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TITLE OF THE INVENTICN

SHUTOFF-QPENING DEVICE

BACKGROUND OF THE INVENTION

The present invention.relates to shutoff-opening
davices, for example, for use in £lu;d controcl 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-
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
controller. In such arrangements, it is practice 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
(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
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ralation with.tha inlet and cutlet. The valves are
ramcovably installed on the mount member from above so as
to be individﬁally inspectable or replaceable after the
shutoff-opening device is mountad on a panel.

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 inlat and outlet in
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 ocutlet of at least one valve. Tho
conventional shutoff-opening devices have the problem of
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
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
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shutoff-opening device which is highly amenable to
changes or modifications of the specifications, such as
an increase or decrease in the number cf valves or
alteration of the valve installation position, and in
which the joints of the components of the davice arxe
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
valve mount having the valves 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
disposed at one end therecf, at least cne 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
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
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shutoff-opening davice may be inatalled as positioned in
FIG. 1 on a horizontal surface, or may altarnatively be
installed as turned upside down on a horizontal surface
or installed on a vertical surface.

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
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.

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
comprises a plurality of membars.

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
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subchannel forming member having a channel cammunicating
with the inlet-cutlet portion. Even in the case where
the plurality of valves include a two-port valve having
one.inlet and one port, and a three-port valve
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
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

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
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
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introduced inte tha suhchannellwhich is openad by the
valve element, and the subchannel is thersafter closed
by the valve element. The procesas gas will then remain
in the outflaow channel. When a purge gas is thereafter
introduced into the davice at one end of 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.

The inflow channel forming member, the communication
channel forming member, the cutflow channel forming
membar and the subchannel forming member may each be
formed in a lower surface thereof with at least one
positioning projection or positioning cavity, with the
valve mount fixed to & 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
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
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of the mount. This facilitates the installation of the
valvas, further assuring the abutting.ch;nnel portions
of fluid-tightness with ease.
BRIEF DESCRIPTION OF THE DRAWINGS

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;

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
couplings as fixed to a base plate.

DESCRIPTION OF THE PREFERRED EMBODiMENT

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
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
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arrangéd ragpectively at the left and at the right of a
massflow controller 3 as illustrated fo provide a fluid
control apparatus 4, for example, for use in
semiconductor manufacturing equipment.

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
described later and is assambled 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
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
described later and is assembled by fixzing 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
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(15, 17, 19, 21) mounted on- the valve main body from

above for suitably closing or opening channels therein.

The 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
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
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
central 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
extension 50 in the form of a rectangular parallelepiped
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
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channel 77b each of which is opened downward. The first
on-éff valve 6§ is a two-port valva. The valve main body
12 has an inlet 62 positiocned approximately.at the
center of its bottom surface and an ocutlet §3 positioned
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
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 vslve.
The valve main body 14 is formed in its bottom surface
with an inlet 68 at the left, an ocutlet 69 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
chamber 74, a subchannel 73 extending from the port 70
to the valve chamber 74, and an outflow Channel 72
axtending from the outlat §% 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,
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the actuator 13 causes the valve alement 75 to open or
close the subchannel 73. Cn the other hand, the inflow
channel 71 leading to the inlet 68 is always held in
communication with the outflow channel 72 extending to
the outlaet 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.

- The lower surfaces of the valve main bodies 22, 23,
24, 12, 14 at the left of the massflow controller 3 acze
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
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
the form of a rectangular parallelapiped 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
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valve main body iz of the first on-off valve 6§ by a
first inflow channal formiﬁg coupling 30 for introducing
a fluid into the left shutoff-qpenin§ device 1. The
coupling 30 comprises two blocks 42, 44 each in the form
of a rectangular 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.

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
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-outlet port 70 of main body 14 of the
second on-off valve 7 is provided with the coupling 32,
i.e., first subchannel forming coupling, which

Goﬁprisss 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
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cf the coupling 32.

The lower surface of right portion ¢f the second on-
off valve main body 14 and the icwer surface ¢f left
extension 49 of the massflow controller 3 ars opposed to
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.

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
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
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
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opposed to the coupling 34, i.sa., a rectangular
parallelepipedal second inflow channél forming block
coupling, having a V-shaped channel 34a through which a
fluid discharged from the controller 3 is introduced
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 35,
i.e., sacond lubchannél forming coupling, which
comprises a rectangular block 51 and an L-shaped channel
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
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.

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
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to a procass gas feed lina.

The outlet §£ the fourth on-0ff valve maiq body 18
is caused to communicate with the inlet of main body 20
of the fifth on-off valve 10 by the coupling 38, i.e.,
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, 358 which are joined to each

othér.

' The lower surface of right portion of the £ifth on-
off valve main body 20 and the lower surface of left
main bedy 25 of the second check valve 1l are opposed to
the coupling 39, i.e., rectangular parallslapipedal
seccnd outflow channel forming block coupling 39, which
has a V-shapsd channel 3%9a 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-
opeaning 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
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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 the gas from theséi
channels through the coupling 3S.

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.

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-of# valve
9 opened 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
introduced 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
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g and the third suhchannél forming coupling 37 into the
process chamber. A purge gas is thersafter introduced
through the first check valve 5, with the first on-off
valve § opened, the second on-of£ valve 7 closed, the
third on-ofsf valﬁe 8 closed, the fourth on-off valve 9
closed and the fifth on-off valve.lﬂ cpenred, whereupon
the purge gas flows into the controller 3 via the first
inflow channel forming coupling 30, the mgin body 12 of
the £irst on-§££ valve 6, the first communication
channel forming block.coupling 31, the main body 14 of
the second cn-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
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
valve 11 and is discharged from the 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, 3;: 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 repl#ced by each cocther. The
flow of procaeass gas will
then be raplaced by the purge gas mors rapidly.

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
at the right is obtained by adding a thres-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
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
amsnah;- to modifications in specificaticns.

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
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second mounts 28, 29 can be sealed off although
compfising a pluralify of components.

The couplings 30, 38 may each be in the form of a
rectangular parallelepipedal block ccupling having a V-
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
V-shapad channals 33a, 34a, 36a, so that the apparatus &
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
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 variable. 1Two shutoff-opening
devices each conprising 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 in parallel-to provide a £luid
control apparatus for use in semiconductor manufacturing
aquipment.

The left shutoff-cpening device 1 are assembled by
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the pfocedure to be described below with referance to
FIGS. 4 and 5.

FIG. 4 shows a portiocn of the laft device 1 which
portion comprises the £irst communication channel
forming block coupling 31, the first outflow channel
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
opposite ends of tha V-shaped channel 3la 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
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
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

15

20

21

‘coupling. The coupling 32 is further formed with a

single bolt hole 107 fof inserting therethrough a belt
110 for fastening the coupling 32 to the base plate 108.
The belt hole 107 is pesitiocned between the cpening 114
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
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
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

118.

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
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bolts 110, and the on-off valve 7 is thereaftar
inatalled to connect the couplings 31 to 33 together.

With reference to FIG. 5, esach of the bolt holes 107
in the coqplings 31 to 33 comprises a large portion 107a
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
small portion 107t 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
110b and an cutside diametar smaller than the bolt head
ll0a. The bolt head 110a bears on tha 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
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
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an cutside diametar approximataly equal to the diameter
of the head 110a of the bols 110. The washer 112 is
held between the bolt head 110a and tha stepped portion
107¢c of the bolt hole 107. The rubber washer 112 has
such a vertical length that a compressive force acts on
the washer 112’wh§n 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 washars 112 are elastic and can
the?eforo be further deformed by compreasion, 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
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
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
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12, 14, 16, 18, 20 with the corresponding screw boras

106 of the valve mounts 28, 29 or the misregister of the
channels of the valve bodies 12, 14, 16, 18, 20 with the
corrasponding channels of the mounts 28, 25 when the
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.
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What is claimed isz:

1. A shutoff-opening device comprising a piurality
of valves each having an inlet and an outlet in a lower
surface thereof, and a valve mount having the valves
ramovavly 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
communication channel forming member having a channal
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
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

inlet or outlat for other fluid, the valve mount further

comprising at least 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

* c L M S *
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having the inlet-cutlet port is formed with an inflow
channel extending from the inlet thersof to a valvs
chamber, a subchannel extending from the inlat-cutlet
pPort to the valve chamber, and an cutflow channel

extending £from the eutiet therecf 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

wherein the inflow channel forming member, the

- communication channel forming member, 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
the valve mount is fixed to a support membar formed with
a positioning cavity or a positioning projaction
corrasponding to the positioning projection or the
positioning cavity.
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