second an­

oft valve main body 14 and the lower surface 0£ left 

extension 49 of the mass~low controller 3 are opposed to 

5 the coupling 33, i.e., rectangular parallelepipedal 

first outflow channel forming block coupling, which has 

a v-shaped channel 33a for discharging a fluid from the 

outlet of th• valve 7 and sending th• tluid to the 

controller 3 therathrough. 

10 Thu•, th• first valve mount 28 tor the left sbutoff-

opening device l comprises the couplings 30 , 31, 32, 33 

at the left of the ussflow controller 3. Accordingly, 

tha left an•of ! valve 1 has a purge gas channel through 

which a pur;• gas introduced through the check valve S 

15 is di•charged by way of the coupling 30, main body 12 of 

the first on-o~~ valve 6, coupling 31, main bOdy 14 of 

the second on-off valve 7 and coupling 33, and a proc••• 

;aa channel through which a process gas introduced via 

th• lower surface of the coupling 32 is discharged by 

20 way of th• coupling 32, main body 14 of the second on­

cff valve 7 and coupling 33. 

Th• lower •urfaca of right axtension ~O of the 

massf low controller 3 and the lower surface of left 

portion cf the third on-off valve main body 16 are · 
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opposed to the c:cupling 34, i.e.·, a rectangular 

parallalepipedal second inflow channel forming block 

coupling, having a v-shaped channel 34a through which a 

tluid discharged from the controller 3 is introduced 

5 into tha right shutoff-opening device 2. 

The inlet-outlet port of the main body 10 of the 

third on-off valv. a is provided with the coupling 3~, 

i.•., second aubchannel :formin; coupling," which 

comprises a rectangular block Sl and an L-ahaped channel 

10 forming rll9mber 52 supported by the block and which. is 

connectad to an evacuating line. 

The lower surf ac• af right portion of the third on­

o ff valve main body 16 and the lower •ur~aca of· left 

pcrtion of the fourth on-otf valve main body 18 ar• 

15 opposed to the coupling 35, i.a., rectangular 

parallelepipdal second ccmmunication Channel forming 

block coupling, which has a V-shaped channel 36a for 

causing the outlet of the third on-off valve a ta 

communicate with tha inlet of the fourth on-off valve 9. 

20 Th• inlet-outlet port of th• fourth en-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 •upportad by this block and which is connected 



' . 

15 

to a process gas feed line. 

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

is caused to ccmmunicate with the inlet of main body 20 

of the fifth on-off valve lO by the coupling 38, i ••• , 

5 third communication channel forming coupling, which 

comprises two rectangular parallelapipedal blocks 55, 57 

and a communication channel forming member 59 supported 

by ·th••• block•. Th• member 59 compri••• two L-shaped 

channel forming members S6, SS which are joined ta aach 

10 other. 

The lower surface of right portion of the fifth on­

of f valve main body 20 and the lower •urf ace cf left 

main body 25 ot the •econd check valve 11 •~• oppoaad to 

the coupling 39, i.e., rectangular parallelepipedal 

15 ••ccnd outflow channel forming block coupling 39, which 

has a V-shaped channel 39a for causing the outlet of th• 

valve 10 to communicate with the inlet ot th• ••cond 

check valve 11. 

Thus, the valve mount 29 for tha right shutoff• 

20 op•nin~ valve 2 comprises tha couplings 34, 35, 36, 37, 

38. 39. Accordingly, tha device 2 haa a purge gas 

channel through which the purge gaa introduced via the 

controller 3 ia discharged by way of the couplings 34, 

36~ 38, 3g, a process gas channel through which the 
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process gas introduced via the controller 3 is fed to a 

process chamber by way of the couplings 34, 36, 37, and 

an evacuating channel for drawing off ~he gas from these 

channels through the coupling 35. 

·5 The cutlet of right main body 27 of the second check 

valve 11 is prcvided with a purge gas discharge coupling 

79 which comprises a rectangular block 60 and an L­

shaped chann.l forming member 61 •upportad by the block 

and which 1• connected to a purge gas discharge lima. 

10 With the !luid control apparatus 4, a praca•s ;as is 

introduc•d into th• £irat aubchannal terming coupling 32 

ot the left shutoff-opening device 1, with tha first on­

off valve 6 clo•ed, th9 ••cond on-otf valve 7 open•d, 

th• third on-off valve 8 closed~ the fourth en-off valve 

15 g opened and the fifth on-off valve 10 closed, whereupon 

the process ;as flaws through the main body 14 of the 

aecond on-off valve 7 and the first outflow channel 

forming block coupling 33 iftto the masef low controller 

3, has its flow rate controlled by the controller and is 

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

;aa then flows through the second inf low channel forming 

block coupling 34, the main body 15 of the third on-otf 

valve 8, the second communication channel forming bloc:Jc 

coupling 35, the main body 18 of th• fourth on-off valve 
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9 and ~he third aubchannel forming coupling 37 into the 

process chamber. A purge gas is thereafter introduced 

through the first check valve 5, with the first on-off 

11alve 6 opened, the second on--0££ valve 7 closed, the 

5 third on-off valve 8 closed, the fourth an-off valve 9 

closed and the f i!th on-off valve 10 opened, whereupon 

th• purge ;aa flows into the controller 3 via the first 

inflow ohannal forming coupling 30, the main bocly 12 of 

th• first on-off valve 6, the !1rst communication 

10 channel forming block coupling 31, th• main body 14 of 

the second cn-o!! valve 7 and the first outflow channel 

forming block coupling 33. The gas further flowa 

through the second intlow channel farming block coupling 

34, the main bo4y 16 cf the third on-off valve a, the 

15 second communication channel forming block coupling 36, 

the main body 18 of the fou~th on-off valve 9, the third 

communication channel forming coupling 38, the main body 

20 of the fifth on-off valve 10, th• second outflow 

channel forming block coupling 39 and the second check 

20 valve 11 and is discharged from the apparatus. At this 

time, tna purge gas fcrcas out with its own pressure the 

process gas remaining in the aac:cnd valve main ~ody 14 
... ~· ·~ 

and the coupling• 33, 34, 36, whereby the purge gas 

along is allowed to flow in a short period of time. 
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With the fluid control apparatus, the purge gas line and 

the process gas line may be replaced by each other. The 

flow ot precess gas will 

then be replaced by the purge gas more rapidly. 

~ With the opposite shutoft-openin; devices l, 2 

described, the couplings 30, 38 are common in 

construction, the couplings 31. 33, 34, 36, 39 are 

common in cor.atruction, and the couplings 32, 35, 37 are 

alao common· in construction. Accordingly, th• device 2 

10 at the right is obtained by adding a three•port on-oft 

valve to the de~ic• 1 at the left and adding th• •am• 

couplings as th9 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, t~e fourth on-off valve 9 of 

15 the right device 2 is replaced by a 2•port valve, with 

th• coupling 37 removed from the mount 29 thereof. 

Further if the distance between valves then becom•• 

greater, only the pipe 59 forming the coupling 38 needs 

to be alt•r•d in length. ?hus, the devices 1, 2 are 
20 amanabla to modifications in specifications. 

Moreover, the channel formin; couplin;s 30 to 39 ar• 

not 1n airact communication with one another through 

their channels, so that these couplings can be joined 

without interposed seal portions, and the first and 
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second mounts 28, 29 can be sealed off although 

comprising a pluralit"'J of components. 

rhe couplings 30, 38 may each be in the form of a 

rectangular parallelepipedal block coupling naving a V-

~ shaped channel. Conversely. tha coupling 31 and the 

like may ·each comprise twc blocks and a u-shaped 

communication channel forming member supported by the 

~locks. The couplings 33, 34, 36 are formed by 

ractangular parallalap1pedal members having respective 

10 v-ahapad channel• 33a, 34a, 36a, so that the apparatus 4 

ha• tha advantage that these member• 33, 34, 3~ can ba 

heated as held betwe•n heaters to neat the proc••• ;a• 

readily. 

The left shutoff ·opening device l has th• two on-off 

15 valves 6. 7, and the right davice 2 has the three on-off 

valve• 8, 9, 10, wher•a• the number of component on-cff 

valves is suitably variable. TWo shutoff ·opening 

devices each comprising a suitable number o~ on•off 

valves are arranged respectively at the l•f~ and right 

20 •ides of a masaflow controller, and such arrangements 

are further arranged in parallel to provide a fluid 

control apparatus for ase in semiconductor manufacturing 

equipment. 

The left shutoff-opening device 1 are assembled by 
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the procedure to be described below with reference to 

FIGS. 4 and 5. 

FIG. 4 shows a portion of the left device l which 

portion comprises the lirst communication channel 

5 forming bloclc coupling 31, the first out£law channel 

forming bloclc coupling 33, and the su~ohannel forming 

coupling 32 between the two block couplings 31, 33. 

Bach ot th• block couplings 31, 33 has an upper surtace 

formed with exposed lett and ri;ht openings 114 at the 

10 oppoaite ends of the V·•haped channel 3la or 33a •• 

illustrated. At each of th• front and rear •ides of the 

left and right openings 114, th• coupling bas a pair of 

ac:rew bor• 106 for mounting th• valve 7 or other m91Dber. 

Each of the block coupling• 31, 33 i• further formed 

15 with balt holes 107 tor inserting therethrou;h bolts 110 

fc~ ta•tening the coupling to a ba•• plate 108. Th9 

bolt holes 107 are to:med respectively at a poait~on 

surrounded by the openings 114 and the front •crew bar•• 

106, and at a po•ition surrounded by the openin;s 114 

20 and the r•a~ screw cores 106. The aubchannal forming 

coupling 32 has an upper surface tormad with an exposed 

aubchannel opening ll'· Formed in tha coupling 32 at 

the front and rear sides of this opening 114 are a pair 

of screw bores 106 for attachin; the valve 7 to the 
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coupling. Tha coupling 32 is further formed w~th a 

single Dolt hole 107 for 1nsert1n; tnere-chrough a belt 

110 tor fastening the coupling 32 to the base plate 109. 

!he belt hcle 107 is positioned between the opening 114 

S and the front scrsw hole 106. The front screw holes 106 

of the couplings 31 to 33, the front ~olt holes 107 

thereof, tha channel openings 114 thereof, the rear bolt 

holaa 107 of the couplings 3l, 33, or the rear screw 

holes 106 of the three couplings are aligned in the 

10 !aft-right dir•ction. In each pair of these adjacent 

couplinga, th• •craw holes 106 are a~anged at tha 

r••pective corners of a rectangl•. A •mall clearance i• 

formed between aach pair o~ adjacent couplings ao that 

tha couplings 31 to 33 are movable leftward or rightward 

15 during installation. 

Po•itianing c•viti•• 115 are ta:mad in th• bottom 

surfaces of coupling• 31~ 32~ 33 near the bolt hoiee 

107. The base plata 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 reapect1ve cavit1ee 115 1n the bottoms of the 

couplings 31 to 33, the couplings 3l to 33 are fastened 

to the base plate 109 having screw holes 109 with the 
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bolts 110, and tha on-otf valve 7 is thereafter 

installed to ccnnect the couplings 31 to 33 together. 

With reference to FIG. S, each of the bolt holes 107 

in the couplings 31 to 33 comprises a large pcr~ion 107a 

S having a g~eater diametar than the head llOa of the bolt 

110, and a small portion l07b extending from the portion 

l07a, with a stepped portion l07c positioned 

therebatween, and intermediate between the bolt head 

110& and the bolt shank llOb in diameter. Fitted in the 

10 small portion l07b of the bolt hole 107 is a hollow 

cylin.dricel spacer 111 having an upper end po•itioned 

within the large portion 107a and a lower end bea~ing on 

the b••• plate 108. The spacer 111 ha• an in•id• 

diameter greater than the diameter of the bolt shank 

lS llOb and an outside diameter smaller than the bolt head 

llOa. Th• bolt head 110a bears on th• upper and of the 

spacer lll with th• shank llOb fitted in the spacer 111. 

Th• •pacer 111 determines the amount ot tightening of 

the bolt 110, such that when tha bolt 110 as inserted 

20 through the hole 107 1·s sc:rewed into the screw hol.e 109 

in the base plate 108, the spacer 11 acts against the 

head 110a and the base plate 108, preventing further 

tightening of tha belt 110. Fitted around tha upper end 

of the spacer lll is an annular rubber washer 112 having 
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an outside diametar approximately equal to the diameter 

of the head llOa of the ~olt 110. The washer 112 is 

held between the bolt head llOa and the stepped portion 

l07c of the bolt hole 107. The rubber washer 112 has 

5 such a vertical length that a compressive force acts on 

th• washer 112 when the bolt 110 is completely tightened 

up as aean in FIG. 5. Ccnsequantly, tha couplings 31 to 

33 are biased toward the base plate 108 by the rubber 

washers 112. Th• rubber wa•hers 112 are elastic and can 

10 therefore b• furth•r daformad by compression, permitting 

the coupling• 31 to 33 to be moved away frcm the ba•• 

plate 108. Accordingly, th• bolts llO can be readily 

tighten.ad up even when the upper surf aces of the 

couplings 31 to 33 •~e not flush because the cauplings 

15 31 to 33 move toward the on-off valve 1 when the valve 1 

is attachlld to the couplings 31 to 33 with the bolts 

110. As a result, all the portions to be sealed elf can 

be aubjacted to a proper pr•saure and thereby sealed 

off. Further with the positioning projection• 116 on 

20 the base plate 108 fitted in the positioning cavities 

ll5 formed in the bottoms of the couplings 31 to 33, the 

valve mounts 28, 29 can be positioned in place reliably 

~•lative ta the base plate 108. This eliminates the 

mi•ragister of tha bolt hclaa in the valve main bodies 
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l2, l4, 16, 18, 20 with the corresponding screw bores 

106 of the valve mounts 28, 29 or the misregister of the 

channels of th• valve bcdiea 12, 14. l5, 18, 20 with the 

corr•spondin; channels of the mounts 28, 29 when the 

5 valve bodies 12, 14, 16, 18, 20 ara installed one after 

anQther on tha mounts 28, 29, facilitating the 

installation ot the valve main bodies 12, 14, 16, 18, 20 

and assuring th• abutting portion• ot the channels of 

fluid-tightness with ease. 
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What is claimed is: 

l. A shutoff-opening device comprising a plurality 

of valves each having an inlet and an outlet in a lower 

surface thereof, and a valve mount having the valves 

~ ramoval:lly installed thereon from above as arranged in a 

direction, the device being characterized in that the 

valve mount comprises an inflow channel forming member 

having a chann•l in communication with the inlet of tha 

valve disposed at one end thereof, at least one 

10 communication channel forming member having a channel 

for causing th9 inl•t of one of the valves to 

coaununicata with the outlet of the valve adjacent 

thereto, and an outflow channel forming member having a 

chann•l in ccmmunication with th• outlet of the valve 

15 diapo••d at th• other end o! th• mount. 

2. A shutoff-opening device according to claim 1 

which i• characterized in that at l•a•t one of the 

valves has an inlet-outlet port positioned between the 

inlet end the outl•t of the valve and serving as an 

20 inlet or outlat for other fluid, the valve mcunt further 

comprising at laaat one aubdlannal f ormin; member having 

a channel communicatin; with the inlet-outlet portion. 

3. A shutoff-opening device according to claim 2 

which is Characterize4 in that a main body of the valve 

I lllllll llllll lllll lllll II llll 
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having the inlet•outlat per~ is formed with an inflow 

channel extending from the inlat thereof to a valve 

chamber, a subchannel extending from the inlet•outlet 

port to the valve chamber, and an outflow channel 

5 extending from the outlet thereof to the valve chamber, 

tha subchannel being clcsahla and cpenable by a valve 

element, the intlow channel being always in 

communication with the outflow channel. 

4. A shutoff-opening davica according to claim 2 

10 wherein the inflow channel forming member, the 

communication channel forming member, the outflow 

channel !arming member and the •ubchannel f ormino member 

are each formed in a low•r surface thereof with at lea•t 

one positioning projection or po•ition~n; cavity, and 

15 the valve mount is fixed to a 1upport member formed with 

a poa1t1on1ng cavity or a po•1t1oning projaction 

corresponding to the poa~tioning projection or th• 

po1itioning cavity. 
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