1 TI TLE OF THE | NVENTI ON FLU D
CONTROL: APPARATUS BACKGROUND OF THE | NVENTI ON Rt
The present invention relates to fluid control 5 apparat us forﬁéﬁ% %Q -6
sem tonduct or manuf acturing equi p- ment . Wth refer 3
FIG 8, the fluid control appara- tus included in sem condu éon i
manuf act uri ng equi pnent conpri ses main conponents, i.e., E‘Grallty
of (e.g., 10 three shown) nassflow controllers 3 and one or a pIur%Pﬂ

ity of on-off valves 111, 112 disposed at Xt he inlet side and outlet” -
si de of each nasstOM/controIIer 3. The apparatus further additionally
includes filters 113, checEITREVEE THE, INVENTION The line (first
line) 115 including the nassfl ow controller 3 at the left side has one

filter 113 at the inl et siriy1f coNTROINAPPRARATUE and one on-of f val ve
111 at the outlet side thereof. The |line has one Ynlet and " one
outlet, The line (second line) 116 including the 20 second massfl ow
controller 3 fromthe |left has two on- of f valves 112 and one check

val ve 114 which are in the filter 113 at the
B3 er@gjﬁm‘t{]c} %%Cg Eﬂ*r?Bﬁ

inlet side of the contr ree on- ves 111 at the out| et
The present invention relates to fluid control

5 apparatus for use in semiconductor manufacturing equip-
ment,

With reference to FIG. 8, the fluid control appara-
tus included in semiconductor manufacturing equipment
comprises main components, i.e., a plurality of (e.g.,

10 three shown) massflow controllers 3 and one or a plural-
ity of on-0ff wvalves 111, 112 disposed at the inlet sida
and outlet side of each massflow controller 3. The
apparatus further additionally includes filters 113,
check valves 114, etc.

15 The line (first line) 115 including the massflow
controller 3 at the left side has one filter 113 at the
inlet side of the controller 3 and one on-off valve 111
at the outlet side thereof. The line has one inlet and
one outlet, The line (second line) 116 including the

20 second massflow controller 3 from the left has two on-
off valves 112 and one check valve 114 which are in the
form of a block and one filter 113 at the inlet side of

the controller 3, three on-off valves 111 at the outlet



2 side thereof, and a bypass channel 118 provi ded between  the

i nlet and outlet sides of the controller 3 and not ext endi ng t hrough
the controller 3. The line (third line) 117 including the nassfl ow
controller 3 at the 5 right has two on-off valves 112 and one check

val ve 114 which are in the formof a block and one filter 113 at

the inlet side of the controller 3, and two on-off val ves 111 at the
outl et side thereof. The |ines 115, 116, 117 are connected to one
another at the inlet side 10 of the threg controllers 3, while the outl et
of the first line 115 is connected to one outlet of the second

line 116. sidd\Sthdrdlst,” Al a bybasslERanhalused pobvLded9sdwdan

the massflow controller 3 to the on-off valves 111, 112 15 and connecting
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such apparatus are limted generally tg the five kian showgain FIG 9
in vi ew of 1308 nbinb @ ingo g mpegfdew controllegyd 2% 58 ence to
FIG 9. aline 131 at the left end I s adapted to pass one kind of

fluid throudgh &ight das two on-0ff valves 112 and one check valve 114
which are in the form of a biéck and cne filter 113 at
the inlet side of the controller 3, and two on-off
valves 111 at the outlet side thereof. The lines 115,
116, 117 are connected to one another at the inlet side

10 of the three controllers 3, while the outlet of the
first line 115 i1s comnected to one outlet of the second
line 116.

As illustrated, tubes 119 are used for connecting
the massflow controller 3 to the on-off valves 111, 112

15 and connecting the on-off wvalves 111 to each other.
Tubes 119 are connected to each other by L-shaped pipe
joint 120 or T-shaped pipe joint 121.

The fluid control apparatus shown in FIG. 8 is only
one example. While fluid control apparatus comprise

20 wvarious lines, the lines constituting such apparatus are
limited generally to the five kinds shown in FIG. ¢ in
view of the number and flow of fluids.

With referance to FIG. 9. a line 131 at the left end

is adapted to pass one kind of fluid through a £fluid



3 controller 3 such as massflow controller. A line 132, t he
second fromthe left, passes two kinds of fluids through a fluid
controller 3. The third fromthe |eft is aline 133 for passing two
kinds of fluids through a 5 fluid controller 3, with an evacuating
channel 133a connected to the outlet side of the controller 3. The
fourth fromthe left is a line 134 adapted to pass two ki nds of fluids
through a fluid controller 3 and i ncludi ng a bypass channel 134a

provi ded between the 10 inlet and the outBet of the controller 3 and not
extendi ng through the controller. Shown at the right end is aline 135
adapt ed to passCORSTRLASS df suchi as massfldw maptmolillexi.d Godiing 1182,3 and

i ncl udi ng an evacuati ng channel 135a connected to the outlet side of
the 15 control ithe 8eaoddafpgpashechafinel pddids mwey kiedsheifveanids the
inlet and the outlet of the controller 3 and not ext endi ng t hrough the

controller 3.  through b! £18idc8ohtL611dR13 ]| Wb ARl pPAHal Yaehor use
i n sem conduct or manufacturing equi pmrent be reduced in 20 the space to be

el occtn, Sdatiuhe’ Mg Eby Bedling oRANES 07000 ORRR o |,
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connected to the outlet side of the controller 3. The
fourth from the left is a line 134 adapted to pass two
kinds of fluids through a £luid controller 3 and
including a bypass channel 134a provided between the
10 inlet and the cutlet of the controller 3 and not
extending through the controller. Shown at the right
end is a line 135 adapted to pass two kinds of fluids
through a £luid controller 3 and including an evacuating
channel 135a connected to the outlet side of the
15 controller 3 and a bypass channel 135b provided between
the inlet and the ocutlet of the controller 3 and not
extending through the controller 3.
It is required that fluid control apparatus for use
in semiconductor manufacturing equipment be reduced in
20 the space to be thereby occupied and in the volume of
channels. For this reason, it is proposed to use joint
members for connecting massflow controllers to on-off

valves and for connecting on-off valves to one another

without using tubes {(integration).



wi t hout using tubes (integration).

4 - The integration can be achi eved by providing as bl ocks
on-of f valves constituting the five kinds of lines shown in FIG 9 and
connecting such valves in the form of bl ocks to one another w thout
usi ng any tube. 5 An increase in the nunber of different kinds of parts,
especially an increase in the nunber of kinds of on-off val ves whi ch
are main conponents, is a great problem encountered in providing

i ntegrated and conpacted |ines. 4 SUMVARY OF THE

| NVENTI ON 10 An object of the present invention is to provide a

fluid control apparmsm/aé?fafﬁoﬂ B0HE Ybribed by SEERAGLRY Mgt hout

using an increased nunmber of different ki nds of on-off val ves which

are the main CORDEERE!$n0bes valyel AU ALing the rivdRiRESER! |

I nvention provides a fluid contro apparatus which'is characterized in

that the appara i P al ity of fluid controllers, . and a

plurality of onigg?sdgbﬁ@ggﬁarfﬁgg% Jf:ie%ﬁ‘e,ﬁ%?}llygatsuﬁh va&.ve§n§gt thege and

an outl et side ?f eac g{ the fluid 20 controllers, each of the on-off

devi ces conpri sFA§®oR ocks | TR fe A9 WhEhOUty MRS, anKt hubge

adj acent val ves connected to each other w thout using tubing, each of
An increase in the number of different kinds of parts,

especially an increase in the number of kinds of on-off

valves which are main components, is a great problem

encountered in providing integrated and compacted lines.
SUMMARY OF THE INVENTION

10 An object of the present invention is to provide a
fluid control apparstus which is integrated and
compacted without using an increased number of different
kinds of.on-off valves which are the main components of
the apparatus.

15 The present invention provides a fluid control
apparatus which is characterized in that the apparatus
comprises a plurality of fluid controllers, and a
plurality of on-off devices arranged respectively at an
inlet side and an outlet side of each of the fluid

20 controllers, each of the on-off devices comprising one
valve or a plurality of valves, with the adjacent valves
connacted to each other without ﬁsing tubing, each of
the on-off devices being one of five kinds including a

2-type on-off device having a two-port valve, a 2-3-type



the on-of f devices being one of five kinds including a 2-typé on- of f

devi ce having a two-port valve, a 2-3-type on-of f device
having a two-port valve and a three-port val ve, a 2-3-3-type on-off
devi ce having a two-port val ve and two three-port valves, a 3-3-type
on- of f device having two three-port valves, and a 3-3-3-type 5
on-of f device having three three-port valves, nmain bodi es of two-port
val ves of all types of on-off devices bei ng identical in configuration
and each having an inlet and an outleg in a bottomface thereof, main

bodi es of three-port valves of all types of on-off 10 devices being

i dentical in coph-e@fageeicéniaednd 4 twWtthort valve? abal GOWhraeephber eof
with an inlet, an outlet always in communication with the inlet, and

an inIet-outletvaﬁg?éfgbgpgg%e of%ié%gifkf%gﬁﬁﬂapgrt@gdﬁégger

on- - :
(bottom as used n 1 respec eTupper "a "fower si des

Convent ence;  nERHPE BBORKS PP pFaRR T ke A BPe So5888noun i n

FIGS. 3 and 4 on_a,horjzontal, surface, or turned ypsi de_down when
installed on a HSV?E%n#ﬁYanOtﬁﬁw?ﬁﬁﬁ?7ﬁ°qﬁu¥?l§FFac fo353vartyea
sur f ace. According to the invention, all the on-off devices

5 on-off device having three three-port valves, main

bodies of two-port valves of all types of on-off devices
being identical in configuratioﬁ and each having an
inlet and an ocutlet in a bottom face thereof, main
bodies of three-port valves of all types of on-off
10 devices being identical in configuration and each formed
in a bottom face thereof with an inle%, an outlet always
in communication with the inlet, and an inlet-outlet
subopening.
The terms upper and lower (bottom) as used herein
1S refer respectively to the upper and laower sideé of FIGS.
3 and 4. However, these terms ars used for the sake of
convenience; the fluid controcl apparatus may be mountad
as shown in FIGS. 3 and 4 on a horizontal surface, or
turned upside down whean installed on a horizontal
20 surface or when attached to a vertical surface.
According to the invention, all the on-off devices
are divided inﬁo five kinds, while the valve main bodies
constituting such devices can be of only two kinds in

configuration. Each valve main body has a normally open



are divided into five kinds, while the val ve nmain bodies constituting

such dewices can be of only two kinds in configuration. Each val ve
mai n body has a normal |y open 6
or cl'osed actuator attached thereto. The valves are of four kinds
when the different types of actuators are consi der ed. The
foregoi ng construction provides various fluid 5 control apparatus which
i nclude five kinds of on-off devi ces wherein the valve main bodies are
of two kinds in configuration, as will pbe described below wth
reference to FIG 2. In the case ere two kinds of fluids are to

b 10 d | L I s e -Qf f devi 92,
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15 3 and then reaches the next line (e.g. a process chanber) via
three-port val v&oR#Ldemdd.second fl ui d (e.g., purge gas) flows through
two-port valve 101 and three-port valve 102 into the controller 3, from

whi ch t he gas f|Téws fovegedngt konstvechion prdwddes XramidusavEluidd port
valve 101 into the next line (e.g., a vent line).
5 control apparatus which include five kinds of on-off

devices whersin the valve main bodies are of two kinds
in configuration, as will be described below with
refarence to FIG. 2.
In the case where two kinds of fluids are to be
10 passed through a fluid controller 3, 2-2-type on-off
devices 92, 92 are arranged respectively at the inlet
side and outlet side of the controller 3. The first of
the fluids (e.g., main gas) flows into the controller 3
via three-port valve 102, passes through thes controller
15 3 and then reaches the next line (e.g. &8 process
chamber) via three-port valve 102. The second fluid
(e.g., purge gas) flows through two-port valve 101 and
three-port valve 102 into the controller 3, from which
the gas flows through the thee-port valve 102 and two-
20 port valve 101 into the next line (e.g., a vent line).
In the case where two kinds of flulds ars to be passed
through a fluid controller 3, with an evacuating line 98a
provided at the outlet side of the controller 3, a 2-3-

type on-off device 92 is disposed at the inlet side of the



In the case where two kinds of fluids are to be passed through a fluid

control ker 3, with an evacuating |line 98a provided at the outlet side
of the controller 3, a 2-3- type on-off device 92 is disposed at the
inlet side of the ‘ 7

controller 3, and a 2-3-3-type on-off device 93 at the outl et side of
the controller 3. The first of the fluids (e.g., main gas) flows into
the controller 3 via three- port valve 102, passes through the
controller 3 and then 5 reaches the nextgline (e.g. the process chanber)
via one of the three-port valves. The second fluid (e.g. purge

gas) flows into okl e hio - I tap\LRke\EE
t hree-port val vgéﬁggsggggsgs Pﬂ?o&glﬁg?htg\‘%gﬁgrtgl %lf\f d%%ce (?t erg%?ter

reaches the nexpLi B 18 (I diPCbREREY1d0s evfa'gﬁ R8s, The

evacuati ng channe als connec t he
2-3-3-type on- evi ¢ | nds of

fluids are to béepQSSe%agn ga?%gg ughe i??%lEh%oﬁ??sﬁgifa%hfwf%%mgh% Ass

channel 99a 15 b aSS|n% ihe controlgﬁg 3 and_ provi ded_between the inlet
and outl et therB8Ft ¥akv ghe gantzoller 3 andskRent

each of the inlet and outlet of the controller 3. The first of the
fluids (e.qg. 5 nﬁ?ﬂCQQS)t¥$oﬂeﬂﬁr#&?e-(e-gbh§heoﬁrﬁsﬁﬁ§rcBamberbn%iéfﬂnme

t hree- port valves 102 of
of the three-port valves. The second £fluid (e.g. purge

gas) flows into the controller through two-port valve 101

and three-port valve 102, passes through the contrgller 3

and thaereafter reaches the next line via the two three-

10 port valveé 102, 102. The evacuating channel 98a is

connectad to the two-port valve 101 of the 2-3-3-type on-
off device 93.

In the case where two kinds of fluids are to he passed

thraugh a fluid controller 3, with a bypasa channel 99%a

15 bypassing the controller 3 and provided between the inlet

and outlet thereof, a 3-3-type on~off device 94, 94 is

disposed at each of the inlet and outlet of the controller

3. The first of the fiuids (e.g., main gas) flows into

the controller 3 via one of the three-port valves 102 of

20 +the inlet-gide 3-3-type on-off device 94, passes through

the controller 3, and then reaches the next line (e.g.,

process chamber) via one of the. three-port valves 102 of

the outlet-side 3-3-type on-off device 94. The second

fluid (e.g. purge gas) flows into the £fluid controller 3



20 the inlet-side 3-3-type on-off device 94, passes through t he
controller 3, and then reaches the next line (e.g., process chanber)
via one of the.three-port valves 102 of the outlet-side 3-3-type
on-of f device 94. The second fluid (e.g. purge gas) flows into the
fluid controller 3 8 Vi a
two three-port valves 102, 102, passes through the controller 3, then
reaches the next line (e.g., vent line) by way of the two three-port
val ves 102, 102. The ot her t hree- port qa]ves 102, 102 of the devices
94 at the inlet 5 and outlet sides are in erconnected by the bypass

channel 993, iViRd RRre8=PbftV ere Lwo
kinds of fluids are to be Eassg6 95}{??”0” IPFw gtaggn ﬁf?ﬁg& 1it’ﬂeth an
evacuati ng chan a IOV tIe ide of th
controller 3 18t?$ntrcf:ll%1ﬁ9 Eﬁ%gsxgeéc anne &A&ﬂ él%d bet‘ﬁ%’é?li‘ﬁ@)l nl et
and outl et side of the ntr to b ass t he [of0) roIIer 3 a
3-3-type on-off 4 3W?p3§€53a9°¥€ valyes; e 149

controller 3, and a 3 of f device 95 at the outlet S|de

thereof. The firgires- P°E9= éfeﬁl M’&s 3(%2 PRI theodevicgasF4iavihe dindathe

controller 3 via one of the three-port valves 102 of the device 94,
passes throudh t3nd eailed] sddes, arxadintaxrcaonnected byethexbypass dhamme(le. g. ,

process chanber) by way of one of the three-
99a having an on-off valve.

In the case where two kinds of fluids are to be passed
through a fluid controllsr 3, with an evacuating channel
1002 is provided at the outlet side of the controller 3

10 and with a bypass channel 100b provided between the inlet
and outlet sides of the controller 3 to bypass the
controller 3, a 3-3-type on-off device 94 is disposed at
the inlet side of the controller 3, and a 3-3-3-type on-
off device 95 at the outlet side thereof. The first of

15 the fluids (e.g., process gas) flows into the controller
3 via one of tﬁe three-port valves 102 of the device 94,
passes through the controller 3, and then reaches the next
line (e.g., process chamber) by way of one of the three-
port valves 102 of the 3-3-3-type on-off device 395. The

20 second fluid (e.g., purge gas) flows into the controller
3 via the two three-part valves 102, 102, passes through
the controller 3 and then reaches the next line (e.g.,
vent line) via two three-port valves 102, 102. The other

three-port valve 102 of the 3-3-type on-off device 94 is



port valves 102 of the 3-3-3-type on-off device 95. The 20 second fluid
(e.g., purge gas) flows into the controller 3 via the two three-port
val ves 102, 102, passes through the controller 3 and then reaches the
next ‘line (e.g., vent line) via two three-port valves 102, 102. The
ot her three-port valve 102 of the 3-3-type on-off device 94 is

9 connected to the remaining three-port valve 102 of the 3-

3-3-type on-of f device 95 by the bypass channel 100b. The evacuati ng
channel 100a is further connected to this galve 102. 5 Thus,
various fluid control apparatus are provided by the five kinds of

on-of f devices aénhecgédwﬁcbCﬁhé@éﬁiaihing;h?éééﬁ:@fttm% Ng2 @ff ¥AkLvVe-Nai.n
bodi es 101, 102 BRI EF SCRI PTI ON OF THE DRAW NGS

acoording to tna P noLRD) oy ore HeARROS B s nrpHb Sl s TORRR D
ki nds of | dg
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five kinds of BSS of FIG 2; FIG 4 is a front view show ng an
exanpl e of I|ne constltutlng a fluid control apparatus of the
I nventi on; FIG 5 is an exploded perspective view partly in

5 Thus, various fluld control apparatus are provided by

the five kinds of on-off devices 91 to 95 which consist
only of two kinds of valve main bedies 101, 10Z.
BRIEF DESCRIPTION OF THE DRAWINGS .
FIG. 1 is a plan view showing an embodiment of £luid
10 control apparatus according to the invention;
FIG. 2 is a flow chart showing five kinds of lines
constituting fluid control apparatus of the invention:
FIG, 3 is a diagram showing all kinds of on-off
devices .for use in five kinds of lines of FIG. 2;
15 FIG, 4 is a front view showing an example of line
constituting a fluid contrel apparatus of the invention;
FIG. 5 is an exploded perspective view partly in
section and showing the same;
FIG. 6 is an enlarged perspective view partly in
20 section and showing the fluid control apparatus:
FIG. 7 is a perspective view showing a modification
of joint member for use in £luid control apparatus of
the invention:

FIG. 8 is a plan view showing a conventional fluid



section and show ng the sane; FIG 6 is an enlarged perspective
view partly in 20 section and show ng the fluid control apparatus;

FIG 7 is a perspective view show ng a nodification of joint menber
for use in fluid control apparatus of the invention; FIG 8
is a plan view showi ng a conventional fluid

10 control apparatus corresponding to the apparatus shown in FIG
1, and FIG 9 is a flow chart shomﬁng five kinds of lines
constituting fluid control apparatus. 1 DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS Enbodlnents %f the invention will be

ol Lowing descr SorRt PRERFAFE SFerfesdiatid Lo Nhe apoarnrur PobMRctivel

to the left and r|%§? sides 10 of the draw ngs. FIG 1 shows a
fluid control aﬂﬁb s ~énfB y|ng t he i nvention and having the sane
function as the conventional apparatus shown in FIG 8. The |line

i ncl udi ng a massf | oWBenPr 68| 8r f10W(CRaRE |shqwing f4ye kipds efeliBESto as a
"first line 85," the line including the second massflow controller 3
fromthe left agoastisussng £luid control apparatus.

5 DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the invention will be described below
with reference to the drawings.

In the following description, the terms "left" and
"right" refer respectively to the left and right sides

10 of ths drawings.

FIG. 1 shows a fluid control apparatus embodying the
invention and having the same function as the
conventional apparatus showh in FIG. 8. The line
including a massflow controller 3 at the left will be

15 referred to as a "first line 85," the line including the
second massflow controller 3 from the left as a "second
line 86," and the line including a massflow controller 3
at the right as a "third line 87." The first line 85
has a filter 83 at the inlet side of the controller 3

20 and an on-off valve 81 at the outlet side thereof. The
sacond line B6 has_two kinds of on-off valves 81, 82,
which are three in number, a check valve 84 and a filter
B3 at the inlet side of the controller 3, two kinds of

on~-off valves 81, 82, which are three in numbaer, at the



line 86," and the line including a massflow controller 3
as a "third line 87." The first |ine 85 has a filter 83 at the inlet

side of the controller 3 20 and an on-off valve 81 at the outlet side
t hereof. The
which are three in nunber, a check valve 84 and a filter 83 at the
inlet side of the controller 3, two kinds of on-of f val ves 81, 82,

which are three in nunber, at the

second |ine 86 has two ki nds of on-off valves 81, 82,

outl et side thereof,

at the right

and a bypass channel 88 provided betm$§n the inlet and outl et sides of
h

the controller

3 and not extending t

ugh the controller 3. The third

filter 83 at tnemey Sheeo hiepal” 488 & nvifaed ey, #8 pxSuffed ont

on-off valves 8
t he massf |
and the outlet of the first

one anot her,

82 at

B Seeiolet BHe o

outlets of the &HmPt extepdipggihrough the gqgntrqliesn Bui d Thenthard

apparatus shown in FIG 1,

the on-off
each ot her,

Lizme 873 hasy kot Aefferent antaffs &lved? 84,82comnebask to

not by tubing but by a joint nmenber (at the

S

10

15

20

valve 84 and a filter 83 at the inlet side of the
controller 3, and two differant on-off walves 81, 82 at
the outlet side thersof. At the inlet side of the
massflow controllers 3, the lines 85, 86, 87 ars
connected to one ancther, and the outlet of the first
line 85 is connected to one of outlets of the second
line 86.

With the fluid control apparatus shown in FIG. 1,
the massflow controller 3 is connected to the on-off
valve 82, and the on-off valves 81, 82 are connected to
each other, not by tubing but by a joint member (at the
rear side of the plane of the drawing). This achieves
reductions of 61% in longitudinal dimension, 42% in
horizontal dimension and 26% in area, as compared with
the control apparatus of FIG. 8, hence grsat integration
and compactness.

Moreover, the main bodies of the on-cff wvalves 81,
82 have only two different configurations, énd an
increase in the number of parts is diminished to attain

standardization.

the massflow controller 3 is connected to

ou Iepﬁgéde thereof. At the inlet side of
t g¥ldes; ofgthg gontroldggndcied to

10 line 85 is connected to one of

15



rear side of the plane of the drawing). This achieves reductions of 61%

I n | ongi-tudi nal dinension, 42%in hori zontal di nmension and 26%in area,
as conpared with the control apparatus of FIG 8, hence great
integration 20 and conpact ness. Mor eover, the main bodies of the
on-of f val ves 81, 82 have only two different configurations, and an

I ncrease in the nunber of parts is dimnished to attain

st andar di zat i on. 12 The
standardi zation is achieved by the foll owjrg four arrangenents Ato C
as will be described belowin detail. A Afluid controller 3
and on-of f devices 94 .95 dy. gt €g ) | de and
outl et side of éﬂ%ﬁéﬁ%ﬁ]§€§§%§$1§%b&%39§§%?23§|P?lFﬁgsgéfiéﬁiﬁa B. Al

the on-of f deviges_91. .92 93 94 95 ise_a tw-part, valyve 101
having a mai n BB BTEEAGSRe Y & FR,G pe.wiih e dnScE 8 BRIRT i 104 i ¢
its bottom 10 face,_a three-port valve 102 having a main body 102a

formed in its b&®E¥htface with an inlet 107 and an _ outl et 106 al ways
i n communi cation, and further with an i nl et-outl et subopening 105, and

required joint menblrsA £luigEongrolier 332andionsgffdeviges I, /R joint
members 5 93, 94, 95 arranged at the inlet side and outlet side of
the controller 3 constitute all lines.

B. All the on-off devices 91, 92, 93, 94, 95
comprise a two-port valve 101 having a main body 10la
formed with an inlet 103 and an outlet 104 in its bottom

10 £face, a three-port valve 102 having a main body 102a
formed in its bottom face with an inlet 107 and an
outlet 106 always in communication, and further with an
inlet-outlet subopening 105, and required joint members
30, 31, 32, 33, 34, 35, 36, 37, 38. The joint members

15 30 to 38 can be of various types as will be described
below insofar as the member has a channel 108 for
holding the adjacent inlet and outlet of adjacent valves
101, 102 in communication.

C. The on-off devices 91 to 95 are a 2-type on-off

20 device 91 comprising a two-port valve 101, a 2-3-type
on-off device 92 comprising a two-port valve 10l and a
three-port valve 102, a 2-3-3-type on-off device 93

comprising a two-port valve 101 and two three-port

valves 101, 102, a 3-3-type on-off device 94 comprising



15 30 to 38 can be of various types as will be described bel ow i nsof ar

as the menber has a channel 108 for hol ding the adjacent inlet and

outl et of adjacent val ves 101, 102 in conmuni cation. C. The
on-off devices 91 to 95 are a 2-type on-off 20 device 91 conprising a
two-port valve 101, a 2-3-type on-of f device 92 conprising a two-port
val ve 101 and a three-port valve 102, a 2-3-3-type on-off device 93
conprising a two-port valve 101 and two three-port val ves 101, 102, a
3-3-type on-of f device 94 conprising 13

13 two three-port valves 102, 102, and a 3-3-3-type on-off devi ce

95 conprising tkygethbegcpspt vy tde@s1dd2.10802.and a 31823-type on-GEF 2
shows the five Kinds of ITnes shown in FIG 9 5 and as rewiitten so as to
reveal the feat e | ' ' refer o] G shown
L The lory o2 egigl ggac?[f‘%rei%%yéecr}%ﬂ%&%ﬂég&apfa g ﬁgﬁﬁﬁ%uéﬁﬁa 162, 5
controller 3. T?bg | ine conprises the controller 3, and a 2-type
on-of f device 9 I sposed at each of the inlet 10 side and outlet side of

the controller 3. The segond line fromthe left is |ine 97 for
passi ng tow ki nds o?fs' 2 éh?ﬁ%k?qqniiﬁﬁ1¥%qqsupé géﬁ??oFﬁ@V“B*“Tﬂ?%’l?ne
conprises the controller 3, and a 2-3-type on-off device

and as rewritten so as to reveal the feature of the

invention. With reference to FIG. 2, shown at the left
end is a line 96 for passing a fluid through a fluid
controller 3. This line comprises the controcller 3, and |
a 2-type on-off device 91 disposed at each of the inlet

10 side and outlet side of the controller 3. The second
line from the left is a line 97 for passing tow kinds of
fluids through a fluid controller 3. This line
comprises the controller 3, and a 2-3-type on-0ff device
92 disposed at each of the inlet aﬁd outlet sides of the

15 controller 3. The third from the left is a line 98
adapted to pass two kinds of fluids through a f£fluid
controller 3 and having an evacuating channel 98a
connected to the outlet side of the controller 3. This
line §8 conprise the controller 3, a 2-3-type on-off

20 device 92 provided at the inlet side of the controller 3
and a 2-3-type on-off device 93 provided at the cutlet
side of the controller 3. The fourth from the left is a
line 99 adapted to pass two kinds of fluids through a

£luid controller 3 and including a bypass channel 99a



92 di sposed at each of the inlet and outlet sides of the 15 controller 3.

The third fromthe left is a line 98 adapted to pass two kinds of
fluids through a fluid controller 3 and having an evacuati ng channel
98a - connected to the outlet side of the controller 3. This l'ine
98 conprise the controller 3, a 2-3-type on-off 20 device 92 provided at
the inlet side of the controller 3 and a 2-3-type on-off device 93
provi ded at the outlet side of the controller 3. The fourth fromthe
left is a line 99 adapted to pass t ki nds of fluids through a

fluid controller 3 and including a bypass annel 99a

14 rovi ded be n the inlet sj e and outl et side of th
controllgr 3 an8% ﬂgg&estEﬁHV%EPtéh?) qﬁ%h@?élP@F 9t side Qﬁet¢$ne 99

conprises the controller 3, a 3- pe on- of f device 94 disposed at
the inlet side 6PRFRELlER §oﬁ?¢cﬂ9¥ﬁe¥¥%ﬁﬁ}qgZﬁhiﬂﬁgbetbﬁ-SPﬂtH@¥l%% dq

di sposed at the outlet side of the controller 3. Shown at the right
end is a |line 10becadiipectdtcomprisasvrthe wntaolileri ds a 3-3tthypagbna fluid
controller 3 and including evacuating channel 100a connected to the
outlet side of e déGicend4 odisposadiat aheyimietcisddecbf1€hé provi ded

bet ween the inlet and outlet sides of the controller 3 and not

extendi ng thgougnthe1tent 3 cdddra -3 pel dR-58¢ device 94 disposed at
the outlet side ¢f the controller 3. Shawn at the right
end is a line 100 adapted to pass two kinds of fluids
through a fluid controller 3 and including evacuating
channel 100a connected to the cutlat side of the
10 controller 3 and a bypass channel 100b provided between
the inlet and outlet sides of the controller 3 and not
extending through the controller 3. The line 100
comprises the controller 3, a 3-3-type on-cff device 94
disposed at the inlet side of the controller 3 and a 3~
15 3-3-type on-off device 95 dispcsed at the outlet side of
the controller 3,
Next with reference to FIG. 3, the five kinds of on-
off devices 91 to 95 will be described. 1In FIGS., 2 3,
the blank triangles stand for ports 103, 105 which are
20 opened and closed by an actuator, and the blank
triangles with a single line added thereto stand for
ports 104, 106, 107 which are normally open. Further
with'respect to the on-cff devices 92 to 95 comprising a

plurality of wvalves 101, 102, the valves 101, 102 are



conprises the controller 3, a 3-3-type on-off device 94
the inlet side of the controller 3 and a 3- 15 3-3-type on-off device 95

di sposed at the outlet side of the controller 3. ' Next with
reference to FIG 3, the five kinds of on- of f devices 91 to 95 will

descri bed. In FIGS. 2 3,

which are 20 opened and cl osed by an actuator, and the bl ank

triangles with a single |line added thereto stand for

di sposed at

ports 104, 106,

be

the blank triangles stand for ports 103 105

107 which are normally open. Further wWith respect to the on-off
devices 92 to 95 conprising a pluralit$ of valves 101 102, the val ves
101, 102 are connect ed
in series as ar CONgEFEdnpFesigs ag gryanged 31%]%&4@%0#@ the 106,
107 are held in communication by an internal channel 108 of a joint
menber . agjEcends @ogivse 104, FLES, 310Z hayw helditin ieprmunicatdon 5 i s
the 2-type on-off device 91. The second fromthe left is the 2-3-type
on-of f devi ce 9ky Hre imterdalr channel L08 ¢£fa joirdtenambdx’-type on-off
device 93, the fourth fromthe left is the 3-3-type on-off device 94,
and shown at t i geifeeBficestdPIS: 33 3-shdun Ol oftf thevileet &A495.
The operation of each of the on-off devices 91 to 95
§ 4is the 2-type on-off device %1. The second from the
left is the 2-3-type on-off dsvice 92. The third from
the left is the 2-3-3-type on-off device 93, the fourth
from the left is the 3-3-type on-off device 94, and
shown at the right end is the 3-3-3-type on-off device
10 95.
The operation of each of the on-off devices 91 to 95
will now be described with reference to FIG. 3. O0f the
two ports 103, 104 of the two-port valve 101 shown in
FIG. 3, ‘the port to opened and closed directly by the
15 actuator will be referred to as & "first port 103," and
the other port as a “second port 104." Of the three
ports 105, 106, 107 of the thres~port valve 102, the
portion to be opened and closed directly by the actuator
will be referred to as a "first port 105," and of the
20 two other ports 106, 107, the one at the left in the

drawing will be referred to as a "sacond port," and the
one at the right as a "third port 107."
With the 2-type on-off device 91, a fluid (1)

flowing in thrdugh the first port 103 of the two-port



wi Il now be described with reference to FIG 3. O the two ports 103,
104 of the two-port valve 101 shown in FIG 3, the port to opened and
closed directly by the 15 actuator will be referred to as a "first port
103, " -and the other port as a "second port 104." O the three

ports 105, 106, 107 of the three-port valve 102, the portion to be
opened and closed directly by the actuator Wil be referred to as a
"first port 105," and of the 20 two other ports 106, 107, the one at the
left in the drawing will be referred to as a "second port,"” and the
one at the right as a "third port 107." 16 Wth the 2-type on-off
device 91, a fluid (1) flowwng in through the first port 103 of the

t wo- por t valve 101 f£Mss/ oultd EromOWheOdbcbh@pbbe f@&o%é??réxelm
n- o

when t he actuator is open. Wth the 2-3-type o evi ce
92, when the acteat@f Ofs fderi.he three-port valve 102 is open with the
5 actuator for the two-port valve 101 closed a fluid (1) flowng in

e a oo b e - 8520 s B8 G A, 1, O
e R Sk ek SRR G B e LB L 10
5 actuator for the two-port valve 101 closed, a fluid (1)
flowing in through the first port 105 of the three-port
valve 102 flows out from the second port 106 of the
three-port valve 102, On the other hand when the
actuator for the three-port valve 102 is closed with the
10 actuator for the two-port valve 101 held open, a fluid
(2) flowing in through the first port 103 of the two~
port valve 101 reaches the third port 107 of the three-
port valve 102 via the second port 104 of the valve 101
and the jeoint member channel 108 and flows out from the
15 second port 106 which is always in communication with
the third port 107.
With the 2-3-3-type on-off device 93, when the
actuator for the three-port valve 102 at the left is
open with the actuators for the other three-port valve
20 102 and the two-port valve 10l closed, a £luid (1)
flowing in through the second port 106 of the three-port
valve 102 at left flows ocut from the first port 105 of

the three-port valve 102. On the other hand, when the

actuator for the left three-port valve 102 is closed



(2) flowng in through the first port 103 of the two- port valve 101
reaches the third port 107 of the three- port valve 102 via the second
port 104 of the valve 101 and the joint nenber channel 108 and fl ows
out fromthe 15 second port 106 which is always in comunication with

the third port 107. Wth the 2-3-3-type on-off device 93, when the
actuator for the three-port valve 102 at the left is open with the
actuators for the other three-port valve 20 102 and the two-port valve
101 closed, a fluid (1) flowng in thr% gh the second port 106 of the
t hree- port valve 102 at left flows outt’romthe first port 105 of

the three-port valy gg t he of her hand, whep the actuator for the
left three-port % @ Actuatqr for the other three-port valve 102

17 with the tlH%[l%uator for the other three-port valve 102 hel d open
and with the act ORYR 3t With Fhe agtugdor forighei twerpertl, valve uid
(2) flowng in through the second port 106 of the |eft three port

val ve 102 reachek0} cipggd,r @ [ﬁi-rutidl(ﬁz)oflpwénbef-n threeghothe vedeand 02
which is al ways in comunication with this second port 106 and

flows out from tpertil@4 qgbrthel Qefef thireeopbet vhlee-102 regchés vihee 102
via the joint nenber channel 108 and the second port 106 of the other
three-port vavetH{l¥d port 107 of the left three-port valve 102 which is
always in communication with this second port 106 and
flows out from the first port 105 of the other three-
port valve 102 via the joint member channel 108 and the
second poxt 106 of the other three-port wvalve 102.
10 Further when the actuators for the two three-port valves
102, 102 are both closed with the actuator for the two-
port valve 101 held open and when suction is applied to
the first port 103 of the two-port valve 101, the
suction withdraws the fluid (1) and/or (2) present iﬁ
15 the channel extending from the second port 106 of the
left three-port valve 102 through the third port 107 of
the same, the joint member channel 108, the second port
106 of the other three-port valve 102, the third port
107 of the same valve and the second port 104 of the
20 two-port valve 101 to the first port 103 of the two-port
valve 101.
With the 3-3-type on-off device 94, when the

actuator for the left three-port valve 102 is open with

the actuator for the other three-port valve 102 closed,



10 Further when the actuators for the two three-port valves 102, 102
are both closed with the actuator for the two- port valve 101 held
open and when suction is applied to the first port 103 of the two-port
val ve 101, the suction withdraws the fluid (1) and/or (2) present in
15 the channel extending fromthe second port 106 of the | ef t
three-port valve 102 through the third port 107 of the sane, the joint
menber channel 108, the second port 106 of the other three-port valve
102, the third port 107 of the sane valve and the second port 104 of
the 20 two-port valve 101 to the first po#q 103 of the two-port val ve

101. Wth._,the ?-g-tige on-of f device 94, when the act uat or
for the left thRe&lbdf (341 $204bDT ;| &n Jprpugh rrhe firgkepartudf8r of okhene

ot her three-port valve 102 cl osed, a fluid (1) flowing in
t hrough the firdefothregspertivielve 103 dflowshoud Foem Thevsecordfpows out
fromthe second port 106 of the sane valve. Wen the outlet side of

t he third pO6t of0Ehef sthe walre2. t IWhesy pie ocudliles &@dei ofhthe 5 open,
the fluid (1) can be allowed to flow out fromthe third port 107 of the
ot her three-porthiadvect@210y sfiythe otHez thridei-porronal¥87102 iLhehérdt

t hree-port valve 102 and the second port 106 of the other three- port
val ve S open, the fluid (1) can be allowed to flow out from the
third port 107 of the other three-port valve 102 by way
of the third port 107 of the left three-port valve 102
and the second port 106 of the other three~ port valve
102. On the other hand, when the actuator for the léft
10 three-port valve 102 is closed with the actuator for the
other three-port valve 102 is held open, a fluid (2)
flowing in through the first port 105 of the other
three-port valve 102 flows out from the sacond port ;06
of the same valve via the joint member chsnnel 108, and
15 the third port 107 and second port 106 of the left
three-port valve 102. When the outlet side of the third
port 107 of the cother three-port valve 102 is held open,
the fluid (2) can be allowed to flow out fhrough this
third port 107.
20 With the 3-3-3-type on-off device 95, when the
actuator for the three-port valve 102 at the left end
is open with the actuators for the other two three-port

valves 102 closed, a £fluid (1) flowing in through the

gecond port 106 of the left three-port valve 102 flows



102. On the other hand, when the actuator for the left 10 three-port valve
102 is closed with the actuator for the other three-port valve 102 is
hel d open, a fluid (2) flowing in through the first port 105 of the

ot her - three-port valve 102 flows out fromthe second port 106 of
the sane valve via the joint nenber channel 108, and 15 the third port 107
and second port 106 of the left three-port valve 102. Wen the outl et
side of the third port 107 of the other three-port valve 102 is held
open, the fluid (2) can be allowed to flow out through this third
port 107. 20 Wth the 3-3-3-type on-ot® device 95, when the

actuator for the three-port valve 102 at the left end Is open with the
actuators for tgatotfirem the £hrss-port 105 of athe s wdlwesd, On fthei d (1)
flowing in through the second port 106 of the left three-port valve
102 fl ows other hand, when the actuator for the tiree-porauiraflliyem the
first port 105 of the sane valve. On the ot her hand, when the actuator

for the three-pwo2 wi the leftl@Rdalstéboded twitll tie WcraRdon ot hae
actuator for the m ddl e three-port valve 102 held open and with the

S (31 b AR RaeaBeb B R0 B nd il Y s 0 °
three-port v veckdadhedeleSthlCehPid bort valve 102 at the right end

closed, a fluid (2) flowing in through the second port
106 of the left three-port valve 102 reaches the third
port 107 of the left three-port wvalve 102, further flows
through the joint member channel 108 and the second port

10 106 of the middle three-port valve 102 and flows out
from the first port 105 of this three-port valve 102.
Further when the actuators for the left and middle
three-port valves 102, 102 are closed with the actuator
for the right three-port valve 102 held open, and when

15 suction is then applied to the first port 105 of the
right three-port valve 102, the section acts to withdraw
the fluid (1) and/or (2) present in the channel
extending from the second port 106 of the left three-
port valve 102, through the third port 107 of the same

20 wvalve, the second and third ports 106, 107 of the middle
three-port valve and the second port 106 of the right
three-port valve 102 to the first port 105 of the right
three-port valve 102. Still another fluid (3) can be

caused to flow in through the third port 107 of the



port 107 of the left three-port valve 102, further flows t hrough t he
j oi nt menber channel 108 and the second port 10 106 of the m ddle

t hree-port valve 102 and fl ows out fromthe first port 105 of this

t hree-port val ve 102. Further when the actuators for the left and

m ddl e t hree-port valves 102, 102 are closed with the actuator

for the right three-port valve 102 held open, and when 15 suction is then
applied to the first port 105 of the right three-port valve 102, the
section acts to wthdraw the fluid (1) and/or (2) present in the
channel extending fromthe second port2906 of the left three- port

val ve 102, through the third port 107 of the sane 20 valve, the second and

third ports 106,rigt dfhxeeeporddivalve 10Zhape-{orflowlot Brda hesecond
port 106 of the right three-port valve 102 to the first port 105 of

the right e portt 1Q5ves1a2théti bhe apPt41ed tHrddlgoPt GRANLRE
caused to flow in through the third port 107 of the

20 ri ght thrgee-port valve 102 and to flow out fromthe first port
105 of either one of the three-port valve 102. In the case of

e or) e SOV HRPARRIOHE e e Soderdd Sl WD tp o,
the second g prg, 1, the first line 85 comprises a filter 83, fluid
controller 3 and 2-type on-off device 91; the second
line 96 comprises a filter 83, check valve 84, 2-3-3-
type on-off device 93, fluid controller 3 and 3-3-3-type
on~-off device 95; and the third line 87 comprises a
10 filter 83, check valve 84, 2-3-type on-off device 92,
f£luid controller 3 and 2~3-type on-off deavice 92.

Next, described with reference to FIGS. 4 to 6 is
the line 98 shown in the center of FIG. 2 as applied
specifically to a fluid control apparatus, especially

15 the construction of joint members for interconnecting
valves. In these drawings, an on-off device 1 at the
inlet side (left side) of the massflow controller is the
2-3-type on-off device indicated at 92 in FIGS. 2 and 3,
and an on-off device 2 at the outlet side (right side)

20 of the controller is the 2-3-3-type on-off device
indicated at 93 in FIGS. 2 and 3.

The on-off device 1 at the inlet side comprises a
first on-off valve 6 at left, a second on-off valve 7 at

right and .a first valve mount 28 having the twec valves



line 96 conprises a filter 83, check valve 84, 2-3-3- type on-off
device 93, fluid controller 3 and 3-3-3-type on-of f device 95; and the
third line 87 conprises a 10 filter 83, check valve 84, 2-3-type on-off
devi ce 92, fluid controller 3 and 2-3-type on-off device 92.

Next, described with reference to FIGS. 4 to 6 is the line 98 shown in
the center of FIG 2 as applied specifically to a fluid control
apparatus, especially 15 the construction of joint nenbers for

I nt erconnecti ng valves. In these drawi ngs, an on-off device 1 at the
inlet side (left side) of the massflow congtoller is the 2-3-type
on-of f device indicated at 92 in FIGS. 2 and 3, and an on-off device 2
at the outlet sigle mogltesithereohQ ofhashfirshtomidf veludds 2s3-a3-twope
on-of f device i ndicated at 93 in FIGS. 2 and 3. The on-of f

device 1 at the %'ud&tétvzﬁiﬂ.e ivdipaiteds ag 101 ihi FE6S 02 ofrfid \&l verra at left, a
second on-of f valve 7 at right and a first val ve nount 28 having the

two val ves : d
. ond an-off valve 7 is a three-port valve indidatfEaindte
t hereon. The flriﬁc(NSC)f valve 6 is a two- %ort val ve indicated at 101

o eed ™! YRy FigRe AR Ikl sdue gt bl Vel ve

5 comprises a plurality of joint members 30 to 33 as will
be described later. Disposed at the left of the on-off
device 1 is a first check valvs 5.

The on-off device 2 at the outlet side comprises a

third on-cff valve 8 disposed at left, a fourth on-off

10 wvalve S disposed at an intermediate position, a fifth
on-off valve 10 disposed at right and a second valvs
mount 29 having these valve 8, 9, 10 mounted thereon.
The third and fourth on-off valves 8, 9 are three-port
valves indicated at 102 in FIGS. 2 and 3. The fifth on-

15 off valve 10 is a two-port valve indicated at 101 in
these drawings. The second valve mount 29 comprises s
plurality of joint ﬁembers 34 ta 39 as will be dascribed
later. Disposed at the right of the on-off device 2 is
a second check valve 1l.

20 The on-off valves 6, 7, 8, 9, 10 comprise respective
main bodies 12, 14, 16, 18, 20 and respective actuators
13, 15, 17, 19, 21 mounted thereon f£rom above for
suitably opening and closing a channel through each

valve main body. The main bodies 12 to 20 of the on-off



5 conprises a plurality of joint nmenbers 30 to 33 as w || be descri bed

| ater. Di-sposed at the left of the on-off device 1 is a first check

val ve 5. The on-of f device 2 at the outlet side conprises a

third on-of f valve 8 disposed at left, a fourth on-off 10 valve 9 di sposed
at an internediate position, a fifth on-of f valve 10 di sposed at right
and a second val ve nmount 29 having these valve 8, 9, 10 nounted

t her eon. The third and fourth on-off valves 8, 9 are three-port -

valves indicated at 102 in FIGS. 2 and 3. The fifth on- 15 off valve 10 is
a two-port valve indicated at 101 in 2%ese drawi ngs. The second val ve
nmount 29 conprises a plurality of joint nenbers 34 to 39 as wll be
descri bed vatleas B tp0s0dase phevidedtavfitidir dowell ettdwi aetR i S

a second check valve 11. 20 The on-off valves 6, 7, 8, 9, 10 conprise
respective flRinge30dRes 14a, 146a1618438, 2@3’5¥3¥ﬂéﬁﬂwﬁal /€ wRGEHABPRS

13, 15, 17, 19, 21 rounted thereon from above sui ably openi ng and
5'003} ng a ggagp edtin@udixCAfln seenVALYR m&a bo%chﬂb‘?. Thie) a8 1210

610 10 are proyieq ol Gk oL eughef e W hount 44 2995 3%, Liggisa

18a, 20a, respe whi'Cch~are en s€en from above.
Each of the fg ar&%.ven in from above.

Each of the check valves 5, 1l cémprises a left main
body 22 (25) having an inlet in its bottom fsce, a
middle main body 23 (26) screwed to the main body 22
(25) and a right main body 24 (27) having an outlet in

10 its bottom face and fastened with screws to the middle
main body 23 fza).

The massflow controller 3 is formed on the laft side
of its lower end with a rectangular parallelepipedal
leftward extension 49 having an inlét in its bottom

15 <face, and on the right side of its lower end with a
rectangular parallelepipedal rightward extension 30
having an outlet in its bottom face.

As shown on an enlarged scale in FIG. 6§, the main
body 12 of the first on-off valve § is formed in its

20 bottom face with an inlet 62 positioned approximately
centrally therecf, and an outlet 63 positioned at right.
The valve main body 12 is internally formed with an
inflow channel 64 extending from the inlet 62 to a valve

chamber 66, and an outflow channel 65 extending from the



12a to 20a is attached to the nount 28 or 29 with screws 5 driven in from
above. - Each of the check valves 5, 11 conprises a left main

body 22 (25) having an inlet -in its bottomface, a m ddl e mai n body 23
(26) screwed to the nmain body 22 (25) and a right main body 24 (27)
having an outlet in 10 its bottomface and fastened wth screws to the

m ddl e mai n body 23 (26). . The massflow controller 3 is forned
on the left side of its lower end with a rectangul ar parall el epi pedal

| eftward extension 49 having an inlet in its bottom 15 face, and on the
right side of its lower end with a rec@éngular par al | el epi pedal

ri ghtward extension. 50 havi ng an outlet in its bottomface. As
shown on an enl a?‘@‘&%%a%@ etq (Fhg Ghayber,S6ynj Ahe acteaton dldhisamesy itast
on-off valve 6 is forned in its 20 bottomface with an inlet 62 positioned
approxi mately  OPex¥R ralvalve&legientabd dn shel éerBoposidiapreragnt. right .

The valve main body 12 is internally formed with an I nfl ow channel 64
ext endi ng from theen dperdRd,o the/@ctaator 18hapers 66,chosksineimit f | ow
channel 65 extending fromthe 23

outlet 63 to theisfbawpeshditnellltel adithatcbe Y31¢8r¥Esméit 67. operate a valve
el ement 67 in the formof a di aphragm
5 The main body 14 of the second on-off valve 7 is
formed in its bottom face with an inlet 68 at left, an
outlet 69 at right and an inlet-outlet subopening 70
positioned approximately in the center to serve as an
inlet or cutlet for other fluid., The valve main body 14
10 is internally formed with an inflow channel 71 extending
from the inlet 68 to a valve chamber 74, a subchannel 73
extending from the_subopening 70 to the chamber 74 and
an outflow channel 72 extending from the outlet 69 to
the chamber 74. The actuator 15 serves to operate a
15 valve element 75 in the form of a diaphragm. When
operated, the actuateor 15 opens or closes the subchannel
73 with the valve element 75. On the other hand, the
inflow channel 71 extending to the inlet 68 is always in
communication with the outflow channel 72 extending to
20 the outlet 69 through the valve chamber 74.
The bottom faces of the valve main bodiés 22, 23,
24; 12, 14 at the left of the massflow controller 3 and

the bottom face of the leftward extension 49 of the

controller 3 are all flush with one ancther. The



When operated, the actuator 13 opens or closes the I nfl ow channel 64
with the val ve el enent 67. 5 The main body 14 of the second on-off
valve 7 is formed inits bottomface with an inlet 68 at left, an
outlet 69 at right and an inlet-outlet subopening 70 posi ti oned
approximately in the center to serve as an inlet or outlet for other
fluid. The valve nmain body 14 10 is internally fornmed with an inflow
channel 71 extending fromthe inlet 68 to a valve chanber 74, a
subchannel 73 extending fromthe subopening 70 to the chanber 74 and
an outflow channel 72 extending fromthe ggtlet 69 to t he chanber 74.
The actuator 15 serves to operate a 15 valve elenent 75 in the formof a

di aphragm Whenrightwai® 'ditthsione SaCh¥atAk &EnePENBeP 3 CARS Cehd NRalve

subchannel 73 with the valve el ement 75. On the other hand, the
i nfl ow channel o/ £X{SNANA 6,0 1ighe 20Nl 85, 6 | sSoal May, 515 ot:égmuni cation
with the outflow channel 72 éxtending to” thg out 65rt%roug t he

53, e Chagher | acep posinicHi ?E‘*@S@EF?E&*’%%%‘%’?‘ 55 and . the

bottom face of the J.eft. i,on 49 th con 3.are al
flush with one anot% % Bt 14%+ Rain B ody 22 of tHe Hrst check 24

ri ghtward extension 50 of the controller 3 and the val ve
§ wvalve 3 is provided thh a jcint 41 held by a

rectangular parallelepipedal joint holding member 44.
The joint is in communication with a purge gas
introduction channel.
The cutlet of right main body 24 of the first check
10 valve 5 and the inlet of main body 12 of the first on-
off valve 6 are provided respectively with joints 43, 45
held by respective joint holding members 42, 44 which
are rectangular parallelepidedal. The joints 43, 45 are
connactad to each other Ey short tﬁbular projections 4S.
15 These joint holding members 42, 44, joints 43, 45 and
projections 46 provide a first inflow channel member 30
having a channel for introducing a fluid into the inlet-
side on-off device 1.
Opposed to both the bottom face ¢of rightward portion
20 of main body 12 of the first on-off valve 6 and the
bottom face of leftward portion of main body 14 of the
second on-off valve 7 is a rectangular parallelepipedal
communication channel member 31 having a V-shaped

channel 3la for causing the outlet of the valve 6 to



mai n bodi es 16, 18, 20, 25, 26, 27 have their bottom

faces positioned

all flush with one another. The inlet of left main body 22 of the

first check 5 valve 5 is provided with a joint 41 held
rect angul ar parall el epi pedal joint hol ding menber 40.
communi cation with a purge gas I ntroducti on channel

by a
The joint is in
. The

outlet of right main body 24 of the first check 10 valve 5 and the inlet
of main body 12 of the first on- of f valve 6 are provided respectively
with joints 43, 45 hel d by respective joint holding nenbers 42, 44

whi ch are rectangul ar parallel epi deda®8 The joints 43, 45 are

connected to each other by short tubul ar projections 46.

15 These j oi nt

hol di ng nenber scammupicate| with 14he Anletd of ther vpdwei Bns 46 provide a

first inflow channel nenber 30 havi ng a channel for

introducing a fluid

into the inlet- The dinbetodtlisy isubchening of mafhpbséy 14 dPttnd he
bottom face of rightward portion 20 of nmain body 12 of the first on-off

valve 6 and t hesecond bon+off fvakve(7 liaf psvdded WieR af joBhP podyeild of the

second on-off valve 7 is a rectangul ar parall el epi pedal

conmuni cati on

channel nenber § haykagedglt &bl leleflbaRat j3lac! RELEEHS Mnide outl et

of the valve 6 to

5 47. The joint 48 communicates with a procass gas

introduction channel. The joint holding member 47 and

the joint 48 provide a first subchannel member 32 having

a2 channel communicating with the subopening of the

second on-off valve 7.

10 Disposed bensath both the rightward portion of main

body 14 of the valve 7 and the laftward extension 49 of

the massflow controller 3 is a rectangular

parallelepipedal first outflow channel member 33 having

a Veshaped channel 33a for sending a fluid

15 outlet of the valve 7 to the controller 3.

from the

The first inflow channel member 30, first

communication channel member 31, first subchannel member

32 and first outflow channel member 33 which are

positioned at the left side of the controller 3 form the

20 first valve mount 28 of the inlet-side on-off devica 1.

According, the on-off device 1 has a purge
through which a purge gas admitted through

valve 5 is discharged via the first inflow

gas channel
the check

channel

member 30, the main body 12 of the first on-off valve 6,



comuni cate with the inlet of the valve 7. The inlet-outlet
subopeni ng of main body 14 of the second on-of f valve 7 is provided
with a joint 48 held by a rectangul ar parall el epi pedal joint holding
menber 5 47. The joint 48 communi cates with a process gas

I ntroduction channel. The joint holding nenber 47 and the joint 48
provide a first subchannel nenber 32 having a channel comruni cati ng

wi th the subopening of the second on-off valve 7. 10 Di sposed
beneath both the rightward portion of nmain body 14 of the valve 7 and
the | eftward extension 49 of t he massf@8w controller 3 is a

rect angul ar arallele edal flrst outhOM/channeI menber 33 havi ng

a V-shaped channEhe383irst, @ihﬂﬁ nfiepber18louthetmaintbrdyal ve
7 to the controller 3. The flrst i nfl ow channel nenber 30, first
comuni cati on chifinef tiehsecyid dn-ofif yalyeafinendnsheefirst o@2fhowl first
out fl ow channel nenber 33 which are positioned at the left side of the

controller 3 forechamsel 2flemliér 33 ,vairide apudtesd8 ghst BRahnéPt thideglon- of f
device 1. According, the on-off device 1 has a purge gas channe

through which a gnigR &asrockds igub talahﬂ%&adt '?Qoﬁxhéﬁlé bott¥f! ¥Sc® of the
di scharged via the flrst I nfl ow channel 30, the main body 12 of
the first on-gffsypd¥esPochannel member 32 is d;scharged via the member
32, the main body 14 of the second on-off valve 7 and
the first ocutflow channel member 33.
Disposed beneath both the rightward extension 50 of
the massflow controller 3 and the leftward portion of
10 main body 16 of the third on-off valve 8 is a
rectangular parallelepipedal second inflow channel
member 34 having a V-shaped channel 34a for introducing
the fluid discharged from the controller 3 into the
outlet-side on-off device 2.
15 The inlet-ocutlet subopening of main body 16 of the
third on-off valve 8 is provided with a joint 52 held by
a rectangular parallelepipedal joint holding member 51.
The joint 52 communicates with an evacuating channel.
The member S1 and joint 52 provide a second subchannel
20 member 35 having a channel communicating with the
subcopening of the third aon-off valve 8.
Provided beneath both the rightward portion of main

body 16 of the third on-off valve 8 and the leftward

portion of main body 18 of the fourth on-off valve 9 is



26 the first communi cati on channel nenber 31, the mai n body 14 of
the second on-off valve 7 and the first outfl ow channel nenber 33, and
a process gas channel through whi ch a process gas admtted fromthe
bottom face of the 5 first subchannel menber 32 is discharged via the
menber 32, the main body 14 of the second on-off valve 7 and t he
first outflow channel nenber 33. Di sposed beneath both the

ri ghtward extension 50 of the massflow controller 3 and the leftward
portion of 10 main body 16 of the third op-off valve 8 is a

rectangul ar parall el epi pedal second i nfl owé&hannel menber 34 having a
V- shaped channel 34a for Entroduc&gg %Qe fluid discharged fromthe
control l er 3 infoTef&angulag preplieleripedst SRRANG: commupgdcationne

inl et-outl et subopening of main body 16 of the third on-off valve 8 is
provi ded with aShérpelsperbpy B¢ having atrshapadichsansl d6epifpedal j oi nt

hol di ng nenber 51. The joint 52 comrunicates with an evacuati ng
channel . Teausdnigethéloatliefoofit the walwe d to sommuttidaltehadnil 20
menber 35 having a channel communicating with the subopeni ng of the

third on-of f vakwe Snlet of th&rozidgdgpeneath both the rightward portion
of main body 16 of the third on-off valve 8 and the leftward
portion of main bodynhd8ifletbout et t Sukiseiing ¥ haln Sody 18 of the
| fourth on-off valve 9 is provided with a joint 54 held
by a rectangular parallelepipedal joint holding member
83. The jaint 52 communicates with a process gas feed
channel. The member 53 and joint 54 provide a third
10 subchannel member 37 having a channel communicating with
the subopening of the fourth on-off valve 9.
The outlet of main body 18 of the fourth on-off
valva 9 and the inlet of main body 20 of the fifth on-
off valve 10 afe provided respectively with joints 56,
15 58 held by respective joint holding members 55, 57 which
are rectangular parallelepidedal. The joints 56, 58 are
connected to each other by short tubular projections 59.
These joint holding members 55, 57, joints 56, 58 and
projections 59 provide a third communication channel
20 member 38 for causing the outlet of the fourth on-off
valve 9 to communicate with the inlet of the £ifth on-
-0ff valve 10.

Provided beneath both the rightward portion of main

body 20 of the fifth on-off wvalve 10 and the left main



27 a rectangul ar parall el epi pedal second conmuni cation channel
menber 36 having a V-shaped channel 36a for ~causing the outlet of the
valve 8 to conmmunicate with the inlet of the valve 9. 5 The

i-nl et-outl et subopening of main body 18 of the fourth on-off valve 9
I's provided with a joint 54 held by a rectangul ar parall el epi pedal

j oi nt hol di ng nenber 53. The joint 52 conmmunicates with a process gas
feed - channel . The nmenber 53 and joint 54 provide a third 10
subchannel nenber 37 having a channel comunicating with t he
subopeni ng of the fourth on-off valve 9. 28 The outlet of main body
18 of the fourtg valve 9 and the inlet of main body 20 of the
fifth on- Pdvaav"eo{oﬂa?eswm e yRdvE déi §suat ﬁep‘sangslss 15 58
hel d by respective joint holding nenbers 55, 57 which are rectangul ar
par al | el epi dedaparzhdelephipedsl sesond outfloochacned memberh3st havihg
short tubul ar projections 59. These joint hol di ng nenbers 55, 57,
joints 56, 58 amdV-shaped]ehanmal IPs pforvickusanghichd eamlesi odt tha channel
20 nenber 38 for causing the outlet of the fourth on-off valve 9 to

conmuni cate witgallhe 10! eb Sbmileiddtd hridih the 19&EtVéEV€héosecond
Provi ded beneath both the rightward portion of main body 20 of the
fifth on-of f gvalKgakOvanget P, 1 €ft main
The second inflow channel member 34, second
subchannel member 35, sacond communication channel
member 368, third subchannel member 37, thiid
communication channel member 38 and second outflow
10 channel member 39 which ars positioned at the right side
of the controller 3 provide the valve mount 29 of the
outlet-side on-off device 2. Accordingly, the on-off
device 2 has a purge gas channel through which the purge
- gas introduced via the controller 3 is discharge& by way
15 of the second inflow channel member 34, second
communication channel member 36, third communication
channel member 38 and second ocutflow channel member 39;
a process gas channel through which the process gas
admitted through the controller 3 is fed to a process
20 chamber via the second inflow channel member 34, second
communication channel-member 36 and third subchannel
member 37; and an evacuating channel for drawing off the

gas from these channels via the second subchannel member

35.



28 body 25 of the second check valve 11 is a rectangul ar
paral | el epi pedal second outfl ow channel nenber 39 having a V-shaped
channel 39a for causing the outlet.of the valve 10 to communi cate with
the inlet of the second 5 check val ve 11. The second infl ow
channel nenber 34, second subchannel nenber 35, second communi cation
channel - menber 36, third subchannel nenber 37, third

comuni cati on channel menber 38 and second outflow 10 channel nenber 39
whi ch are positioned at the right side of the controller 3 provide the
val ve nount 29 of the out | et-side on-o2% device 2. Accordingly, the

on- of f device 2 has a purge gas channel through which the purge gas
i ntroduced via the Thet outlet 8fi sightchatnycibdy 2M\of Fheofsedionds eheoH

i nfl ow channel nenber 34, second comuni cati on channel nenber 36, third

communi cation valseallelismprbeiddd withsscpoinoust Ieidhmnel nmenber 39;
a process gas channel through which the process gas adm tted through

the controller 3dotan@thlla® paPRI8Epiglaslajdont \RALddiRy TRbes igf.| ow

channel nenber 34, second conmuni cati on channel nenber 36 and third

e hese TRRE, 1" fpRhuAIatal phce e Elod S ANAGAN 1o
§ channel.

The left main body 22 of the first check valve 5 is
joined to the joint holding member 40 with a screw
driven into the left main body 22 from above. The right
main bedy 24 of the valve 5 is joined to tha joint

10 holding member 42 with a screw driven into the main body
24 from above. Accordingly, the first check wvalve 5 can
be removed upward by removing these screws.

A seal 76 as shown in FIG. 6 is provided between
each of the valve main bodies 22, 23, 24, 12, 14, 16,

15 18, 20, 2S5, 26, 27 and one of the members 41, 30, 31,
32, 33, 34, 35, 36, 37, 38, 39, 61 joined thereto in
butting contact.

With the fluid control apparatus 4 having the
foregolng construction, the process gas is admitted into

20 the first subchannel member 32 6f.tha inlet-side on-off
device 1, with the first on-off valve 6 closed, the
sacond on-off valve 7 held open, the third on-éff valve

8 closed, the fourth on-off valve 9 held open and the

fifth on-off valve 10 closed, whereupon the process gas



29 The outlet of right main body 27 of the second check val ve
11 is provided with a joint 61 held by a rect angul ar parall el epi pedal

j oi nt hol di ng nmenber 60. The joint 61 conmunicates with a purge gas

di scharge 5 channel. The left main body 22 of the first check
valve 5 is joined to the joint holding nmenber 40 with a screw

driven into the left main body 22 from above. The right mai n body 24
of the valve 5 is joined to the joint 10 holding member 42 with a screw
driven into the mai n body 24 from above. Accordingly, the first check
val ve 5 can be renoved upward by renmo¥ng these screws. A sea
76 as shown in FILG 6 is provided between each of the valve main bodies
22, 23, 24, 12, flgws|ghroughgheowainsbody 14 ofhrkhemecond wa-edfbers 41,
30, 31, 32, 33, 34, 35, 36, 37, 35, 39, 61 joined thereto in

butting contact valve 7 andi thet first uoatt£ow reharamlamemberd Badnee the
foregoing construction, the process gas is admtted into 20 the first

subchannel nenbems3Zlaiy chateolibr s dewindredd the gailade 1ks Wby bReef i rst
on-of f valve 6 closed, the second on-off valve 7 held open, the third

T oh oncbr val SEUBRARSL, SHACRAELLL il Nt e ihd ot (1
5 device 2 at the outlet side, thereafter flows through

the second inflow channel member 34, the main body 16 of
the third on-off valve 8, the second communication
channel member 36, the main body 18 of the fourth on-cff
valve 9 and the third subchannel member 37 and is sent

10 into the process chamber, When the purge gas is
therasafter admitted into the £first check walve 5, with
the first on-gff valve 6 held open, the second on-off
valve 7 closed, the third on-off valve 8 closed, the
fourth on-off valve 9 closed and the fifth on-off valve

15 10 held open, the purge gas flows through the first
inflow channel member 30, the main body 12 of the first
on-off valve 6, the first communication channel member
31, the main body 14 of the second on-off valve 7 and
the first outflow channel member 33, resaches the

20 massflow controller 3, further flows through the secand
inflow channel member 34, the main body 16 of the third
on-off valve 8, the second communication channel member
36, the main body 18 of the fourth on-off valve 9, the

third communication channel member 38, the main body 20



30 flows through the main body 14 of the second on-off val ve 7
and the first outflow channel nenber 33 into the massfl ow controller
3, wherein the gas has its flowrate regul ated. The gas is then
admtted into the on-off 5 device 2 at the outlet side, thereafter flows
t hr ough t he second inflow channel nenber 34, the main body 16 of

the third on-off valve 8, the second conmunication channel nenber 36,
the main body 18 of the fourth on-off valve 9 and the third subchannel
menber 37 and is sent 10 into the process chanber. Wen the purge gas is
thereafter adnmitted into the first check \@lve 5, with the first on-off
val ve 6 hel d open, the second on-off valve 7 closed, the third on-off
val ve 8 cl osed, ofhthe fifthrof-ofif ofdilual 1E FSedansedustidowhehbnhel on- of f
valve 15 10 held open, the purge gas flows through the first i nfl ow
channel menber 8émbeke3fnandbthy $&cmid tdheedk vallve 11,0andf isval ve 6, the
first conmuni cati on channel nenber 31, the main body 14 of the second

on-of f valve 7 digchargeéhe Atrshidutined W € pgigensakedrides’ eaehﬁstﬁhe
20 massflow controller 3, further flows through the second | ow

channel enber ide b #kBebOSYLAS Hloddfs Nd Genatnsfl oK' oK i ms the

second cormmuni cati on channel nmenber e maln e fourth

on-of {52! Vs ublg 14 o Ehd SRR N TR chie T

channel member 33, second inflow channel member 34 and
second communication channel member 36, with the result
that purge gas only flows through the apparatus in a
short period of time, With the present spparatus, the

10 purge gas channel and the process gas channel may be
reversed. When the process gas is passed in this case,
the purge gas will be guickly replaced by the process
gas.

With the on-off devicas 1, 2 at the inlet and outlet

15 sides, the first inflow channel member 30 and the third
communication channel member 38 are common members, the
firsf communication channel member 31, first ocutflow
channel member 33, second inflow channel member 34,
second communication channel member 36 and second

20 outflow channel member 39 are common members, and
subchannel members 32, 35, 37 are alsc common members.
In other words, the on~off device 2 at the outlet side
is available only by adding one three-port on-off valve

to the inlet-side on-off device 1 and adding to the



31 of the fifth on-off valve 10, second outfl ow channel - menber 39
and the second check valve 11, and is di scharged. At this time, the
purge gas drives out with its own pressure the process gas renaining
in the main 5 body 14 of the second on-off valve 7, first outfl ow

channel nmenber 33, second inflow channel nenber 34 and second

communi cati on channel nenber 36, with the result t hat purge gas only
fl ows through the apparatus in a short period of tinme. Wth the
present apparatus, the 10 purge gas channel and the process gas channel
may be reversed. Wien the process gas3@s passed in this case, t he
purge gas will be quickly replaced by the process gas Wth
the on-off devi EE-VE mougnt 38 therecEakhecaane memsexs dus thehimatst i nf | ow
channel nmenber 30 and the third conmuni cation channel menber 38 are
common nenber s, admmunicatiions chaonsilnnembesn3t hand etharehirst Fubdhargiel

out fl ow channel nenber 33, second inflow channel nenber 34,

second comuni caddmbex BnelWhenrithe df-off ¢aloadio A fuEdd GE &haReel
nmenber 39 are commobn menbers, and subchannel nenbers 32, 35, 37 are

al SO commDn el valve,i Rne!l FBUCUAT EA-oFBevaTvaTd sievine &ﬂte‘tuﬁdém'a
si de Is avail able only by addi ng one three-port on-off valve
5 on-off device 2 is replaced by a two-port valve, with

the third subchannel member 37 removed from'£he mount

29. If this modification results in an increased valve-

to-valve spacing, only the length of the short tubular

projection forming the third communication channel

10 member may be altered for adjustment.

Since the channel members 30 to 39 have no channels
directly communicating with one andther, thase members
can be joined together without any seal portion. This
assures satisfactory seal properties although the first

15 and second valve mounts 28, 29 comprise a plurality of
members.

The first inflow channel member 30 and the third
communication channel member 38 may each be a
rectangular parallelepipedal member having a V-shaped

20 channel. Conversely, the first communication channel
member 31 or the like may comprise two joint holding
members, two joints and a short tubular projection.

With the fluid control apparatus 4 described, the first

channel member 33, second inflow channel member 34 and



to the inlet-side on-off device 1 and adding to the

32 val ve nount 28 thereof the sanme nenbers as the first

communi cati on channel nenber 31 and the first subchannel menber 32.
When the on-of f valve to be added is a two- port valve, the fourth
on-of f valve 9 of the outlet-side 5 on-of f device 2 is replaced by a
two-port valve, with the third subchannel nmenber 37 renoved fromthe
nmount 29. If this nodification results in an increased val ve-

to-val ve spacing, only the length of the short tubular proj ection
formng the third comunication channel 1B nmenber may be altered for

adj ust ment . Since the channel nmenbers 30 to 39 have no channels
directly comunBeserfgCRmmEninatient thennek amanbamiiér Sor passingbdhgoi ned

t oget her without any seal portion. This assures satisfactory seal
properties althpggeesscgasrsre pfovided cop weataAngulaxupasallelapidednli se a
“plurality of” nmenbers. The first inflow channel nenber 30 and
the third c aenbairsahaving hWAsidpad rdteanril] gT@Bacacddahe3ga, rectangul ar
par al | el epi pedal nenber having a V-shaped 20 channel. Conversely, the

first comuni categpegitagaey. Thisdbideds I YPoddidlld ko HRMLCERBERSE WO
j oi nt hol di ng menbers, two joints and a short tubul ar projection.
5 members 33, 34, 36 as held between heaters, resulting in
the advantage that the process gas can be heated
readily. The joint member which comprises two joint
holding members, two joints and a short tubular
projection has the advantage that the member can be
10 given a reduced weight as compared with blocklike joint
members.,
Although not shown in detail, the 2-type on-off
device 91 corresponds to the inlet-side on-off device 1
with the second on-off wvalve 7 remcoved therefrom. The
15 3-3-type on-off device 94 corresponds to the outlet-side
on~off device 2 with the £ifth on-cff valve 11 removed
therefrom. The 3-3-3-type on-off device 95 corresponds
te the cutlet~side on-off device 2 wherein the fifth on-
off valve 11 is replaced by a three-port valve, One of
20 the 2-type on-off device 91, 3-3-type on-off device 92,
2-3-3-type on-off device 93, 3-3-type on~off device 94
and 3-3-3-type on-off device 95 is disposed at the left

side and right side of a massflow controller, and such

arrangements are further arranged in parallel to provide



Wth the fluid control apparatus 4 described, the first channel nenber
33, second inflow channel nenmber 34 and

33 . second comuni cation channel mnenber 36 for passing the process
gas are provided by rectangul ar parall el epi dedal menber s havi ng
V-shaped channel s 33a, 34a, 36a, respectively. This nmakes it possible
to heat these 5 nenbers 33, 34, 36 as held between heaters, resulting in
t he advantage that the process gas can be heated readily. The joint
menber which conprises two joint hol di ng nmenbers, two joints and a
short tubul ar projection has the adv@% age that the nenber can be 10
given a reduced wej ght as conpared _w th bl ockli ke joint menbers.

Al t hough not sHRTETYR detdhd Canfeol. apparasusgs £0r Usgein ceemiceRiduetsfinds
to the inlet-side on-off device 1 with the second on-off valve 7
renoved t her ef regnutgetuning eruipmendn- of f devi ce 94 corresponds to the
out| et -si de on-off device 2 with the fifth on-off valve 11 renoved
therefrom The 3- X3 tjgimt menbierdeeirec standardezpdntis the gredtest

outl et-side on-off device 2 wherein the fifth on- off valve 11 is

55 Type o of f Ha e g 1T o oe 03 5 3  type

on-of f devicg %pparatus. The joint members consist only of the
members having exactly the same dimensions as the first
inflow channel member 30, first communication channel
member 31 and first subchannel member 32 which are used
in the inlet-side on-off device 1 shown in FIG. 6, and

10 members which are obtained by slightly altering the
dimensions of these members.

In addition to the joint members shown in FIGS. 4 to
6, the one shown in FIG. 7 is usable toc assure
facilitated connection between adjacent linss.,

15 FIG. 7 shows a rectangular parallelepipedal joint
membezr 141 which has three openings 142, 143, 144 formed
in its upper face, a first V-shaped channel 145 for
holding the opening 142 at the left end in communication
with the middle opening 143, and a second V-shaped

20 channel 146 for holding the middle opening 143 in
communication with the opening 144 at the right end.
With use of this joint member 141, adjacent two lines

can be caused to communicate with each other at their

inlets or outlets for further connection to another



and 3-3-3-type on-off device 95 is disposed at the left side and ri ght
side of a massflow controller, and such arrangenents are further
arranged in parallel to provide

34 " various fluid control apparatus for use in sem conductor
manuf act uri ng equi pnent. The joint nenbers are standardi zed to the
gr eat est possi bl e extent in constructlng the fluid control 5
apparatus. The joint nenbers PRkt bc bt e er s having exactly
t he sane di nensions as the first |nflom1channel nmenber 30, first

conmuni cati on channel menber 31 and fir8P subchannel menber 32 which
are used in the inlet-side on-off device 1 showmm in FIG 6, and 10
menbers whi ch ar e~ ai ned by slightly altering the di mensi ons of these
menbers. In addition to the joint menbers shown in FIGS. 4 to

6, the one shown in FIG 7 is usable to assure facilitated connection
bet ween adj acent lines. 15 FIG 7 shows a rectangul ar parall el epi pedal
j oi nt menber 141 which has three openings 142, 143, 144 forned in
its upper face, a first V-shaped channel 145 for hol di ng t he openi ng
142 at the left end in comunication with the mddl e opening 143, and a
second V-shaped 20 channel 146 for holding the mddle opening 143 in




comuni cation with the opening 144 at the right end. Wth use of this

joint nmenber 141, adjacent two |ines can be caused to communicate with
each other at their inlets or outlets for further connection to

anot her 35 line.

36 What is clainmed is: 1. Afluid control apparatus
characterized in that the apparatus conprises a plurality of fluid
controllers, and a plurality of on-off devices arranged 5 respectively at
an inlet side and an outlet side of each of the fluid controllers,
each of the on-off devices conprising one valve or a plurality of

val ves, with th lLves connected to each other w thout using
tubing, 10 eglc at sta(#éﬁgﬁiagf ¥'§devi ces being one of five kinds

| ncl uding a 2-type 3 agtﬁa gé;%ggggézngpperggug haracterf%eéain éaattype

on-of f devi ce havin

the apparatus comprises a plurality of f£fluid
controllers, and a plurality of on-off devices arranged

5 respectively at an inlet side and an cutlet side of each
of the fluid controllers, each of the on-off devices
comprising one valve or a plurality of valves, with the
adjacent valves connected to each other without using
tubing,

10 each of the on-off devices being one of five kinds
including a 2-type on-off device having a two-port
valve, a 2-3-type on-off davice having a two-port valve
and a three-port valve, a 2-3-3-type on-off device
having a two-port valve and two three-port valves, a 3-

15 3-type on-off device having two three-port valves, and a
3-3-3~-type on-off device having three three-port valves,

main bodies of two-port valves of all types of on-off
devices being identical in configuration and each having
an inlet and an outlet in a bottom face thereof, main

20 bodies of three-port valves of ail types of on-off
devices being identical in configuration and each formed
in a bottom face thereof with an inlet, an outlet always
in communication with the inlet, and an inlet-ocutlet subopening.

2. A fluid control apparatus according to ¢laim 1

R O 0 H lIII



and a three-port valve, a 2-3-3-type on-off device havi ng a two- port
val ve and two three-port valves, a 3- 15 3-type on-off device having two

three-port valves, and a 3-3-3-type on-of f device having three

t hree-port val ves, mai n bodi es of two-port valves of all types of
on-of f devi ces being identical in configuration and each having

an inlet and an outlet in a bottomface thereof, main 20 bodies of

t hree-port valves of all types of on-off devi ces being identical in
configuration and each forned in a bottgmface thereof with an inlet,
an outl et always in conmuni.cation withd e inlet, and an inlet-outlet
subopeni ng. 2. Aflud control apparatuys according to claim1l

37 wher ei n ¥PPFEHR ?sﬂp'éé‘gejcf tﬂ?ﬁi?é’i qQUFRs 2t h828F $RR Of the) g
controllers, and_the_2-type on-off device is di sposed at each of the
inlet side and thtuddiFRRtESHkers, angt the 3-Fypecasroficdevicd 3ntrol | er.
5 3. Afluid control apparatus according to claim1l wherein two
ki nds of fluids disppeedaalt tépahugf dthe dadiet sideoredothéheutletdside
controllers, and the 2-3-type on-off device is disposed at each of the
inlet side and tb# said atitledstice dlwd doatribddek.one fluid controller.
10 4. Afluid control apparatus according to claim1l wherein two

kinds of fluigs are pasgegluid GeHtrl ls@palratus according to claim 1
wherein two kinds of fluids are passed through at least
one of thé fluid controllers, and the 2-3-type on-off
device is disposed at each of the inlet side and the
outlet side of said at least one £luid controller.

10 4, A fluid control aspparatus according to claim 1
wharein two kinds of f£fluids are passed through at least
one of the fluid controllers, and the 2-3-type on-off
device is disposed at the inlet side of sald at least
one fluid controller, the 2-3-3-type on-off device being

15 disposed at the outlet side thereof,

S. A fluid control apparatus according to claim 1
wherein two kinds of £luids are passed through at least
one of the fluid controllers, and a bypass channel
bypassing said at least one fluid controller is provided

20 between the inlet side and the outlet side thereof, the
3-3-type on-off device being disposed at each of ths
inlet side and the outlet side of said at least one
fluid controller.

6. A fluid control apparatus according to claim 1

R



one of the fluid controllers, and the 2-3-type on-off device is

di sposed at the inlet side of said at |east one fluid controller, the
2-3-3-type on-off device being 15 disposed at the outlet side thereof.

5. A.fluid control apparatus according to claim1l wherein two kinds of
fluids are passed through at | east one of the fluid controllers, and a
bypass channel bypassing said at | east one fluid controller is provided
20 between the inlet side and the outlet side thereof, the 3-3-type
on-of f device being di sposed at each of the inlet side and the outl et
side of said at |east one fluid contrd8ler. 6. Afluid
control apparatus according to claiml

38 wher ei n twhenaind$wer kindsdofafiupdesave i paeseth throughsiat leagte of
the fluid controllers, and an evacuati ng channel is provided at the
outl et side of swiedcft theaffluddecontrdlliedscomd cin eevaquatinas chamelel
bypassing said at S least one fluid controller and being provided between
the inlet side asdpriverided et shdeotbketofids hef Jstd e leasn-cafd device
bei ng di sposed at the inlet side of said at least one fluid controller,

the 3-3-3-type gl contdellee, bei BepdisreRathel ByifaddiidPisadigdq her eof .
§ least cne fluid controller and being provided between
the inlet side and the outlet side thereof, the 3-3-type
on-off device being disposed at the inlet side of said

at least one fluid controller, the 3-3-3-type on-off

device being disposed at the outlst side thereof.
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