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ThE present invention relates to coupling nmeMers %oy

apparatus included, for exam ple, in sem conducto

for hold- ing fluld channels in the control apparatuyssn comuni- cation
with one another. 10 The ternms "upper," "Iome@%wﬁwleft" and "right" as
used herein refer respectively to the upper and | ower sides, and left- and
right-hand sides of FIG 1. Howev- er, these terns are used for the sake of
conveni ence; the apparatus or conponents to be described can be used 15 as
turned upside down or as laid o I L side. s required in recent years
that the fluid con- trol apparaﬁaégﬁoéFLéggﬂ%ﬁisgﬁgeynductor manuf act uri ng
equi pnent be integrated to reduce the %gace to be occu- pied by the
apparat us. To ful fAQUPLINGs MEMBER EARNYSE rBY EIID/ SAPTROL JAPBMRATIP,t ent
Application 278495/ 1997 propos- es a fluid control apparatus shown in FIG

3. The proposed fluid contr dNDaMBETHOR (QF IHABRIGANTING §AMBapt ed for use in
sem conduct or manufacturing equi prment

BACKGROUND OF THE INVENTION
5 The present invention relstes to coupling members
for use in fluid control apparatus included, for exam-
ple, in semiconductor manufacturing equipment for hold-
ing fluid channels in the control apparatus in communi-
cation with one another.

10 The terms "upper," "lower," "left" and "right" as
used herein refer respectively to the upper and lower
gides, and left- and right-hand sides of FIG. 1. Howev-
er, these terms sre used for the sake of convenience;
the apparatus or components to be described can be used

15 as turned upside down or as laild on their side.

It is‘required in recent years that the fluid con-
trol spparatus for use in semiconductor menufacturing
aquipment be integrated to reduce the space to be occcu-
plied by the apparstus. To fulfill this requirement, for

20 example, Japanase Patent Application 278495/1997 propos-
es a fluid control apparatus shown in FIG. 3.

The proposed fluid control spparatus 101, which is

adapted for use in semiconductor manufacturing equipment



2 or the like, conprises a massflow controller 2, an inlet-side

on- of f - openi ng assenbly 3 provided at the |eft of the controller 2, and an
outl et-side shutoff- opening assenbly 4 disposed at the right of the 5
controller 2. Provided on the left side of |lower portion of the massfl ow
controller 2 is a left extension block (first fluid control nenber) 5 in
the formof a rectangular parallel epiped gnd formed with an inlet channel
5a which 10 has an opening in the bottom surface of the bl ock. Provided on

the right side gf {108l BohBk1bNCs HUdAINN conrbLobE XIS On bl ock

(second fluid cont menter) In the Tormof a rectangular par al | el epi ped
and formed with, outlet ch ng. | he bottom
surface of the *ﬁiﬁ: iﬁ% °§§?gg-%8%gﬁ&€ é?k%?ﬁiga éﬁ? g%e%#t%b%fua body of
the controller 2 with screws raI The inlet-side

shut of f - openi ngt %%%IRE‘EBGE’B%E#S gﬁ?@'ﬁ"f’ﬁﬁa ef | ShgeedtR r ol

menbers 7, 8, 9, 10 20 arranged at an up er IeveI and first to fifth five
rectangul ar parependingiassemblyodpiispesed at the) 7igh% of1theéranged at a

| ower level, The third fluid control nenber 7, which is disposed at the

| eft end of §hecarssmiiller 2. conprises a first on-

Provided on the left side of lower portion of the
massflow controller 2 is a left extension block (first
fluid control member) 5 in the form of a rectangular
parallelepiped snd formed with an inlet channel 5a which

10 has an opening in the bottom surface of the block.
Provided on the right side of the controller lower
portion is a right extension block (second f£luid control
member) 6 in the form of a rectangular parallelepiped
and formed with an outlet channel 6a which has an

15 opening in the bottom surface of the block. The
extension blocks 5, 6 are fastened to the body of the
controller 2 with screws driven in lateraliy.

The inlet-side shutoff-opening assembly 3 comprises
tbird to sixth four fluid control members 7, 8, 9, 10

20 arranged at an upper level, and first to f£ifth five
rectangular parallelepipedal couplings 11, 12z, 13, 14,
51 arranged at a lower level.

The third fluid control member 7, which is disposed

at the left end of the assembly 3, comprises a first on-



3 off valve 17 integral with a bl ocklike body 16 having an inlet channel
16a and an outl et channel 16b which extend downward, the valve 17 being
operable to bring these channels 16a, 16b into and out of conmuni cation
with 5 each other. The fourth fluid control nenber 8, which is the second
fromthe left and of the assenbly 3, conprises a bl ocklike body 18
generally in the formof a rectangul ar parall el epi ped, having a top left
portion providing a 10 sl ope and havi ng an3inlet channel 18a and an outl et
channel 18b which extend downward; a pressure regulator 19 nounted on the

sl ope of the bo S rgi f ,cat i,on between the
chalr[:nel s 18a, 1%%3&8&\/?29&2%? Eﬁ a‘t@fé pér e%s%’?‘é’;‘iﬁgggugi'pﬁs%ﬂf L dfkor 15
20 m ounted on a; f4 i,.qn p.left part o e bhody 18 for
measuring fl ui dalpéleégés#%%ﬁ?'oa'g% élggh ‘ﬁnoe‘fﬁcemf’eﬁﬁ‘i %gbvﬁ’?ﬁrﬁ XSRS et

channel 18b. The,inl et chapnel 18a the body 18 has a filter 21. The
fifth fluid contq’%'fm‘mﬁ‘?beg?’g,v V%hf'} DING GRETAPI8 FPORFiRG F29%9 end of

the assenbly 3, conprises second and third on-off valves 23, 24 which are
mounted in one BIEIAGLE 188dy 156D inte rand siuh off sommuniogtion with
paral | el epi ped. The body 22 has a downward first inlet channel 22a forned
inits left endesach icdeward out | et
The fourth fluid control member 8, which is the
second from the left end of the assembly 3, comprises a
blocklika body 18 generally in the form of a rectangular
parallelepiped, having a top left portion providing a
10 slope and having an inlet channel 18a and sn outlet
channel 18b which extend downward; s pressure regulator
19 mounted on the slope of the body 18 and disposed at a
portion of communication between the channels 18a, 18b
for giving a regulated pressure; and a pressure sensor
15 20 mounted on 8 flat portion at the top left part of the
body 18 for measuring £luid pressure through a channel
communicating with the outlet channel 18b. The inlet
channel 18a of the body 18 has a8 filter 21.
The fifth fluid control member 9, which is the third
20 from the left end of the assembly 3, comprises second
and third on-off valves 23, 24 which are mounted on one
blocklike body 22 in the form of a rectangular

parallelepiped. The body 22 has a downward first inlet

channel 223 formed in its left end, a rightward outlet



4 channel 22b conmunicating with the channel 22a through the second on-of f
val ve 23, and a downward second inlet channel 22c communicating with the
outl et channel 22b through the third on-off valve 24. 5 The sixth
fluid control nenber 10, which is the fourth fromthe left end of the
assenbly 3, conprises a rectangul ar parall el epi pedal channel block. The
menber 10 is fornmed with a comuni cati on 4hannel 10a havi ng one end
comuni cating with the outlet channel 22b of the 10 fifth fluid control
menber 22 and tdpanpeheR2bndomirinicadtsimpen thowheactaniék Z2a sthxomghl i ng 11,
which is disposed at the left end of the inlet-side shutoff-opening

assenbly 3, hasah decohapred-opstvenra @ByManac at Hownvsed nsdcdrkn ioyaned 15
| eftward and conmunicating with the inlet channel 16a of the third fluid

control menber dhelSazaNdofifubs Sdainsl it thecalt cotmatuaall gpehanne

| 1b opened ri ghtwar comruni cating wth the outlet channel 16b of the

body 16. Proviﬂﬁgﬁgggéh Igggféiggaégﬁﬁ%%?Jg bt 20 coupling 11 is a first

inl et pipe joi ( ni‘catrng w e upstream comuni cati on channe
aseenbly 3. Mas an e RLpEE SHALY O CRIIRAERE: SR CRRHIGI LA 209 or hol di ng
the outlet Crﬁﬂggﬁrth from the left end of the assembly 3, comprises a
rectangular parallelepipedal channel block. The member
10 is formed with a communication channel 10a having one
end communicating with the outlet channel 22b of the
10 fifth fluid control member 22 and the other end which is
open downward.
The first coupling 11, which is disposed at the left
end of the inlet-side shutoff-opening assembly 3, has an
L-shaped upstream communication channel 1la opened
15 leftward and communicating with the inlet channel 1l6a of
the third fluid control member body 16, and an L-shaped
downstream communication channel 11b opened rightwsard
and communicating with the outlet channel 16b of the
body 16, Provided on the left side of the first
20 coupling 11 is a first inlet pipe joint 25 communicating
with the upstream communication channel lla.
The second coupling 12, which is the second from the
left end of the assembly 3, has an L-shaped upstream

communication channel 12a for holding the outlet channel



5 11b of the first coupling 11 in comunication with the inlet channel 18a
of the fourth fluid control nenber body 18, and an L-shaped downstream
comuni cati on channel 12b havi ng one end comrunicating with the outlet 5
channel 18b of the body 18 and the other end opened rightward. The third
coupling 13, which the third fromthe left end of the assenbly 3, has an

L- shaped communi cation channel 13a for holding the outlet channel 12b of
the 10 second coupling 12 in conmmunicati oh with the first inlet channel 22a
of the fifth fluid control nenber body 22. The fourth coupling 14, which is
the fourth fromiphes ehe epdzofciuplirgsdnbliy domnenicstioh witth the

communi cati on channel 14a having one end communicating 15 wth the second

inlet channel 2gQ¢ fchEﬁnéifi@aféﬂl%eC@Hu&% FRODE’ chroEbo R hehibidzt he ot her

end opened rearwar D sposed on the rear side of the fourth coupling 14 is

Z‘ose:‘dThQ' fi @Eﬁ‘%i&am Rha € LopiEHEg SRR BRh o (oS 200G of the
3
Compr | sos 11 1 S ChERTeSo 8RPRELRS ?}i’ﬁ ] BB R PR P8 e RIS g

nmenber s

5 channel 18b of the body 18 and the other end opened
rightward.

The third coupling 13, which the thiré from the left
end of the assembly 3, has an L-shaped communication
channel 132 for holding the outlet channel 12b of the

10 second coupling 12 in communication with the first inlet
channel 22a of the fifth fluid control member body 22.

The fourth coupling 14, which is the fourth from the
left end of the assembly 3, is formed with a
communication channel l4a having one end communicating

15 with the second inlet channel 22c of the fifth £luid
control member body 22 and the other end opened
rearward. Disposed on the rear side of the fourth
coupling 14 is a second inlet pipe joint (not shown)
communicating with the channel l4a.

20 The £ifth coupling 51, which is the fifth from the
left end of the assembly 3, is formed with a U-shaped
communication channel 5la and comprises first and second
rectangular parallelepipedal coupling forming members

52, 53. The first coupling forming member 52 is



52, 53. The first coupling formng menber 52 is 6 provided with an

L- shaped upstream communi cati on channel 52a havi ng one end comruni cati ng
with the outlet of comrunication channel 10a of the sixth fluid control
menber 10 and the other end which is open rightward. 5 The second coupling
form ng nenber 53 is provided wth an L-shaped downstream communi cati on
channel 53a having one end in connunicat%m1vﬁth t he channel 52a of the
first coupling form ng nenber 52 and the *other end in conmunication with
the inlet channel 5 f ft 1Q extension block 5 S

control l er 2. ?ﬁ%"%‘%@tw%ﬁﬂ b 'ﬁﬁ‘aé’&apPPﬁgf?%'? rﬁ%ﬂ%lur‘?é%%«ggg%%gﬁée%re
fitted to each other with a seal 33 intergosed 1 her ebet n.so_.as to hold
the upstream chaAnREVERG M8 EEFFERPLGA %PSHW¥#ﬂ3éiﬁmégﬁﬁéﬁnPghannel 53a,
wher eby 15 the above-nenti oned U shaped comuni cati on channel 5la is forned
in the fifth coophinicsiidmrchayinglngOshefctheusitth idnidhgenéroloa of the
sixth control menber 10 in comunication with the inlet channel 5a of |eft
extensi on 5 of mbliBefBS6famdy Wrntothieresnd. wRch is cfen adghdwasidde

shut of f - openi ng assenbly 4 conprises a seventh fluid control menber 26

di sposed at sanpHEPgEchAY Bouglihd iPoirhiAGImSAYEN 4B ke ipregilded with

an L-shaped downstream communication channel 53a having
one end Iin communication with the channel 52a of the
first coupling forming member 52 and the other end in
communication with the inlet channel Sa of left

10 extension block 5 of the massflow controller 2. The
first and second coupling forming members 52, 53 are
fitted to each other with a seal 33 interposed
therebetween so as to hold the upstreem channel 52a in
communication with the downstream channel 53a, whereby

15 the above-mentioned U-ghaped communication channel 5la
is formed in the fifth coupling 51 for holding the
commuynication channel 10a of the sixth control member 10
in communication with the inlet channel 5a of left
extension 5 of the massflow controller 2.

20 The outlet-gide shutoff-opening assembly 4 comprises
a seventh fluid control member 26 disposed et an upper
level, and sixth and seventh rectangulsar
parallelepipedal couplings 54, 28 which are arranged at

a lower level. The seventh £luid control member 26



par al | el epi pedal couplings 54, 28 which are arranged at a |ower |evel. The
seventh fluid control nenber 26 7 conprises a fourth on-off valve 30
integral with a bl ocklike body 29 having an inlet channel 29a and an outl et
channel 29b whi ch extend downward, the valve 30 being operable to bring

t hese channels 29a, 29b into and 5 out of comunication wth each other.
The sixth coupling 54 disposed at the |eft side of the assenbly 4 is forned
with a U shaped comuni cati on channel 54a7and conprises first and second
rectangul ar parall el epi pedal coupling fornm ng nenbers 55, 56. The first
coupling 10 foreompgritesey fohrith pneufflechlve I8lainitegirapeditiysar eam

communi cati on channel 55a having one end conmunicating with the outl et

channel 6a of rﬁﬁiﬁkl@ﬁeefb_‘adﬁnzm A8YriRg Odn L 1) SR THanBw1CR0A @hdeén 2 and the
rig

ot her end which is open tward. The second coupling form ng nenber 56 15

ot her_end uhi ch TS ope | coupl |
one’and Communi SHT1 G SR e HoRnE T oy SR R PR ey 0 Ll

one and conmuni cating W . . . of the Tirst coupling
[ 19, Teber ol it SRS AGIIUNGIAL 2L hobles il ofpghanne
Coupl NG for i N T Conmunicavion with Sach biibr, “he slkth 2S¢ 33
coupling 54 disposed at the left side of the assembly 4
is formed with a U-shaped communication c¢channel 54a and
comprises first and second rectangular psrallelepipedal
coupling forming members 55, 56, The first coupling
10 forming member 55 is provided with an Lfshaped upstream
communication channel 55a having one end communicating
with the outlet channel 6a of right extension block 6 of
the massflow controller 2 and the other end which is
open rightward. The second coupling forming member 56
15 15 provided with an L-shaped downstream communication
channel 56a having one end communicating with the
downstream channel 55a of the first coupling foxrming
member 55 snd the other end in communication with the
inlet channel 29a of the seventh £luid control member
20 body 29. The first and second coupling forming members
55, 56 are fitted to each other with a seal 33
interposed therebetwean so as to hold the upstream

channel 55a in communication with the downstream channel

56a, whereby the above-mentioned U-shaped communication



i nterposed therebetween so as to hold the upstream channel 55a in

communi cation with the downstream channel 56a, whereby the above-nentioned
U- shaped contuni cati on 8 channel 54a is formed in the sixth coupling 54
for holding the outlet channel 6a of right extension 6 of the nmassflow
controller 2 in conmunication with the inlet channel 29a of the seventh
fluid control nenber 5 body 29. The seventh coupling 28 di sposed at the
right end of the assenbly 4 is formed witg a conmuni cati on channel 28a
havi ng one end communicating with the outlet channel 29b of the body 29 and

the other end %@ﬂa@ﬂs&aw@édfoﬁédaqsﬁctn@nsahehre@upﬂr@sm‘ fdie seventh 10

coupling 28 is an outl et plpe joint (not shown) communicating with the

channel 28a, Theﬂgﬁﬁg ﬁh§u§%9'§§ éﬂa %Iuhg £9 £°$x & o 7 8,

9, 10, 26 are gP one ano € upper sur aces of the
couplings 11, 12, 13, 14, 51, 54, 15 28 are als sh ne anot her.
The couplings the passfiow gontzolier 229%%”???%83{#’5 "#até'ét& ate 31. The
fluid control nmenbers 5, 6, 7, 8, 9, 26 are fixed to at |east one of
the couplings inletrchamne}s29s10f sl‘the %WH §dpidscantiolomefi®re. 20

Different fluids are introduced into the fluid
5 body 29, The seventh coupling 28 disposed at the right

end of the assembly 4 is formed with a communication
channel 28a having one end communicating with the outlet
channel 29b of the body 29 and the other end opened
rearward. Disposed on the rear side of the seventh

10 coupling 28 is an outlet pipe joint (not shown)
communicating with the channel 28a.

The bottom surfaces of the fluid control members 5,
6, 7, 8, 9, 10, 26 are all flush with one another. The
upper surfaces of the couplings 11, 12, 13, 14, 51, 54,

15 2B are also flush with one another. The couplings 11,
12, 13, 14, 51, 54, 28 are fixed to a base plate 31l.

The fluid control members 5, 6, 7, 8, 9, 10, 26 are
fixred to at least one of the couplings 11, 12, 13, 14,
51, 54, 28 with screws 32 from above.

20 Different fluids are introduced into the f£luid
control spperatus 1 respectively through the first inlet
pipe joint 25 of the first coupling 1l and the second
inlet pipe joint of the fourth coupling 14. These

fluids as suitably changed over from one to the other



control apparatus 1 respectively through the first inlet pipe joint 25 of
the first coupling 11 and the second inlet pipe joint of the fourth
coupling 14, These fluids as suitably changed over fromone to the other

9 are passed through the controller 2 and discharged fromthe outlet pipe
joint of the seventh coupling 28. Wth the fluid control apparatus 1, the
massfl ow controller 2 can be taken out upward along with the left 5 and

ri ght extension blocks 5, 6. The third t@ seventh fluid control menbers 7,
8, 9, 10, 26 can also be renpved upward individually. A seal 33 is provided

in each of theaporgdened dhrowgtutheatbnerdilawen dnde di szhdrgedt £odm nenber s
5 6, 7, 8, 9, 10, 26, the portions of 10 communi cati on between the

couplings 11, {ge ddrldtt pibe Fednkhespensi savertdh ColiplANgaRson bet ween the
fluid control nmenbers 5,:%%§$§ 8, 9, 10, 26 and the couplings 11, 12, 13,

14, 5L, 54, 28 The i fidy ch_qlégi BAntloPORPELSAS,Y W0 GREPARGEESORZ 15 53

formed with respectTve shape anne . tted to each other
D ST SoaBeia et S B SRRSO bl g iR, 1T 1
components gS,agg ifggémkééiﬁgiﬂﬁ %?oéﬁs 5, 6. The third to seventh

fluid control members 7, 8, 9, 10, 26 can also be

removed upward individually. A seal 33 is provided in

each of the portions of communication between the fluid

control members 5, 6, 7, 8, 9, 10, 26, the portions of

10 communication between the couplings 11, 12, 13, 14, 15
and the portions of communication between the fluid
control members 5, 6, 7, 8, 9, 10, 26 and the couplings
11, 12, 18, 14, 51, 54, 28.

The £ifth coupling 51 comprises two components 52,

15 53 formed with respective L-shaped channels 52a, 53a and
fitted to each other with a seal 33 provided
therebetween so as to obtain a channel which is U-shaped
in its entirety. Similarly the sixth coupling 54
comprises two components 55, 56 having respective L-

20 shaped channels 55a, 56a. The fluid control apparatus 1
therefore has the problem to be overcome of having not
only an increased number of components which are
cumbersome to assemble but also has an increased number

of sesls, entailing a greater likelihood of leakage of



20 shaped channel s 55a, 56a. The fluid control apparatus 1 therefore has
the problemto be overcone of having not only an increased nunber of
conponents which are cunbersonme to assenble but al so has an increased
nunber of seals, entailing a greater |ikelihood of |eakage of 10 fluid
and i ncreased mai ntenance work. SUVMARY OF THE I NVENTION I n view of the
foregoing situation, an object of the present invention is to provide a
coupling menber which 5 permts the fluiid control apparatus disclosed in
Japanese Patent Application 278495/1997 to retain the advantage thereof and

whi ch nevert helsgss dmakds inbreesed hh&irdtenaeiec woktke nunber of conponents and
t he nunber of seals in producing the fluid control 10 apparatus, and to

provide a nethod of fabricati ngyitiere QP! PHE INgER®ToNThe present invention
provi des a coupling nenber for use in fluid control apparatus which nmenber

o o iR e B et USRRLof iy faupri g, 19 @
Commini cat | on RSPaRE A TUERELOR HeF ch RAHECea Ad OGUPLE R RERRs I

5 permits the fluid control apparatus disclosed in
Japanese Patent Application 278495/1997 to retain the
advantage thereof and which nevertheless makes 1t
possible to reduce the number of compcnents and the
number of seals in producing the fluid control

10 apparatus, and to provide a method of fabricating the
coupling member.

The present invention provides a coupling member for

use in fluid control apparatusz which member comprises a
blocklike body formed with a U-shaped channel comprising

15 a pair of upwardly open opposite passageways parallel to
each other and a communication passageway holding lower
ends of the opposite passageways in communication with
each other therethrough, and a forming auxiliery
passageway extending from the lower end of one of the

20 opposite passsgeways ss an extension of the
communication passageway in slignment therewith, the
auxiliary passageway being closed.

The coupling member of the present invention can be

substituted for & coupling which comprises two



passageway extending fromthe | ower end of one of the 20 opposite
passageways as an extension of the conmunication passageway in alignnment
therewith, the auxiliary passageway bei ng cl osed. The coupling nenber of
the present invention can be substituted for a coupling which conprises two
conponent s each having an L-shaped channel and joined end-to-end with a
seal provided therebetween, so that the use of the present coupling nenber
reduces the nunber of conponents and theigunber of seals in 5 fabricating
fluid control apparatus, consequently making the fluid control apparatus

easy to assenbkempeh&htksbadly Kdveirdg leel hehdped hantbl eales jaidededuci ng
t he mai nt enance work needed. the present invention also provides a nethod

of 10 fabri calghgace-gRUPKE DN SO drdiriued ERebbubehdnnl 1l dhararatus
which is characterized 1n that the nethod conprises the first step of

e com o e pPEEGe HEBRE SARTUNE ke, BRI LT
Step of vel df ngUPRETCPASEPRPTRAEEE 6l Jhe AHEDSRert ARATH Bort on of the
Dok ke Dt ting "S1014 contiol Sppadetat, Eonseduently making’
the fluid control apparatus easy to assemble,
diminishing the likelihood of £luid leaks and reducing
the maintenance work needed.
The present invention also provides a method of
10 fabricating 2 coupling member for use in fluid control
apparatus which is characterized in that the method
comprises the first step of boring ons of upwardly open
opposite passageways, a communication passageway snd an
auxiliary passageway in a blocklike body, the second
15 step of inserting a closure member into the auxiliary
passageway, the third step of welding the closure member
to an inner peripheral portion of the blocklike body
defining the auzilisry passageway, and the fourth step
of boring the other upwardly open passageway in the
20 blocklike body, the closure member being inserted in the
second step so as to be positioned at least partly in
the portion where the other upwardly open passageway is
to be formed.

The coupling thus fabricated is unlikely to permit



of borfng the other upwardly open passageway in the 20 bl ocklike body, the
cl osure nenber being inserted in the second step so as to be positioned at
| east partly in the portion where the other upwardly open passageway is to
be formed. the coupling thus fabricated is unlikely to permt 12 the
fluid to collect in the auxiliary passageway and therefore to give rise to
the problemof inpaired purity of the process gas when used in
sem conduct or manuf acturi ng equi prment or ¥%he 1ike which requires a 5 very
hi gh degree of cleanliness. bRl EF, DESCRI PTI ON.OF THE DRAWNGS FIG 1 is a
vi ew showi ng afFténBoditReRP GPLIEGE AR e AUl ary: BRSFHMNPorAAd ng
coupling nenbers of the invention; 10 FIG 2 includes views showi ng a
met hod of f abr ithexefgrenhsocgipei Aieectbdhepprobéemnonimpatreth PRIty 3 is a
vi ew showi ng an exanple of fluid control apparatus wherein conventiona
coupl i ng nenbersf &he predeséSgas when udadSAR BeémOboafutctdr PREFERRED
EMBCDI MENTS Enbodi ments of the invention will be described bel ow wth
reference to th@arifaWtugsng 8qhienémt |onidie like which reguires s
5 wvery high degree of cleanliness.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a view showing an embodiment of fluid
control apparatus incorpoxrgting coupling members of the
invention;
10 FIG. 2 includes views showing a method of
fabricating the coupling member of the invention; and
FIG. 3 is a view showing an example of fluid control
apparatus wherein conventional coupling members are
used.
15 DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiments of the invention will be described helow
with reference to the drawings. In the following
description, the front side of the plane of FIG. 1 will
be referred tc as "front," and the rear side thereof as
20 "rear."
FIG. 1 shows an embodiment of £luid control
apparatus having coupling members of the. present

invention incorporated therein. The fluid control

apparatus 1, which is adapted for use in semiconductor



description, the front side of the plane of Flg. 1 will be referred to as
"front," and the rear side thereof as 20 "rear." FIG 1 shows an

enbodi ment of fluid control apparatus having coupling nenbers of the
present invention incorporated therein. The fluid control apparatus 1,
which is adapted for use in sem conductor 13 manuf acturing equi pnent or
the like, conprises a massflow controller_2, an inlet-side on-off-opening
assenbly 3 provided at the left of the cohfrol ler 2, and an outl et-side

shut of f - openi ng_assenb 4 disposed at 5 the right of the controller 2.
Provi ded on themP%*$a§+%E}?ﬁ qiﬁ&ﬁmﬁ&ﬁrPFoﬁgﬁfii R 5% Scntrol ler 2 is
a left extension blgock (first fluid control nenber) 5 in the formof a
rectangul ar par BPFEFEPY (RRAEFRLYSH fed 20 LRlaR-sideondefifropeBinghi ch 10 has
an opening in the bottom surface of the block. Provided on the right side

of the control | sssenbky P@rivideads a& theghlefktefsthm duriollsecandahiiui d
control nenber) 6 in the formof a rectangul ar parall el epi ped and forned

with an outlet ahasutletesids Whuwsfaspéhingenssamsly daapbsam aur face of
the bl ock. The extension blocks 5, 6 are fastened to the body of the
5 the right of the controller 2.

Provided on the left side of lower portion of the
massflow controller 2 is a left extension block (first
fluid control member) 5 in the form of a rectangular
parallelepiped and formed with an inlet channel 5a which

10 has an opening in the bottom surface of the block,
Provided on the right side of the controller lower
portion is a right extension block (second fluid control
member) 6 in the form of a rectangular parallelepiped
and formed with an outlet channel 6a which has an

15 opening in the bottom surface of the block. The
extension blocks 5, 6 are fastensd to the body of the
controller 2 with screws driven in laterslly.

The inlet-side shutoff-opening assembly 3 comprises
third to sizth four fluid control members 7, 8, 9, 10

20 arranged at an upper level, and first to fourth four
rectangular parallelepipedal couplings 11, 12, 14, 51
arranged at 8 lower level.

The third fluid control member 7, which is disposed

at the left end of the assembly 3, comprises a fir=t on-



controller 2 with screws driven in laterally. The inlet-side

shut of f - openi ng assenbly 3 conprises third to sixth four fluid control
menbers 7, 8, 9, 10 20 arranged at an upper level, and first to fourth four
rectangul ar parall el epi pedal couplings 11, 12, 14, 51 arranged at a | ower

| evel. The third fluid control nenber 7, which is disposed at the left end
of the assenbly 3, conprises a first on- 14 off valve 17 integral with a
bl ockl i ke body 16 having an inlet channel 1la and an outl et channel 16b

whi ch extend downward, the valve 17 beiné4operable to bring these channels
16a, 16b into and out of comunication with 5 each other. The fourth fluid

control nenmber o§f WAL¥R 12 inkeoRdlond thy anPiRekl&fe RAAY Ji6 heyiRgsamnly 3,

conprises a bl ocklike body 18 generally in the formof a rectangul ar

par al | el epi ped inieti ahannebpléafand@n ovslgtochanngl ol by whidipextea@dhavi ng
an inlet channel 18a and an outlet channel 18b which extend downward; a
pressure regul dgoahwa2dpothé edabre t1e balimge opkrabie bbalybdihgrithefiesposed at a
portion of comuni cation between the channels 18a, 18b for giving a

regul ated presgyua@ned8d18apr LSS Ukt A0 loudS of 280kl &kl 1o avifdat portion
at the top left part of the
5 each other.
The fourth fluid control member 8, which is the

second from the left end of the assembly 3, comprises a
blocklike body 18 generally in the form ¢f a rectangular
parallelepiped, having a top left portion providing a

10 slope and having an inlet channel 18a and an outlet
channel 18b which extend downward; a8 pressure regulator
19 mounted on the slope of the body 18 and disposed at a
portion of communication between the channels 18a, 18b
for giving a regulated pressure; and a pressure Sensor

15 20 mounted on a flat portion at the top left part of the
body 18 for measuring fluid pressure through a channel
communicating with the outlet channel 18b. The inlet
channel 183 of the body 18 has a filter 21.

The fifth fluid control member 9, which is the third

20 from the left end of the assembly 3, comprises second
and third on-off valves 23, 24 which are mounted on one
blocklike body 22 in the form of a rectangular

parallelepiped. The body 22 has a downward first inlet

channel 22a formed in its left end, a rightward outlet



body 18 for measuring fluid pressure through a channel communicating with
the outl et channel 18b. The inlet channel 18a of the body 18 has a filter
21. The fifth fluid control nenber 9, which is the third 20 fromthe left
end of the assenbly 3, conprises second and third on-off valves 23, 24

whi ch are nmounted on one bl ocklike body 22 in the formof a rectangul ar
paral | el epi ped. The body 22 has a downward first inlet channel 22a forned
inits left end, a rightward outl et 1518hannel 22b conmunicating with

t he channel 22a through the second on-off valve 23, and a downward second
i nl et channel 2g2babpehu#2lgimmpndicaivingewdth| te cdtmnmel 22a through t he
third on-off valve 24. 5 The sixth fluid control nenber 10, which is

the fourth fromchéeséehid emr-afif tvadlvas28pbayd3a dewridre seaondciangy! ar
par al | el epi pedal channel bl ock. The nenber 10 is fornmed with a

communi cati on chRAARL] 192c hevmnithi&ae16g0we ARG CRAIE 1M \WHahnle 208t | et
channel 22b of the 10 fifth fluid control nenber 22 and the other end which

i's open do“““ﬁrggr§ﬁ€?2#§§ttﬁ¥¥5ﬂdduﬁf¥1vF$0%?@%i5 di sposed at the left end

of the inlet-si openi ng assenb as an L-shaped conmuni cation
channel 1l a gpened +ﬁgt¥f§éké¥¥$id control member 10, which is ths

fourth from the left end of the assembly 3, comprises a
rectangular parallelepipedal channel block. The member
10 ig formed with & communication channel 10a having one
end communicating with the outlet channel 22b of the

10 £ifth fluid control member 22 and the other end which is
open downward.

The first coupling 11, which is disposed at the left
end of the inlet-side shutoff-opening assembly 3, has an
L-shaped communication channel lla opened leftward and

15 communicating with the inlet channel l6a of the third
£luid control member body 16, and a U-shaped
communication channel 11b £for holding the outlet channel
16b of the body 16 in communication with the inlet
channel 18a of the fourth fluid control member body 18,

20 Provided on the left side of the first coupling 11 is a
first inlet pipe joint 25 communicating with the
communication channel lla.,

The second coupling 12, which is the second from the

left end of the assembly 3, has a U-shaped communication



15 communicating with the inlet channel 16a of the third fluid control
menber body 16, and a U shaped conmuni cati on channel |1b for hol ding the
outl et channel 16b of the body 16 in comrunication with the inlet channel
18a of the fourth fluid control nenber body 18. 20 Provided on the |eft
side of the first coupling 11 is a first inlet pipe joint 25 comunicating
with the communi cation channel 1l1la, The second coupling 12, which is the
second fromthe left end of the assenbly has a U shaped communi cation
16 channel 12a for holding the outlet chanhhel 18b of the fourth fluid

Che 111th [l ai G RoMTo TR o, OHg o oltle eﬁb’ﬁ%ﬁtﬁ;d uBLf I TAF 14, whi ch

is the third fromthe | eft end of the assenbl , is formed mnth a

comuni cati on cHiFer Tl S £enkgosnmemher cl?ﬁﬁihri‘-lec&f’l FETRERRCRBEOR ecoNd

i nl et channel 22c of the fifth fluid control nenber body 22 and the other
end opened 10 rektiwathe firsgodsdetnchdmnelbB2aiofe toe £hEthhEflwidoupling 14
is a second inlet pipe joint (not shown) comunicating with the channel
14a. The fourt heomtydl nenfier bodyh22s the fourth fromthe

5 The third coupling 14, which is the third from the
left end of the assembly 3, is formed with a
communication channel l4a having one end communicating
with the second inlet channel 22¢ of the fifth fluid
control member body 22 and the other end opened

10 rearward. Disposed on the rear side of the third
coupling 14 is & second inlet pipe joint (not shown)
communicating with the channel 1l4a.

The fourth coupling 51, which is the fourth from the
left end of the assembly 3, is formed with a U-shaped

15 communication channel S5la for holding the communication
channel 10a of the sixth £luid control member 10 in
communication with the inlet channel 5a of left
extenzion block 5 of the massflow controller 2.

The outlet-side shutoff-opening assembly 4 comprises

20 a seventh fluid control member 26 dispoésd at sn upper
level, and fifth and sigth rectangular parallelepipedal
couplings 54, 28 which are arranged at s lower lavel.
The seventh fluid control member 26 comprises a fourth

on-off valve 30 integral with a blocklike body 29 having



left end of the assenbly 3, is formed with a U-shaped 15 conmuni cation
channel 51a for hol ding the comruni cati on channel 10a of the sixth fluid
control nmenmber 10 in communication with the inlet channel 5a of |eft
extension block 5 of the massflow controller 2. The outl et-side

shut of f - openi ng assenbly 4 conprises 20 a seventh fluid control nenber 26
di sposed at an upper level, and fifth and sixth rectangul ar

par al | el epi pedal couplings 54, 28 which are arranged at a |ower |evel. The
seventh fluid control nmenber 26 conprises a fourth on-off valve 30 integral

wth ablookiikg bds2hiInGoe ohe B bikescchinnsh 288 WAdoan outl e

channel 29b which exte e valve 30 being operable to bring

t hese channel s 29a. .29b into.and o f nj | | e t her. The
fifth coupli ng%%eéﬁsg@%‘&a’é?' ?‘hqtee a1l §8g§§gﬁ@?€¢%ﬁ§égﬁb%§% is forned
wi th a U shaped commupi cation, chanpel ,54a for. causi t he qutl et channel 6a
of right ext ené?PGﬁebFBERnBl%f25%%5[”14‘8\/\/58%9’7‘ |?€?c02nqtgat: R cate with
the inlet channel 29a of the seventh fluid control nenber body 29. The
sixth 10 coupmwifth e8chi ofberd the HdfthgrouphingS4 (RALSRRRahHIAF FPRs for med

Wi th a communi cati on channel 28a havi ng one end conmuni cating with the
out | et chanrtel 12%t sfdehef the assembly 4 is formed with & U-shaped

communication channel 54a for causing the outlet channel
6a of right extension block 6 of the massflow controller
2 to communicate with the inlet channel 29& of the
geventh fluid contrcl member body 29. The sixth

10 coupling 28 disposed st the right end of the assembly 4
igs formed with a communication channel 28a having one
end communicating with the outlet channel 29b of the
body 29 and the other end opened rearward. Disposed on
the rear side of the sixth coupling 28 is an outlet pipe

15 joint (not shown) communicating with the channel 28a.

The bottom surfaces of the fluid control members 5,

6, 7, 8, 9, 10, 26 are all flush with one another. The
upper surfasces of the couplings 11, 12, 14, 51, 34, 28
are also flush with one another. The couplings 11, 12,

20 14, 51, 54, 28 are fixad to a base plate 31. The fluid
control members 5, 6, 7, 8, 9, 10, 26 are fixed to at
least one of the couplings 11, 12, 14, 51, 54, 28 with
screws 32 from above.

Different fluids are introduced into the fluid



body 29 and the other end opened rearward. Di sposed on the rear side of the
sixth coupling 28 is an outlet pipe 15 joint (not shown) comrunicating
with the channel 28a. The bottom surfaces of the fluid control nenbers 5,

6, 7, 8 9, 10, 26 are all flush with one another. The upper surfaces of
the couplings 11, 12, 14, 51, 54, 28 are also flush with one another. The
couplings 11, 12, 20 14, 51, 54, 28 are fixed to a base plate 31. The fluid
control nenbers 5, 6, 7, 8, 9, 10, 26 ark8fixed to at |east one of the
couplings 11, 12, 14, 51, 54, 28 with screws 32 from above. Different
fluids are intcoutrel apparatus 1l gedpectivaely othxgugn &hes firsespeketvel y
through the first inlet pipe joint 25 of the first coupling 11 and the

second inlet ppppe] Poirt &S tdfe thal Edreeupbiuplingt 11Thede theusdeonas suitably
changed over fromone to the other are 5 passed through the controller 2

and di schar geds {108 115 Ol8ink! o2 Rfiel Bhikd ol ry 1l CoHBSENE12Bas W th

the fluid control apparatus 1, the nassflow controller 2 can be taken out

UEver 870, b " (il Ve CHBRTHAN M i ingl B N1 L0
ndi vidual ly. A seal 3315, provi ded.tn, 2ach, of 4 1S RLLLeNS ¢2hn the
outlet pipe joint of the sixth coupling 28.

With the £luid control apparatuzs 1, the massflow
controller 2 can be taken out upward aleng with the left
and right extension blocks 5, 6. The third to saventh

10 fluid control members 7, 8, 9, 10, 26 can als¢ be
removed upward individually. A seal 33 is provided in
each of the portions of communication between the £luid
control members 5, 6, 7, 8, 9, 10, 26, and the portions
of communication between these fluid control members and

15 the couplings 11, 12, 14, 51, 54, 28.

A comparison between the fluid control apparatus 1
of the invention and the conventional fluid control
apparatus 101 shown in FIG. 3 reveals the following.
These two apparatus sre identicasl with respect to the

20 constructicns and functions of the fluid control members
7, 8, 9, 10, 26 at the upper level. The conventional
apparatus has nine members 11, 12, 13, 14, 52, 53, 55,
56, 28 for providing the couplings at the lower level,

whereas the apparatus of the invention has a reduced



control nenbers 5, 6, 7, 8, 9, 10, 26, and the portions of comunication
bet ween these fluid control nenbers and 15 the couplings 11, 12, 14, 51,

54, 28. A conparison between the fluid control apparatus 1 of the invention
and the conventional fluid control apparatus 101 shown in FIG 3 reveals
the follow ng. These two apparatus are identical with respect to the 20
constructions and functions of the fluid control nenbers 7, 8, 9, 10, 26 at
t he upper |evel. The conventional apparatus has nine nenbers 11, 12, 13,

14, 52, 53, 55, 56, 28 for providing thejébuplings at the | ower |evel,
whereas the apparatus of the invention has a ri uced 19 nunber of
menbers, i.e., YRS QF PREPRERDEt <11 530 COUpLing membensy Li, tIv | ower

| evel . The apparatus of the invention need not have the four seals

convent i onal | y ¥dnr $ge§4at 2Bhatpehe i enflevsdnunThat fcpPaRRtYROf tHhe 5

| ower coupling nmenbers 11, 12, 13, 52, 53, 55, 56. The preferred nethod of
fabri cating t henvemtiiongneedbset Nave Sthe Eburasiead st benvespbonally U- shaped
channel s 12a, 5la, 54a will be described below with reference to the fourth

coupling 51. 1Qurrangefs athewns portiéns 2f (commindcal)ionabétwsds i fee body 52
Is bored in the first step in the upper side thereof to
5 lower coupling members 11, 12, 13, 52, 53, 55, 56.

The preferred method of fabricating the coupling
members 12, 51, 54 having the respsctive U-shaped
channels 12a, 51a, 54a will be described below with
reference to the fourth coupling 51.

10 As shown in FIG. 2, (a) and (b), a blocklike beody 52
is bored in the first step in the upper sids thereof to
form an upwardly open left passageway 52a and also in
its right side to form an auxiliary passageway S52c and a
communication passageway 52b in communication with the

15 lower end of the passageway 52a. An opening 53 of large
dismeter is formed in the right side surface of the body
52 to facilitate the subseguent step. In this first
step, the left passageway 52a, or the auxiliary and
communication passageways 52c, 52b may be formed first.

20 A closure member 54 in the form of a thin disk is
inssrted into the auxiliary passageway 52c in the second
step. The closure member 54 iz positioned at least

partly in the portion where an upwardly open right

passageway 52d is to be formed, so as to be cut away



forman upwardly open |left passageway 52a and also in its right side to
forman auxiliary passageway 52c and a conmuni cati on passageway 52b in
comuni cation with the 15 |ower end of the passageway 52a. An openi ng 53
of large dianmeter is fornmed in the right side surface of the body 52 to
facilitate the subsequent step. In this first step, the |eft passageway
52a, or the auxiliary and communi cati on passageways 52c, 52 may be forned
first. 20 A closure nenmber 54 in the formof a thin disk is inserted into
the auxiliary passageway 52c in the secondlstep. The closure member 54 is
positioned at |east partly in the portion where an upmardl¥ open ri ght
passageway 52d V¥ReRcthe FightepassgggyayoSde tsitfqmmeg. IpothmAehhin@ right
passageway 52d is fornmed. In the third step, the closure nenber 54 is

wel ded to the |®step, pthe gHasurepaemben b4 imcvdldied 32 dbBi Ahngrt he
auxi | iary passageway 52c. The weld Wis so forned as to 5 conpletely close

the auxiliary ppssipitewel Tartdionepf the bpdyiiR) definiog TReobukaliery
dianeter as seen in FIG 2, (c) so as to elimnate the possibility of a

fluid fl ow ng igaggé gyngjd,arwhaaaaaaenaysEéazgagm&d fagt ke cl osure nenber
54 is renoved by cutting. In the fourth 10 step, the above-nentioned

upvardly opeg right SASRAGAMEE the suxiliary passageway 52c except the

opening portion 53 of large diameter as seen in FIG. 2,
(c) s0 as to eliminate the possibility of a fluid
flowing into the augiliary passageway 52c even if the
closure member 54 is removed by cutting. 1In the fourth

10 step, the sbove-nmentioned upwardly open right passagewsy
52d is bored in the blocklike body 52 as zeen in FIG. 2,
(d), whereby the closure member 54 and part of the weld
W are cut away to form a coupling member 51 wherein the
auxiliary passagewsy 52c is closed with the remainder Wl

15 of the weld. Formed in the coupling member 51 in this
way is a U-shaped channel 5la which comprises the pair
of upwardly open straight left and right passageways
52a, 524 in parallel to sach other, and straight
communication passageway 52b holding the lower ends of

20 the two passageways 52a, 52d in communication with each
other therethrough. The coupling 51 thus £abricated is
unlikely to permit the fluid to collect in the auxiliary
passageway 52c and therefore to give rise to the problem

of impaired purity of the process gas when used in



52d is bored in the blocklike body 52 as seen in FIG 2, (d), whereby the
cl osure nenber 54 and part of the weld Ware cut away to forma coupling
menber 51 wherein the auxiliary passageway 52c is closed with the renai nder
WL 15 of the weld. Fornmed in the coupling nmenber 51 in this way is a
U-shaped channel 5l a which conprises the pair of upwardly open straight

| eft and right passageways 52a, 52d in parallel to each other, and straight
comuni cati on passageway 52b hol ding the | ower ends of 20 the two
passageways 52a, 52d in comunication wi 4% each ot her t her et hrough. the
coupling 51 thus fabricated is unlikely to rmt the fluid. to callect in
the auxiliary [5284525804Gt85 MaARYEIFHENG @ﬁpﬂﬁvg PF sthe dLikRk em of
inmpaired purity of the process gas when used in 21 sem conduct or

manuf act uri ng EQIAUIFESst aowernehfglkedm% ofegdepRIiBESRry hi gh degree of

cl eanliness. Although not shown the first coupling 11 can be obtained from
t he bl ockl i ke bodyA32hetaghnnot $ha@m XrendciFsiscoupbimpdll efannvded, by
forming in the extension an L- shaped channel 1l a which conprises an
upwardly open giptaighd gremagredylodklikd dodvabRkyshoen i rEI@hi2 pagsageway
extending fromthe | ower end of the passageway.

5 as extended leftward, by forming in the extension an L-
gshaped channel lla which comprises an upwardly open
straight passageway and a laterally open straight

passageway extending from the lower end of the

passageway.



22 What is claimed is: 1. A coupling menmber for use in fluid control
apparatus conprising a bl ocklike body formed wth a U shaped channel
conprising a pair of upwardly open 5 opposite passageways parallel to each
ot her and a conmuni cati on passageway hol ding | ower ends of the opposite
passageways in conmmunication with each other therethrough, and a formng
auxiliary passageway extending fromthe | ower end of one of the opposite 10
passageways as an extension of the comunjgcati on passageway in alignment
therewith, the auxiliary passageway beingéilosed. 2. A nethod of

appar at us. 15 wHIRAF [ TELRGFe th3ed | n that the met hod comprises the f1rst
step of boring one of upwardly open opposite passageways, (52a), a
conmuni cati on passagedaFoupRBRgaRevher K65 [use yinpég%éemy‘t{@c) in a
bl ockl i ke body (52), the second step of inserting a closure nenber (54)
into 20 the auxapgparatymsccapedaings2chlockiikehibodysfopmel wethli agu+ he
cl osure nenber (54) to an inner peripheral portion of the bl ocklike body
(52) defining tdipsguiidhamnelPasmpeestyg (358ir I ubharBoyr bpest ep of
5 opposite passageways parallel to each other and s
communication passageway holding lower ends of the
opposlte passagewsys in communication with each other
therethrough, and a forming auxiliary passageway
extending from the lower end of one of the opposite
10 passageways as an extenéion of the communication
passageway in alignment therewith, the auxiliary
passageway being closed.
2. A method of fabricating a coupling member
according to claim 1 for use in fluid control apparatus
15 which is characterized in that the method comprises the
first step of boring one of upwardly open opposite
passageways, (52a8), a communication passageway (52b) and
an auxiliary passageway (52c) in a blocklike body (52),
the second step of inserting & closure member (54) into
20 the suxilisry passageway (52¢c), the third step of
welding the closure member (54) to an inner peripharal
portion of the blocklike body (52) defining the
auxiliary passageway (52¢), and the fourth step of

boring the other upwardly open passageway (52d) in the

i iy




boring the other upwardly open passageway (52d) in the 23 bl ockl i ke body
(52), the closure nenber (54) being inserted in the second step so as to be
positioned at |east partly in the portion where the other upwardly open
passageway (52d) is to be forned.

23
blocklike body (52), the closure member (54) being

inserted in the second step so &s to be positioned at
least partly in the portion where the other upwardly

open passagewsy (52d) is to be formed.
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