; 3eX<66TX])n 5 March 2002 1 TITLE OF THE | NVENTI ON DEVI CE FOR FI XI NG LONER
MEMBERS AND FLU D CONTROL APPARATUS | NCORPORATI NG SAME 5 BACKGROUND OF
THE 1 NVENTI ON The present invention relates to a fixing device, for

exanple, for use in fluid control apparatus which are by fixing a
plurality of couplings to a base plate and fi xing on~5 e 20 each to

sone of the coup)ings, the device being useful for fixing the cou 10 plings
(l ower nenbers), to be disposed between { he base plate (support nenber) end
the on-of f device (upper nmenber), to the base plate (support plate). The

terms "upper" and "lower" as g&ggghg@ebﬁnrgkgﬁyﬁgégectiver to the upper

and | ower aides of the draw 1 ngs. However, terns are used for the
sake of oonvenie rebh I 1 | f I L ntrol apparatus wll
be nounted on a E’g?f[ggn?gft g%ﬁﬂg@gﬁ/éﬁ %,‘Nﬁngpﬁgni FPHEBBgt ed state

or as turned upside down, qr._may be attached to a vertical surface. 20 For

exanple in fluid control. ASPAAIYS ANCOREGRARING SAME uring

sem oonductors, etc, the | ower nmenbers, i.e., coupling nmenbers having bolt
bores, t ' bet ween a support nenber and an upper nenber, i.e.
an 2 gmmmummmﬂ on-of f valve, are fixed to the support nenber with
bolts. To prqyjgs a fluid-t BACKGROUND ORtTHE:INVENTIONWEr menber end the
upper mnenber in this ease, a seal portion is formed between these nenbers.

5 The copventi Ml priasehtcenveatianPratates hes & NeLDRP I Ripiideat when the

| ower members are fixed to the support nenber, the upper sur#hcés of the

R Tounting (T RaRip TR e fa L LR"Gon RECE oAl WG S

menbers. posi (ohanaaEel BYE rlutnbln plurEPEby (0L S5 Ras Bum ¢ ha

- To' obvi at e HHES R =T B8O, POPREEVALY SR, SRRRIGR Romeof Sher member s

as shown in Fgé%pfiéég?afha device being useful for fixing the cou-

10 plings (lower members), to ba disposed between the base
plate (support méhber) and the on-off device (upper -
member), to the base plate (support plate).

The terms "upper" and "lower" as used herein refer

respectively to the uppar and lower sides of the draw~

15 ings. However, these terms are used for the make of
convenience; the fixing device and the fluid control
apparatus will be mounted on a horizontal surface, for
example, in the illustrated state or as turned upside
down, or may be attached to a vertical surface.

20 For example in fluid control apparatus for use in
manufacturing semiconductors, aetc., the lower members,

i.e., coupling members having bolt bores, to be disposed

between a support member and sn upper member, i.s., an



Japanese Patent Application 258075/1997). The proposed device is adapted to
fix lower nenmbers 31, 33 to a support nmenber 108 with bolts 110, the | ower
20 nenbers each having a bolt bore 107 and being di sgoggfenRiggeen t he
support menber 108 and en upper nenber 7, the fiXing’ggVTCE"bEing
characterized in that the bolt bore 107 of each of the |ower nenbers 31, 33
conprises a large-dianeter portion,107e |arger than the head 110a of 35
March 2002 the bolt in dianeter, and a sgal | diameter portion 107b

ext endi ng downward fromthe | arge-diameter portion with a stepped portion

1070 1 ored el Rshends Yot g vk BN Slpu b RS, BB voon L1,
ol Lhe el daTehel a0k TSI LD BRLf] (10

the dianmeter qf the bolt shank 110b, the spacer, 111 having a | ower end 10
supported by ?ﬁ@BEUBﬂ&h?rnﬁﬁgeFﬁﬁongﬂﬂ RRmdn &hdspe3m8, oRcERBA t he

| ar ge-di aneter portion 1Q07a, a hollow cylindrical elastic nenber 112 being
i nt er postd bePREEAONHd By Sormad Betwean ctheseanemhensad porti on® 107a for

bi asing the | ower nenber toward the support nmenber 108. 15 Wth fluid
control apgar at us Thavoogventiohslefluddimontrol mppaewitogshast the | i kel y
that a heater will be installed for preventing condensation of water vapor

and for preveprobdemcthaguehent the 16wee mahtd e Grie" t228d 88 #nb! ui d. which
Is liquid at roomtenperature, as 20 converted to a gas. =n this case, a

ke 151 nt or nopRqEE ReBar? ehf offer MUY de W AHUeE Ranlprp 0s |
21 o num o~ 228 BokeRInkgE SUBRR" b PR St k., beRRanslognl | i oot er

portion 107b

difficulty in mounting the upper member on the lower

10 members. If the upper member is mounted on the lower
members with the upper surfaces of the lower members
positioned at different levels, there arises the problem -
that different pressures acting on the seal portions
produce a faulty seal.

15 To obviate thia problem, we have proposed a fixing
device for lower members as shown in FIG. 5 (see
Japanese Patent Application 258075/1997).

The proposed device is adapted to fix lower members
31, 33 to a support member 108 with bolts 110, the lower

20 menbers each having a bolt bore 107 and being disposed

between the support member 108 and an upper member 7,

the fixing device being characterized in that the bolt

bore 107 of each of the lower members 31; 33 comprises a

large-diameter portion 107a larger than the head-110a of



extendi ng dowmmward fromthe | arge-di ameter portion with a stepped portion
1070 forned therebetween and having a di ameter internmedi ate between the

di ameéter of the bolt 5 head 110a and the di aneter of;ggﬁggﬂﬁggfllob of the
bolt, the small-dianmeter portion 107b of the bolt bo itted
therein a hollow cylindrical spacer 111 with an inside dianmeter |arger than
the dianeter of the bolt shank 110b, the spacer 111 having a | ower end 10
supported by the support nenber 108 and3an upper end positioned in the

| ar ge- di aneter portion 107a, a hollow cylindrical elastic nenber 112 being

i nterposed behaegBithenb@iambeas, ldAd £nEndllc Samakes pertien 107s for
bi asing the | ower nenber toward the support nenber 108. 15 Wth fluid

cont rol’ appalghunalayl AuieRa| SGh EREDRIcdd-tikhelRtl pBSLibh ichi kel v

that a heater w I'ns prevernti ng con ation of water vapor

and for preventing_re-liguefacti |3V, ) [ | yi d, which
Is liquid at 8 Sgﬁgpgﬁpepgtég?ﬁ, iggg2%)85'@%\‘/e%e?(f\ﬁ%%dg%‘agaazﬂg?%f‘é gase, a
heat insul ati " material of Teflon ol yt.et rafl ugroet hyl ene: PTEE) or the
like is tnte epcintermediare, pet ?ﬁmﬁhQWéiﬂ*A%Qrwgget ?Plgnless
steel -or like netal and the support nenber which i s nmade of nmetal such as
al umi num & head\vaddon 2odothei diametar tof cthe ahanks 340b. @faBeer portion of
the bolt r bore and the spacer inserting hole so that an upper end of the
spacer i s podidltondhe smaki-dismetdropertionpdllhof the bpdtcbolravi ng a

| ower and bearing on the 5 support nenber, a hollow cylindrical elastic

nmenmber bei ng HavlitigP¥Ieda@ctiBeBinng Bl loweasyl Ridride] spagesdipdrtion for

bi asi ng the | ower nenber toward the support nenber. The el astic nenber,
which is prf | %@ r e r IMAmates d£ORRRN €ssion
coil spring 3‘%‘??‘\/61 er#'lé?'?)st Hé%ﬁﬁggriﬁéﬁrﬁiﬁnﬁﬂ u?n)céf elasticity. As

each bol t of \the |.auet, qegher LLxLRg.deviee hividgk 05kr ' spacer i

- hel d between

10 supported by the support member 108 and an upper end
positioned in the large-diameter portion 107a, a hollow
cylindrical elastic member 112 being interposed between
the bolt head 110a and the stepped portion 107¢c for
biasing the lower member toward the support member 108.

15 With fluid control apparatus having such lower
membar fixing devices, it ie likely that a heater will
be installed for preventing condensation of water vapor
and for preventing re-liguefaction to be involved in
pagsing a fluid, which ig liquid at room temperature, as

20 cohverted to a gas. In this case, a heat insulating v
meterial of Teflon (polytaetrafluoroethylene=PTFE) or the
like is interposed between the lower member which is
made of stainless steel or like metal an& the support

member which is made of matal such as aluminum oy



15 the support nenber, preventing further tightening. The elastic nmenber

bi ases the | ower nenber toward the support nenber at this tine, obviating

t he backl ash of the |ower nember. On the other hand, stMgrhm@Ressi on of the
el astic nenber noves the | ower nenber, having its 20 upper surface
positioned at a |ower level than the other |ower nenber, in a direction
away fromthe support nenber, whereby the upper surfaces of the | ower
menbers , _ can be made flush.with each other. This renders the upper nenber
easy to nnuntagnitge Iow€¢ genbers., The 5 March 2002 6 heat insulator is
nor e dependnt A PR BYR e and alters nore markedly in properties with
the | apse of tinme than the support nber and the | ower nenber which are
both made of netal. It is ac \PF THE JNVENTIGNS | earance will be
created between the heat insulator and the support nenber or the | ower
nmember, whereas ch@rehlect@f theapresens invenglianvisctoprovides =
predeterm ned interval between the support nenber and the | ower nenber,
pressi ng t he dowtcanfometixing ixawerhmembersr told seppert Wwiédber suit abl e
force to'elinminate backl ashes. The |ower nember fixing device'is suitable

for use insflwhilchodévibe ate ahalitableifor heauaheiﬂtaﬁﬁéﬂng@rhfa@rml e, the
| ower nenbers serve as couplings each having an upwardly open fluid

channel, and {h ﬁﬂ)@fﬁ r oRp@f | i d
channels , ™ vvhlsté areg(])rgeen O\Anv\b/a%r% arrlxd%ggm%ﬁﬁég?ea%ﬂ%ﬁpt%%@fg%éjd
channel s of t er t.ivel for use_in the fluid.control
apparatus. A ?ﬁﬁ%gv\@%%%' |§“{ %Z%&Fn@&ﬁfﬁf’gh‘@?ﬁﬁﬁ s]t}';% Qﬁ]gﬂlﬁ t he
couplings to e, 20 ot her couplin way of .the on-off valve. The desired.
f1uid controlEQﬁB@?aﬁ%&iﬁ&u#ﬂ#? qéﬁt@é’ﬁ&#ﬁg such couplings; on-off

val ves and other fluid controllers in conbination. Useful as the heater is,
for exanple, a taPRe®HrAeantHinyentiop providesl andevioel for ciining 5

- March 2002 7

10 lower members to a support member by bolts (110) with a

heat insulator interposed between the support member and
- the lower members, the lower membe{? each having a bolt

bore and being disposed between the support member and
an upper member, the fixing device being characterized

15 in that the bolt bore of each of the lower members
comprises a large-diamaeter portion larger than a head of
the bolt in diameter, and a small diameter portion
extending downward from the large-diameter portion with
a stepped portion formed therebetween and having a

20 dimmeter intermediate between the diameter of the bolt .
head and the diameter of a shank of the bolt, the heat
insulator being formed with a spacer inserting hole, a

hollow cylindrical spacer having sn inside diameter

larger than the diameter of the bolt shank and being



wi th, one or each of opposite side surfaces of at least r one of the | ower
menbers, ‘but the heater is not limted only to this type of heater. In such
fluid control apparatus, it is desirable to 5 provi dg MargR200Pet ween
butting faxes of each | ower nenber and the upper nenber around the |unation
of the opposed fluid channels of these nenbers. The | ower nenbers can then
be joined to the upper nenber as made fluidtight by the seals) while the
upper surfaces of the 10 |ower menbers dan be rendered flush with each

ot her, thereby permtting a uniformforce to act on the seal ' portions.

BRI EF DESCR Fim#srtsd triraugh/thessmail-diameter rpoxtion ok the hplin exanpl e
of fluid 15 control apparatus wherein | ower nmenber fixing devices of the

i nventi on ar ebome bandisthb MEpacer iasertingl hdkd $o achettat upgpeS @@ i ve Vi ew
partly broken away and show ng the apparatus of FIG 1 on an enl arged

scale; 20 ' Fofs tiaispucey da Poaitionadsiavthig Iargéididmeder he ' fluid
control apparatus wherein the | ower nenber fixing device is to be used: and

FIG 4 i ' ' ' ) ' f th
IS a spertivie) bHe HpHaw gav&rée ﬁoirgﬁeﬁﬁaﬁ&_rbééf‘iweﬁﬁ‘s‘ti]tﬁe. of the

i nventioh: end . Mar ch 2002 8 FI a secti onal oW ng a

conventi ongl I %l [ T FERRED
ENVBODI MENT Eé |rrr€1r?|tmsﬁag’t )réeﬁ%rl ggﬁt aﬁ%ﬁmfvé ﬂ*%{(} %eﬂs:cri bed bel ow
Wth referen t he draw . FI GS. d how an_exanple of fluid
control appa_rcg?{fgg &Fﬁ%%%HMPEB Bﬁefﬂﬁlﬁn iy i%‘?pié’% SIPRe&d. The
fluid control &Egaratus 4 is adapted_for use in sem conductor manufacturing
equi prent or BOEEiQN Lon, Plasing ¥hesdovar menben tewand Jrhe: isuppaxtd

shut of f - openi ng devices 1, 2 at the left and right of the controller 3. The
shut of f - openimembrR®i ce 1 at left conprises a first on-off valve 6 at left,
a second on-off valve 7 at right and a first valve nount 28 having the two
val ves 15 6, 7 nithd eslsstlcomeambébe which i@l preferdbly? % GRiiberse: a

- plurality of couplings 80, 30, 31, 32, 33 as w | be described |ater.
Di sposed 20 tvweshéd! my Wdlternatively be & compression coil spring
equivalent to the rubber washer in modulus of
- elasticity. - . )
As each bolt of the lower member fixing device is
tightened, the spacer is held between the bolt head and
15 the support member, preventing further tightening. The
elastic member biasas the lower member toward the
support member at this time, obviating the bhacklash of
the lower member. On the other hand, the compression of
the elastic member moves the lower member, having itsa
20 upper surface positioned at a lower level than the other
lower member, in a direction away from the support
member, whereby the upper surfaces of the lower members

can be made flush with each other. This!renders the

upper member easy to mount on the lower members. The



| eft shutoff-openins device 1. is a first check valve 5. The

shut of f - opening device 2 at right conprises a 20 third on-off valve 8

di sposed at left, a fourth on-off valve 9 disposed as M#rch2002 Nedi ate
.position, a fifth on-off valve 10 disposed at right and a second val ve
nmount 29 having these valve 8, 9, 10 nounted thereon. The second val ve
mount .29 conprises a plurality of = 5 Nhéch 2002 9 couplings 34, 35, 36,
37, 38, 39, 79 as will be described lat&r. D sposed at the right of the

ri ght shutoff-aopenin eyice,2 is a second check valve 11. The_on-off

Vatves 6. 7. B9R Lngulghor L8 mens enadlent A, tmeEatize 8 1o 18 20
and respective actuators 13, 15, 17, 19, 21 nounted thereon from above for
suitably openi@hFeFsdMOresMATKeALY imQrReTties sidh thealapeanpf body. The
first and fifth on-off valves 6, 10 are two-port valves, while the second,

third and 10 fidme: khan- the subpest menherd and: thie dowesr memberewhidhe nain
bodies 12, 14, 16) 18, 20 of the on-off valves 6 to 10 are provided at

their | ower emdes both fadegef fi€tal. I1¥a, id Goock¥nglalikeligeehatedy,
whi ch ar® rectangul ar when seen from above. 15 Each of the chéck val ves 5,

11 conprises alediran®d Wilk2dbe drézédd Fatwebm tHe Hiat Ansulakekt anaface, a
m ddl e main body 23 (25) scrwed to the nmain body 22 (26) and a right main

body 24 (27 ' [ N t f d i t

fo the m ddl e B SuFResS bbet Tot ' SngRioRdl iinhetl vHEzeRR bybh TSt 2S
the left sid its | d.wth t I | | el epi pedal ft d
ext ensi on 40 1STHS GReEn 568, FLking PR Aekisla il % preBeRRRTRed e o1
its ower end wiith n March 2002 10 rectangul ar paral |el epi pedal

5
ri ght ward ext eiiegyado betyaen she SYRRIRE memhexz tthe Lever

member, pressing the lower member against the support
10 member with a suitable force to eliminate backlashes.
The lower member fixing device is suitable for use
- in fluid control- apparatus which rfquire a heater. For
example, the lower membaers serve as couplings each
having an upwardly open fluid channel, and the upper
15 member as an on-off valve having two fluid channels
which are open downward and communicate with the fluid
channels of the lower members respectively, for use in
the fluid control spparatus. A fluid channel is then
formed which extends from one of the couplings to the
20 other coupling by way of the on-off valve. The desired-
fluid control apparatus can be fabricated using such
couplings; on-off vealves and other fluid controllers in
combination. Useful as the heater is, for example, a

tape hesater which is provided along, and in contact



The bottom faces of the valve nmain bodies 22, 23, 24, 12, 14 at the left of
t he massf- ow controller 3 and 5 the bottomface of the |eftward extension
49 of the controller 3 are all flush with one anot hes.pihka 20oght war d
extension 50 of the controller 3 and the valve nmain Bodrce 1o, 18, 20) 25,
26, 27 have their bottomfaces positioned all flush wth one another. 10
The inlet of left main body 22 of the first check valve 5 is provided with
a purge gas supply coupling 80 connectedpto a purge gas supply line and
conprising a holding nenber 40 and an L-shaped channel menber 41 held by

the menber 40widly, Tdise @i ladichobfr bpbbstieansiddysedtided vF fay Aaateck
valve 5 is held in comunication wth an inlet of nmain . body 12 of the

first on-off Ve ' ' 0 a I [ f1Qm4isdalyr 0duci ng
&6 Vr Sty Youdr Hembalrs0hGB2ERE! heater mprfﬁ%ngl%%ﬁ%g

a fluid into the left shutoff-opening device 1. The cou

conprises two ' m‘ﬁ@ , d a U shaped comuni cati on channel
menber 46 hl doﬁ'%?%&eg% ne rs%z,hiéxaghd conprising two L-Shaped channel
menbers 43, 45 ' e J+Qi t ch_Q . Opposgd o bo t he bottom
face of tight mﬂ’%gﬁ‘{a‘f’br#ﬁ*@e%ﬂ‘%ﬁggoﬁapégsﬁ‘r“mfﬁ ﬁ%céﬁﬁ%’é{iet first
on-of f val ge 6 angd.the r ho tomfac&l%f | ef t war d gortion of main body 14 of
t he second®onPFPYid8, & Lerl betwasn,butting £aces Of SaphilaWer rect angul ar

parallel epi pedal block for formng a first 5 conmunication channel and
havi ng a V- shageber Hantthes uppesx meabsrngraunduthet juiction off vehes to
comuni cate with an inlet of the valve 7. The main body 14 of the second
on-of f val ve dpposednfluldichmnneds sfbthesenmembéish iTherivvweied with a
first 10 subchannel coupling 32 conprising a holding nenber 47 and an

| - shaped chanfiehbéPesdn 4hei behdloindd tBetheNiigpar wembe} tas ifad 0 the

| ower end of the coupling 32 is a known L-shaped coupling 78 connected to a
process gas s e . ﬁ t o} € g&s r tion of
- mai n body 14 g?e%%%i%gﬁvbj%@n t ?ql g’?‘?\?\gr ghexilgﬁé?osn&f o%{@& "t
10 lower members can be rendered flush with each other,
thereby permitting a uniform force to act on the seal

- -

portions. - .
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a front view showing an example of £luid
15 control apparatus wherein lower member fixing devices of
the invention are to be used;
FIG. 2 is an exploded fragmentary perspective view
partly broken away and showing the apparatus of FIG. 1

on an enlarged scale;

20 " FIG. 3 is a side elavation showing a portion of the '
fluid control apparatus wherein the lower member f£ixing
device ig to be used; and

FI1G, 4 is a sectional view showing tﬁe lower member

fixing device of the invention; and



the massflow controller 3 is a coupling 33 in the formof n rectangul ar
parallalepi-pedal block for formng a first outflow channel and having a
V-shaped channel 33a 20 for sending a fluid from thesSMhakcht2002 t he val ve 7
to the controller 3. Disposed beneath both the bottom face of rightward
extension 50 of the massflow controller 3 and the bottomface of |leftward
portion of main.body 16 of the third 5 March 2002 12 on-off valve 8 is a
coupling 34 in the formof n rectangul &8 parall el epi pedal block for
formng n second inflow channel end having a V-shaped channel 34a for

i ntroducing a fl UrIGf rédng he seationaleviaw Shéwihs & i @dtiventstuddll f - openi ng
device 2. The main body" 16 of the third on-off valve 8 has an inlet-outlet

subopeni ng, Wibwér i flenbér | MBENY davdcagcond subchannel coupling 35
connected to an evacuating |ine and conprising a holding nenber 51 and an

L- shaped 10 channel r5§§5§ | Sposed beneath
both the bottomface o rllgh V@:?ﬂ;?lﬂ?‘l %ﬁsg?ﬁangﬁgﬁﬁ%m the third
on-of f valve 8 a 0 f | ef rd tion of .nain body 18 of
the fourth on-of %%%e@%ssrgg %ﬁpgfﬁﬁ"?%miﬂv?ﬁgi?%r%% RR a rectangul ar
paral | el epLpedal b].oc f%f for 'n% " second communi cation channel and
havi ng a V®shaPRe RALosk & 8§G§PﬁﬁeaF°oE¥‘Pe@’-‘Qﬂ1’Wﬁe~ valve 8 to
comunicate with an inlet of the valve 9. The main body 18 of the fourth
on-oft valve 9 hd&IGir do andl & show an expmplei af fluidicontyolbvided with a

t hird subchannel coupling 37 connected to a process gas supply line and
conprising a apparatuserisreiss thed davibesbfpthe cinvertior e rtdbeand hel d

by the nenber 53. An outlet of nmain body 18 of the fourth on-off valve 5
March 2002 13uged. The fluid control apparatus 4 is adapted for use
in semiconduator manufacturing equipment or the like and
10 comprises a massflow controller 3, and shutoff-opening
devices 1, 2 at the left and right of the controller 3.
The shutoff-ébening device 1 at. left 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 two valves
15 6, 7 mounted thereon. The first valve mount 28
comprises a plurality of couplings 80, 30, 31, 32, 33 as
will be described later. Disposed at the left of the
left shutoff-opening device 1 is a first check valve 5.
The shutoff-opening device 2 at right comprises a
20 third on-off velve B disposed at left, 8 fourth on-off
valve 9 disposed at an intermediate position, a fifth
on-off vaive 10 disposed at right and a second valve

mount 29 having these valve 8, 9, 10 mounted theraon.

The second valve mount 29 comprises a plurality of



9 is held in comunication with en inlet of main body 20 of the fifth
on-of f valve 10 by a third communi cati on channel coupling 38, which

conpri ses two hol di ng nenbers 55, 57 and a comuni c&tMarchc200@nel nenber 59
-hel d by 5 these nenbers. The nenber 59 conprises two L-shaped channel
menbers 56, 58 joined to each other. D sposed beneath both the bottom face
of rightward portion of main body 20 of the fifth on-off valve 10 end the
bottom face of left main body 26 of the 8econd check 10 valve 11 is a
coupling 39 in the formof a rectangul ar parall el epi pedal. block for

form ng a secoodpbih@sodd ceHNe36 a8V ,haB8,n393 V9shepetllhbenel 39a for
causing an outlet of the valve 10 to communicate with the inlet of the

valve 11. 15 @asceybbatleteri 9Digposad @ty the eighlcosetRadrigieek ' val ve

11 is provided with a purge gas discharge coupling 79 connected to a purge
gas di schar geghi;88 f”ﬂpﬁﬂ | Sd s 20 4 GeRRRe shaped
channel menberehgl ﬁel yﬂﬁe&n‘gﬁ-ﬁer goédd;% T?ebp?rglg?oldlﬁ o%vlchannel
coupling 30, firs oL ' nnRel Lcoupl ik Rg LLS ub nne
Coupl i ngt 32 and 1TPECOBLREE IMERE B oo i Sy WA ScRpEs e e BRRF R 1
the left side of the ,controll 3, formt first valve nmount 28 of the left
shut of f - op&ni AGER g"ﬂ/i?ﬁhigoogimlée er}% apd. r8gPBRYLVE POFHRTRTS e |
coupling 34, second subchannel coupling 35, second communi cation channel
coupling 36, &Bir&5subZhakbel 2k cupunted Fhenaan frodrahaveatesvn channel
coupling 38 and second outflow 5 channel coupling 39 which are positioned
at the right sudtablyttbpeningranhdcoldsing\d channelschroughadaehnount 29 of
the right shutoff-opening device 2. According, the |eft shutoff-opening
device 1 has gapveomagasbedgnnetha heDith and &1fahpohgefgagasgestésd 10

t hrough the check valve 5 is discharged via the first inflow channel

coupling 30, 4BCaiB' BuBQplrivalvddl yhild heWelohd)2LKerl. ahde 115!
- communi cation channel ~ coupling 31," the nain ogv o] tﬁe second on-of f
valve 7 and  BBubkhohnoUE! Ut 608" C! o COURLIN rid-BAc 2 A BoBE OO oo 02

channel oCE€es a

main bodies 12, 14, 16, 18, 20 of the on-off valves 6 to
10 are provided at their lower endg with flanges 12a, .
l4a, 16a, l18a, 20a, respectively, which are rectangular
when seen from above.
15 Each of the check valves 5, 11 comprises a left main
body 22 (25) having an inlet in its bottom face, a
middle main body 23 (26) screwed to the main body 22
(25) and a right main body 24 (27) having an outlet in
its bottom face and fastened with Bcrews to the middle
20 main body 23 (26).
The massflow controller 3 is formed on the left side
of its lower end with a rectangular parallaelepipedal

leftward extension 49 having an inlet in its bottom

face, and on the right side of its lower end with a



fromthe bottomface of the first subchannel coupling 32 is discharged via
the coupling 32, the main body 14 of the second on-otf valve 7 and the
first' outfl ow channel coupling 33. The right shutof f soagfshamodevi ce 2 has a
20 purge gas channel through which the purge gas introduced via the
controller 3 is discharged by way of the second inflow channel coupling 34,
second communi cation channel coupling 36,,.third communication ohannel
coupling 38 and second outfl ow channel cﬁ%pling 39; a process gas 5 March

2002 15 chann I which.th [Qces adm tted throug t he

control ler 3 ﬁl§%&(&tﬂg‘g§ BPES&tésfeﬁ&ﬁﬁ‘Z?f ﬁ%ﬁ?%%"te #nBHPRLR0c hannel
coupling 34, secqgnd conmunication, channel coupling 36 and third subchannel
coupl i ng, 37; 3&%] gaH“EV&@EaFiﬁQ LtRarbettey, £ ing off the gag from these
channel s vie the second subchannel coupling 35. As shown on en enl arged
scale in FIG 2, The bptiomcfacas.af the vakvemaly bodlemadRel 237e and an
outfl ow channel 22b which are opened downward. The main body 12 10 of the

first on-of f dl,vd2 14 adrthd lefttef bthe madsfiowidontroliered 8Rd
positiontd approximately centrally thereof, end en outlet 63 positioned at

right. The Y/althe BettoRodrcdlolsthat Parehdvd feitEEiWn Boapsi RhOW channel
64 extending fromthe inlet 62 to a valve 15 chanber 66, and an outfl ow

channel 65 cxio8ABa16£0% 428 BYLI £1udf viPu Ve MifERs00: ige actuator 13

of the first on-off valve serves to operate a valve el'e 67 in the

formof a diapht e e, actuator .13 opens .or,cl oses the

inflom/channe&q8§&&?Fﬁh§8tgﬁ§E§§lgg é?eﬁ%ﬁanﬁFr Tndli A5 o&?elxagVethe

second ' on-off ,valve .7 is_fo d_in jts ttomface with an inlet 68 at

left, an outléPié’gk’QﬁiPPgiP-aig? 230 A% ofé)d A7 Qs Ehedg botEemi ti oned

approximately in the canter to serve as an inlet or outlet for other.fluid.
5 March 2002  fecescpesitdonadnabbdfluahiwithianenainotheemed with an

10 The inlet of left main body 22 of the first check

valve 5 is provided with a purge gas supply coupling BO

- connacted to a purge gas supply line and comprising a
holding member 40 and an L-shaped channel member 41 held
by the member 40.

15 The outlet of right main body 24 of the first check
valve 5 ig held in communication with an inlet of main
body 12 of the first on-off valve 6 by a firat inflow
channel coupling 30 for introducing a fluid into the
left shutoff-opening device 1. The coupling 30

20 comprises two holding members 42, 44 and a U-shaped v
communication channel member 46 held by these members
42, 44 and comprising two L-shaped channel members 43,
45 which ere joined to each other.

Opposed to both the bottom face of rightward portion



i nfl ow channel 71 extending fromthe inlet 68 to a val ve chanber 74, a
subchannel 73 extending fromthe subopening 70 to the chanber 74 and en
outflow channel 5 72 extending fromthe outlet 69 t& Mhech2082ber 74. The
-actuator 15 of the second on-off valve 7 serves to operate a val ve el enent
75 in the formof a diaphragm " Wen operated, the actuator 15 opens or
cl oses the subchannel 73 with the valve elenent 75. The inflow 10 channel
71 extending to the inlet 68 of the secbhd on off valve 7 is always in
comuni cation with the outfl ow channel 72 extending to the outlet 69

t hrough t he \ofl wairhhodyr 1240£Atheafiyst eneffyvalyerbcand thepr ovi ded

bet ween 15 each of the valve main bodies 22, 23, 24, 12, 14, 16, 18, 20,
25, 26, 27 arsbiton et ofcleftwiednpobtienf memin odysid of the 35, 36)
37) 38) 39, 61 joined thereto in butting contact. The check valves 5, 11

and the on-ofdg dﬁﬂd’%-@:fﬂ a&we97 19 &' 606PLing 31 eitectheo falrn2@f @ast one
of the coupllngs 80, 3, 34, 35, 36, 37, 38, 39, 79 opposed

thereto W|th bf)tgly 2%irkt 14, 16,
18, 20, 25, @)ﬁ%}eﬁgq}?m?ﬁggghﬁ ves 5, ﬁand the On-off

val ves 6 t 10 can rean d u b r VI t hese

bolts 1l 3. I rCUYHE} ggaegﬂdﬁagﬁggkwgv‘gl%% IS | en |3lc1a with

the first check valve5 theflfthChoff valve_10 with t ef|r noff

valve 6, and for causingan cwilet of- She valvest sto LoRRYRiGRE

on-off valve 7. Wth the fluid control apparatus 4, the process Bas |s

admi tted intoanhinXet xf stheivalwel 7coupl i ng 32 of the left shut of f - openi ng
device 1, with the first on-off valve 6 closed, the second on-off valve 7
hel d open, the 10rkdimsimpbodyf lMalofe thecbBesond oheofhHwalven ¥ dfefs vl ve 9
hel d open and the filth on-off valve 10 closed, ' whereupon the process gas

flows throughihetieh£1ee Bubbeniing, hehiehodd pﬂa@ided’&bm 78 afirdthe first
- outflow channel coupling 33 into the massflow controller 3,

10 subchannael coupling 32 comprising a holding member 47

and an I-shaped channel member 48 and held by the member

i 47. Attached to”the lower end of the coupling 32 is a
known L-gshaped coupling 78 connected to a process gas
supply line.

15 Disposed beneath both the rightward portion of main
body 14 of the valve 7 and the leftward extension 49 of
the massflow controller 3 is a coupling 33 in the form
of a raectangular parallelepipadal block for forming a
first outflow channel and having a V-shaped channel 33a

20 for sending a fluid from the outlet of tha velve 7 to
the controller 3.

pisposed beneath both the bottom face of rightward

extension 50 of the massflow controller ;'-l and the bottom

face of leftward portion of main body 16 of the third



15 wherein the gas has its flowrate regulated. The gas is then admtted
into the'right shutoff-opening device 2, thereafter flows through the
second i nfl ow channel coupling 34, the main body 16 $Makréle2002 rd on-of f
val e 8, the second comuni cati on channel coupling 36, the 20 main body 18
of the fourth on-off valve 9 end the third subchannel coupling 37 and is
gent into the process chanber. Wen thg purge gas is thereafter admtted
into the first check valve 5, with th 2tirst on-off valve 6 held open, the

second on-off valye 7 C gsed, the, ird rch 2002 18 on-oft valve 8
cl osed, the ?BTJ?%% wivh I%Sv"a \PecguPﬁ'gggdaﬁ gﬂ&%ﬁe’?ﬁt#cﬂl- of f val ve 10
hel d open, the purge gas flows through the first inflow channel coupling
30, the mai nTectsndulay narellelepipadais blarkcfer forming & spaemdruni cation
channel coupling 31, the main body 14 of the second on-off valve 7 and the

first outfl obnfhownehanmailp|andy havingeacWeshapednebanhely I4mtfaxt | er 3,
further flows through the second unflow channel coupling 34, the nmain body

16 of the thinﬁh-@duatri%\mlﬂm& firol heosdntPollaerudi et Othe Ay
coupling 36, the main body 18 of the fourth on-off valve 9, the third

comruni cagi ogp [ the main body 20 of the fifth onr off
S cnEPEnIRGi dWL, 2

val ve 10, second out oupling 39 and the second check valve 11

| ve 10, "se  Chshnel | eck

pressure the o dadabdy, 1% o, char eREd aRESEE e O hal hcona
-of f I 7, fi fl h I |, i 33 d infl h I

coupl g 34 SPYEEREHLY AHRAReRIL AR BOBLARG WEEh 4 (A8AGRE | ooul t

that 20 purge gas onlz fl ows through the apparatus in a short period of
time. Wth t8ebchengel eoupliing @5 cessected tohanfevaguatingwinannel

coupling 30 and the third comunication channel coupling 38 are commmon
menbers, theahdreomprising a holding member 51 and an L-shaped

10 channel member 52 and held by the membexr 51.
Disposed beneath both the bottom face of rightward
- portion of main bbdy 16 of the thirq_on-off valve 8 and
the bottom face of leftward portion of mein body 18 of
the fourth on-off valve 9 is a coupling 36 in the form
15 of s rectangular parallelepipedal block for forming a
second communication channel and having a V-shaped
channel 36a for causing an outlet of the valve 8 to
communicate with an inlet of the valve 9.
The main body 18 of the fourth on-off valve 9 has an
20 inlet-outlet subopening, which is provided with a third -
subchannal coupling 37 connected to a process gas supply
line and comprising a holding member 53 and an L-shaped
channel member 54 and held by the member %3.

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



5 March 2002 19 conmuni cati on channel coupling 31, first outfl ow channel
coupling*33) second inflow channel coupling 34, second comuni cation
channel coupling 36 and second outfl ow channel coupl iSTagéh 2002 commoN
menbers, and subchannel 5 couplings 32, 35, 37 are also common nenbers. =n
other words, the right shutoff-opening device Z is avail able only by adding
one three-port an-off valve to the Ieftﬁihutoff-opening device | and addi ng
to the valve nount 28 thereof the sane nbers as the first conmunication
10 channel c¢ | i and the fir su annel, coupl i 2. en,the
on-of f val ve%g%%éﬁ‘ F?"‘ﬂ“f‘éxs‘-‘ﬁ%?? %ﬁeﬁnt ?“&ﬂ#ﬁ“é‘r? %ng ve 9 of
the right shg%ﬁf o%?ni g device 2_is replacedlﬁéra.tmo- ort valve, with
the third su I S EE7valve ke BY An tinrdnfammunicrdion, g, the
| eft and right shutoff-opening devices 1 ' and 2 are anenable to various
nodi fi cat i onsshannel oeupddpgdSenvhicbwonprises two thaldisig members
shut of f - openi ng device 1 has two on-off valves 6, 7, while the right
shut of f - openiSg, Wi 2 enmuhiecation2Ghafhel alemses 5P hell@ byher eas t he
nunmber of on-off valued is variable suitably. Two shutoff-openi ng devices
each having acldild MunbergIDerhal mafbetf 59k Piés A npathagedoect i vel y at
the left and right sides of a massflow controller, and such arrangenents
are further I dm SR %@ 2882 éQn%al .E)gréé#ﬁal .Erﬂuprovi de n fluid
control apparatus ftor use In sénlcoa uot or nanuexgurlﬁg equi prent. The
fluid control apparatus ds_installed b unti n he coupl.ngs 0, 30, 31,
32, 33, 34, 35, 3BS ,°d3§,““§§§"gni°8‘d"5a gg”%‘%"a‘f'g fete Y FAgdEeTd: ¢ achi ng
the fluid controllers, such as check valves 5. 11, on-off valves 6, 7, 8,
9) 10 and raRITGHT G MBLRPOAY 20 PhCTB BT Hy SIS aYadtand bol (&
and fixing the base plate 108 in position. Wen desired, the fluid control
appar at us 4 Itheikattorfaae pfolefsimainhbedy el 0f fihe masand icheck
- condensation of water vapor end for preventing re |liquefaction to be
i nvol ved 10 peslvendlhb iffd i douplling B9 ingthe £orm omfna ergeterigular as
converted to a gas. FIG

parallelepipedal block for forming a second outflow

- channel and having a V-shaped ohangfl 39a for causing an
outlet of the valve 10 to communicate with the inlet of
the valve 1l.

15 The outlet of right main body 27 of the second check
valve 1l is provided with a purge gas discharge coupling
79 connected to a purge gas discharge line and
comprising a holding member 60 and an L-shaped channel
member 61 held by the member 60.

20 - The first inflow channel coupling 30, first v
communication channel coupling 31, first subchannel
coupling 32 and first outflow channel coupling 33 which
are positioned at the left side of the controller 3 form

the first valve mount 28 of the left shutoff-opening



3 shows 8n exanple of arrangenent in such a sass. At 15 | east one coupling
menber 31'.is provided with a tape heater 120 in contact with one or each of
its opposite sides, and a heat insulator |22 of Tefl®March2002

(pol ytetrefluoroethyl ene, PTFE) is interposed between the coupling nenber
31 and the base plate 108 which are 20 both nmade of stainless steel. FIG 4
shows a | ower nmenber fixing device of tlié invention, i.e., a device for
fixing the coupling (lower nmenber) 31 to be disposed between a base plate
(support nenbdeyia@8l andrlié uiebarshtinfliosr shénppir coepbing-34; wdedund 5
March 2002 21 base plats with bolts. The deviee is suitable for use in

i nt er posi ng aglibéhannel! edwling’ 35! \weedndheonfiuAlEadicd ahehhdle base plate
i08. Wth referance to FIG 4, the block coupling 31 for 6 nounting the

on- of i valvesclplihge860NRiA Fititihelo cbUBLRARCIP| A4RYERS, WL the

heat insul ator interposed therebetween. A screw boOre or

attaching the | 0 -0 % | 0, |s fornmed in
t he uppeg sidggﬁﬁﬁﬁﬁéggﬁﬁéﬁgﬁgégy'é%ggﬁgﬁgoﬁbléﬁbogﬁgg@aHg?gy}%%reof (not
shown) . olt,  bore, 107 f i nserting the coupling fixing bolf 110
Cher et hr oulh PBRAERE ERPRELRG o0 WiEh. S PRELS1ONRT: Ak ERSrialke 108 is
formed at each of portions of the coupling 31 close to its central portion.
The base pl at 81deg0f sthereertipkler 3 %\%’aﬂboﬁbg segondrvaleemount achi ng
the bl ock coupling 31 to the base plate 108) The bolt bore 107 of the bl ock
coupling 31 c@fipofstbearighiyeshiitolif-opending devigds2havi ng a di aneter

| arger than the dianmeter of the heed 110a of the coupling 20 fixing bolt
110, and a snal | - daesdt&ingOriielalft/ BhatoFErgpaningt device PDria®m 1074a,
with a stepped portion 107a provided therebetween, and having a di aneter

i nternedi ate ??Sgﬁgﬁaﬁhehﬂﬁfﬁfnfﬁﬁ?qaﬁ'“ﬁichoht Qfé?téégeaaﬂgﬁgg& di aret er

of. fredshank t he rchb2002 32 c Int i nd I
X i : 0 07 i . .
spacer 1230hasPRguEh"Snd St YIS E, e HiBohBEapd, §18°508 et a enr

inflow channel coupling 30, the main body 12 of the

. first on-off valye 6, the first communication channel

ocoupling 31, the main body 14 of tﬁé second on-off valve
7 and the first outflow channel coupling 33, and a

15 process gas channel through which a process gas admitted
from the bottom face of the first subchannel coupling 32
is discharged via the coupling 32, the main body 14 of
the second on-off valve 7 and the first outflow channel
coupling 33. The right shutoff-opening device 2 has a

20 purge gas channel through which the purge gas introduced
via the controller 3 is discharged by way of the second
inflow channel coupling 34, second communication channel
coupling 36, third communicetion channel ‘coupling 38 and

sacond outflow channel coupling 39; a process gas



I nsul ator 122 and bearing on the base plate 108, and an 5 upper end
positioned in the | arge-dianeter portion 107a. The spacer 121 has an inside
di aneter larger than the dianmeter of the bolt shank 14®mrepRgdoen outsi de
diameter smaller than the dianeter of the bolt head 1I0a. The spacer 121 is
formed at its upper end with a flange 121a 10 havi ng an outsi de di aneter
approxi mately equal to the dianeter of the |arge-dianeter portion 107a of
the bolt ' bore 107. The shank 110b of tI#® coupling fixing bolt 110 is
fitted in the spacer 121, with the bolt head 110a bearing on the upper
surface of fl| ahpandldlsherbughewhich ptherpidtiassd gas pdodttddl through t o
determine the , anount of tightening of the coupling fixing bolt 110, such

that as the bajlHe tbonhtroidetred Léroedhte he prvcedy chambes eadthat o the
screw bore 109 of the base plate 108, the head 110a of the bolt 110 is

supported by tdaofd In¥I6k éﬁ&nﬁ&ﬁ%é‘ﬂpﬂhd N Dasdid commiBd qRESUAN | N

further tightening of the bolt. An annular rubber washer 112 having an
out si de di amet &hYsgd %g{ ange- di anet er
portion 107a 5§{¥Emab%?hg§ é ?87Hﬁé £ﬁ%?{kfﬁgl 12%hwk?teh 5rgbund t he
upper end acer The, uppe f t washer 112 is in
contact Wi ;)th t‘ﬁ\% P%&E P‘gﬁﬂi g%eé) 9‘7&?&3@%%&9 R8s EER® r ubber
washer 112 is held betmeen the flange 121a of the 5 spacer 121 and the

st epped porti dihessyehenneds ¥ia: thersecgrd syhchamel coupdinghd5Ssubber
washer 112 may of course be caused to beer against the |ower face of head

110a of the coupl iAsg shownngnbaht ehlérged hacaleriayiRIithg 2t, h&hsl fdgetl12la on
the spacer 121. The vertical |length 10 of the rubber washer 112 is so

deterni ned thajhedk: ¥H1vRSS Kasf BACEnFLbY GdnmEl 7R W3 ah bldfaban the
bolt 110 is conpletely tightened up in the state shown in FIG 4.

Accor di ngl t I S a b t he
- rubber vvgsKer cP‘fa ﬁgv%gwrﬁuggeraga/aé Qné@v\%éﬁnv%ﬂ% S e g‘?:i?‘clbgﬁg X%
further ' ef re n hat C 1 abl e awa
flrJom t he bJaQ %% %ﬁg%ng@oﬁgF §P§7§geéeﬁsi © d)t?gbé?%sg’Pftlﬁgg‘ng% “Bhe d
Coupling 31 is t fl t ha f anot her cou n t he couplings are
broﬁgthZO cl 5#3 ng°9iF€9n9 a%p?F@F{Ng) #éaﬂﬁnﬁiai WE fagtened
to the couph:;kﬁvmth the coupling fixing bolts 110, which can therefore be

ti ght ened up chndle dficRUL)EL-63 pagiticmed At xighte sMieccted to a

proper pressure to ensure fluid tightness. 5 March Z002
valva main body 12 is internally formed with an inflow

channel 64 extending from the inlet 62 to a valve

15 chamber 66, and an outflow channel 65 extending from the
outlet 63 to the chamber 66, The actuator 13 of the
first on-off valve 6 serves to operate a valve element
67 in the form of a diaphragm. When operated, the
actuator 13 opens or closes the inflow channel 64 with

20 the valve element 67. 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 approxim;tely in the

center to serve as an inlet or outlet for other.fluid.



24 Wth the fluid control apparatus 4 described, it becones frequently
necessary. to tenporarily renove sone or all of the nmassflow controller 3,
check valves 5, 11 and on-off valves 6, 7, 8, 9, 10 &Makch dgp3tall the 5
renoved conponents again for repair or replacenent. The heat (nsulator 122
I s made of a synthetic resin and therefore has the characteristics that the
variation in the thickness thereof is n@ge dependent on tenperature and
occurs nore narkedly with the lapse of Tine than in 10 the case of the base

pl ate 108 an p hy ar

accordi ngly ﬁ‘ %ﬁ%& kﬂh ﬁ fghgei%ﬁ% at e%gf&glglr} thhe heat

I nsul ator 12 d the bas ate | O 3 ere even I n
such a case, ﬁ@?nﬁﬁﬁbg §?ﬂ éPe nF | gﬁtion

mai ntai ns a pred ter ned |nte val tmeen he b se plats 108 and the

coupl i ng 31, qhﬁﬁiﬁ gl'hé EBHﬁ Fﬁﬁ°§l i 4%9&3 te 108 with a

suitable force with the elastic nenber 1I2 and the spacer 121 provided

t her ebet ween subopandagn 70y tovshei chambenc74reand |any cudifilos! Kbangelcheck

valves 5, 11 and on-off valves 6, 7, 8, 9) 10 are repeatedly remved and

instal l ed's t%umﬂi@geﬁramcthebeutleacm&dl cthehahembear) 7dl.at #h&08 free
of backl ashes wi thout being influented by variations in the thickness of

the heat insdchydtor?ds of5tt{8r §éc8ﬁ@2o35o§9bﬁlwiéﬂ7esiﬁ@s o24 Cctober
2000 What is clainmed is: 1. device for fixing | ower nenbers (31)) (33) to

a support ne 0 0 %%E! 33) each
havi ng a bolt or %#M‘and géwéé%d?gp%ggﬁ’k%vﬁv%en he su porp(nmenber
(108) and an er, ( 107)_ of. each of the | ower
nmenber s (31)) Qﬂ#ﬂ%ﬁps ikg P&%BﬁgaFa é?ﬂ) T St zﬁ% ® arger than a
head 110a) of the bolt in diapeter, and a small diameter portion (107b)

extendi ng = dBYRchATNE 1r3ﬁtﬂh§hl§F§eVB¥Hﬂe@%ﬁmﬁﬂﬁt7§ﬁt viteh 1R£dO¥pped portion

- (107c) formed therebetween and having a dianmeter internedi ate between the
di aneter W0 tchanngl MHeaxktenddap sedthecinlebeéBrobithe sendnd ongb) of the
bolt, the fixing device being characterized in that wwth a heat insul ator
(122) i nt er pasitdl delivee &h dtshalsegpoih communication with the outflow
- channel 72 extending to the outlat 69 through the valve
chamber 74. )
A seal 76 as shown in FIG. 2 is provided between
15 each of the valve main bodies 22, 23, 24, 12, 14, 16,
18, 20, 25, 26, 27 and at least one of the members 41,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 61 joined
thereto in butting contact. The check valves 5, 11 and
the on-off valves 6, 7, 8, 9, 10 are each fastened to at
20 least one of the couplings 80, 30, 31, 32, 33, 34, 35, ,
36, 37, 38, 39, 79 opposed thereto with a bolt 113
screwed into the main body 22, 23, 24, 12, 14, 16, 18,
20, 25, 26 or 27 (see FIG. 2). The check valves b5, 11

and the on-off valves 6 to 10 ¢can be removed upward by



menber (108) and the |og nenbers (31), (33), the heat insulator (122) being
formed wi'th a spacer inserting hole (123), a hollow cylindrical spacer
(121') having an inside diameter |arger than the di angtMardifi200Re bolt shank
(110b) and being inserted through the snalldiameter portion (107b) of the
bolt bore and the spacer inserting hale (123) so that an upper end of the
spacer (121) is positioned in the |arge-dianeter, portion (107a), the
spacer (121 having a | ower end bearing 3% the support nenber (108), a

hol I ow cylindrical elastic 5 March 2002 26 Substitute sheet - 24 Cctober
2000 nenber (TEMOMing.ithesenbelsesddi3ket IR PORHEURNLOMe 8o $868Ndand t he

st epped portion (107c) for biasing the | ower nenber (31. 33) toward the
support nenbeshgciOsialve 11 Asf Ldedtioalrweithpihs first ahecksivieadve devi ce
according to claim1l1 for fixing | ower nenbers, an upper nenber and a heater
for heating &, [estfifth onweffmevatee. 10. with | thel ot an-ayfifavalve
according to claim2 . wherein the | ower nenbers (31), (33) are provided

wi th upwardl yg opgi fitd thitdnaads fodkth oh388f vEDRaStS8,vd Yeithdhiehe upper
menber (7) is provided with two upwardly open fluid channels (71)) (72)

comuni cat g Nggdidny tcﬂf-dcffj%& apnel s (31la), (33s) of the lower nenbers
vely. 4.

(31), (33) respectl | uid control apparatus according to claim3
wh [ I ' ided be b [ f f .t nmb
(7 and cach of oURYY H% SudEpaRREST oPRbrh bl Thy, 3% JrachBe B8R (35)°"

around a junction of the fluid channel (71, 72) and the fluid channel (3la.

»§

33a). “A390ls mdmitted into the first subchannel coupling 32 of the
A . A3U. A3U. An& A0. A3+. A{. AS. A>. A. A. Al & A5. A3. AyV. A9. Af 5. A3>9. A{ & Ay[ & A3. AS
>9. Al . A left shutoff-opening device 1, with the first on-off

L. AA@YbvwyzKM>| vgke_YSU] cal] cal] caU] caU] ca] caU] ca] cal] ca] cal] ca] cal] cal] ca
] caU] ca] cal] codiver]| 6 dllowdd, Tatlec adoonld] onbbeUradd cA 1l open,” Heegnd xr | f
- " ZTNU] cal] caU] cal] caU] cal] cal] ca] cal] cal] cal] cal] ca

Ul CAaﬂ cajgal eridd dd el callvend eadsedl) enbl satter] emldrndaald gall ca#$s=>

my{|l H_
2oLy, A T o e s spdand oo gl ool
B whereupon the prdcess gas flows thggugh the main body 14
of the second on-off valve 7 and the first outflow
channel coupling 33 into the massflow controller 3,
15 wvwherein the gas has its flow rate regulated. The gas is
then admitted into the right shutoff-opening device 2,
thereafter flows through the second inflow channél
coupling 34, the main body 16 of the third on-off valve
8, the second communication channel coupling 36, the
20 main body 18 of the fourth on-off valve 9 and the third-
subchannel coupling 37 and is sent into the process
chamber. When the purge gas is thereafter sdmitted into
the first check valve 5, with the first én-otf valve 6

held open, the second on-off valve 7 closed, the third



FA_y!' U dzt nhb] WX~ ZTNU] U] cal] ca] cal] caU] caU] cal] caU] caU] cal] cal] caU] cal] caU

] cal] cal] cal] caU] cal] cal] cal] cal] cal] cal] caU] cal] cal] cal] ca

U] c*adBCz0hBz| vpj d*XRf * ZTNU] UU] cal] caU] cal] caU] cal] c § Miswh]2082] caU] caU] cal]

caU] caU] cal] ca U c”MaU cal] ca] cal] cal] caU] cal] cal] cal] cal] ca] cal] cal] caU* +c
:Cvwr, s twrl e _YTNU] ca] caUlcalUca .

U] c’\a] c’\a] cal] cal] cal] cal] cal] cal] cal] cﬂ cal cal] calU] cal] ca] cal] cal] cal] cau

] caU] cal] cal] cal] cal] cal] ca; ?BI d9d qy

P RS srten i saen et sl e ol
B R e

('*rprrrrr-"5"|vpke YSf’ ZTN U] caU] caU] cal] cal] ca] cal] cal] cal] cal] caU] cal] ca
U ca] c”a] caLles’&'G] thopugh) thej £4eptiREioy Ghynnay é-&Uchb} cEPeauyj cas" @
AR O#2#<#] #MHHS( $) SOBPSRSTS) $nBo$$$$$$$+UT %-ysngal UPU] ] cal] cal] cal] caU
] caU] caU] ca] emdinc bpdgUL2aoEcthe aflrat) antdLh Faluwd aUtheUtdzetcal] cal] cal ca
U] caU] caly] caU] caU] cal] caT% % %88888&9&N& &8&' ' s't' """ """ (T(((((.)zt nhc] WXy
a[ UPU] ] U] caUjceidund baztibaa theahbl abbopling (§ k2 fhes lainUbody] ddUb&al] cal] caU
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opening device 2 is replaced by a two-port valva, with
the third subchannel coupling 37 removed from the mount
15 29. Thus, the left and right shutoff-opening devicas 1
snd 2 are amenable to various modifications.
With the embodiment shown in FIG., 1, the left
shutoff-opening device 1 has two on-off valves 6, 7,
while the right shutoff-opening device 2 has three on-
20 off valves 8, 9, 10, whereas the number of on-off valves
is varisble suitably. Two shutoff-opening devices each
having a suitable number of on-off valves are arranged

respectively at the left and right sides of a massflow

controller, and such arrangements are further arranged
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When desired, the fluid control apparatus 4
10 described is provided with a heater for preventing
condensation of water vapor and for preventing re-
ligquefaction to be involved in pasging a fluid, which is .
liquid at room temperature, as converted to a gas. FIG.
3 shows an example of arrangement in such a case. At
15 least one coupling member 31 is provided with a tape
heater 120 in contact with one or each of its opposite
sides, and a heat insulator 122 of Teflon
(polytetrafluoroethylene, PTFE) is interposed between
the coupling member 31 and the base plate 108 which are
20 both made of stainless steel.
F1G. 4 shows a lower member fixing device of the
1nvention; i.e., a device for fizxing the coupling (lower

member) 31 to be disposed batween a base plate (support

member) 108 and fluid controllers (upper members) to the
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block coupling 31 to the on-off valve main body is
formed in the upper side of the coupling 31 at each of
10 four corners thereof (not shown). A bolt bore 107 for
inserting the coupling fixing bolt 110 therethrough for
- attaching the blQok coupling 31 to the base plate 108 is
formed at each of portions of the dgupling 31 close to
its central portion. The base plate 108 is formed with
15 screw bores 109 for use in attaching the block coupling
31 to the base plate 108.
The bolt bore 107 of the block coupling 31 comprises
a large-diameter portion 107a having a diameter larger
than the diameter of the head 11l0a of the coupling
20 f£fixing bolt 110, and a small-diameter portion 107b .
continuous with the portion 107a, with a stepped portion
107¢ provided tharebetween, and having a diameter

intermediate between the diameter of the-bolt head 110a

and the diameter of the shank 110b of the bolt.
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diameter of the bolt shank 110b and an outside diameter
smaller than the diameter of the bolt head 110a. The
spacer 121 is formed at its upper end with a flange l1l21a

10 having an outside diameter approximately equal to the
diamater of the large-diameter portion 107a of the bolt
bore 107. The shank 110b of the coupling fixing bolt
110 is fitted in the spacer 121, with the bolt head 110a
bearing on the upper surface of flange l1l2la of the

15 spacer 121. The spacer 121 serves to determine the
amount of tightening of the coupling fixing bolt 110,
such that as the bolt 110 inserted through the bore 107
is sorewed into the screw bore 109 of the base plate
108, the head 110a of the bolt 110 is supported by the

20 spacer 121 bearing on the base plate 108, preventing v
further tightening of the bolt.

An snnular rubber washer 112 having an outside

diameter approximately aequal to the diameter of the

large-diameter portion 107a of the bolt bore 107 is
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course be caused to bear against the lower face of head
(:)' 110a of the coupling fixing bolt 110 without providing
the flange 121a on the specer 121. The vertical length
10 of the rubber washer 112 is so determined that a
compressive force will act on the washer 112 when the
bolt 110 is compl®tely tightened up‘in the state shown
in FIG. 4. Accordingly, the coupling 31 is biased
toward the base plate 108 by the rubber washer 1ll2. The
15 rubber washer 112, which is elastic, can be further
deformed by compression, so that the coupling 31 is
movable away from the base plate 108. Accordingly, even
if the upper surface of the coupling 31 is not £lush
with that of another coupling, the couplings are brought
20 closer to the on-off valve 7 ss the on-off valve 7 is .,
fastened to the couplings with the coupling fixing bolts
110, which can therefore be tightened up easily.
Consequently, all the seals 76 can be suﬁjeoted to a

proper pressure to ensure fluid tightness.
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5 removed components again for repair or replacement. The

heat insulator 122 is made of a synthetic resin and
therefore has the characteristics that the variation in
the thickness thereof is more dependent on temperature
and occurs more markedly with the lapse of time than in

10 the case of the base plate 108 and the coupling 31 which
are both made of metal. It is accordingly likely that a

- clearance will be created between the heat insulator 122

and the base plate 108 or the coupling 31, whereas even
in such a case, the lower member £ixing device of the

15 present invention maintains a prédetermined interval
between the base plate 108 and the coupling 31, pressing
the coupling 31 against the hase plate 108 with a
suitable force with the elastic member 112 and the
spacer 121 provided therebetween. Consequently even if

20 the massflow controller 3, check valves 5, 11 and on-off
valves 6, 7, 8, 9, 10 are repeatedly removed and
installed, these components can be attached to the base

plate 108 free of backlashas without beiﬁg influenced by

variations in the thickness of the heat insulator 122.
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upper
member (7), the bolt bore (107) of each of the lower
members (31), (33) comprises a large-diameter portion
(107a) larger than a head {110a) of the bolt in
diameter, and a small diameter portion (107b) extending
downward from the large-diameter portion with a stepped
portion (107¢c) formed therebetween and having a diameter
intermediate bety?en the diameter of the bolt head
(110a) and the diameter of a shank (110b) of the bolt,
the fixing device being characterized in that with a
heat insulator (122) intaerposed between the support
member (108) and the lower members (31), (33), the heat
insulator (122) being formed with a spacer inserting
hole (123), a hollow cylindrical spacer (121) having an
inside diameter larger than the diameter of the bolt
shank (110b) and being insertad through the small-
dlémetar portion (107b) of the bolt bore and the spacer
inserting hole (123) so that an upper end of the spacar
(121) 4is positioned in the 1arge-d1ameter!portion
(107a), the spacer (121) having a lower end bearing on

the support member (108), a hollow cylindrical elastic



10{ vvv! wXwwwdEK= 10! 10l 10%& ()-&10%& ()-sfl0%& ()-s9&10%& () -
10%<& ()-S 10%<& ()-wxuxxxyPyaBK= 10! 10s*10%& ()-Y(10%& ()-, &4 0%& () -
&P10%<& ()-!&LO0%& ()-10%& ()-Pyyyy' z° zbzdBK= 10! 5 March 2002
10!710%&'()-Z@E&lO%ﬁ&'()-&3T10%K&'() 0

10%& ()-."109%& ()-, 10%& ()-bzzzzz
210@&&.() 10< ]10< 10<910%<& ()-Gr109x &
104 & ()-s10% & ()-!'L@ 10%c& ()- 10%{& () SmlO%{& 0)- |||7}}}~aBbC 10I
101 % $10% & () - SHMLO%K & () -!, 3&L0%&’ () - 10@&& (0)-
0% & ()-10% & ( - ~B~w~~~NdEbC 10! 10
410% & ()- & F‘!@%F%z"(su&z Y Reing (J)ntﬁme&d( begyean othe (helt head
s'10% & ()-& iG\b@@lOl 10! SU09%<<& () - 109%x& gég 10( 10(

10(L: 210%1& (§ 103} 1904 &Ehe -s1epRed porkign; (1 1@0&@19%% e ) - M
LSF$10%@8' () - M&, s10%<&' ()-!9! 109%&' () - &9S10%& () - &10%&' ()-5}"?b@ 10!
10!9/910%K&f(}o@srlmnmupx)caug)Q&Xﬁ%ﬂw@;d&tme@aapnqrtmagmbqr(oanDylowmgwg&f(
)-MA?b@ 10! 10! 9/ gl0%<& ()-9s-10%& ()-!' @ @109%<& ()-' FIMIO%&' () -
7NHO%K&”()-LL12109&&A(flumﬂruahtrdl{nybag;thildbmbuaadhggaZvalcéFbading
33] c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading
83] c" "Headi ngcOoteiny "tefelaim Fiarmr #Rking lower members. an upper

Font zS">', 05: ?DI NTYO" czht nrw(} >~d; d5" T% ) %/2N57 =?A; CFI

MPAT| VWA Aadgj aaﬂlsm dnd _a abeAed 0 @d%'ﬁ@&%&ﬂbshww&&é{ lene Bdwley UE

lA#$a%9& (>*+d, - a/Y01234 607S899;

s u<= >’>AAOB$C%Ré§EgJKLM OvPQXRSTUWAYOZq[ +\ z] »_Pavbcdaf g#i N [ kDI m>pqsu{ vwP
ybz{| ~\ 6Ti manAri al Couri er New'h Root EntryWrdDocunment X

o9& ()*+,-./01

4 2@\BCDEFGHI JKL% %‘FWV\W‘ZP’:‘% _SpRARARUS BOEPTABYr SPUFRRIB ) ~

wherein the lower members (31), (33) are provided with

upwardly open fluid channels (3la), (33a) respectively,
and the upper member (7) is provided with two upwardly
open fluid chann;ls (71), (72) communicating with the -
fluid channels (3la), (33a) of the lower members (31),
(33) respectively.
4. A fluid control apparatus according to claim 3
wherein a seal (76) is provided between a butting face
of the upper member (7) and each of butting faces of the
respective lower members (3l), (33) arocund 2 junction of
the fluid channel (71, 72) and the fluid channel (3la,

33‘&) L]



