COUPLI NG APPARATUS FOR PASSAGE BLOCKS TECHNI CAL FI ELD
This invention relates to a coupling apparatus for
passage blocks that is desirably used, for exanple,’
upon coupling a mass-flow controller used for a fluid
control apparatus with a bl ock-shaped joint nenber
that is nade to abut against the controller.
BACKGROUND ART A fluid control apparatus to be used

for a semceRpdusicoaprmAiRs SR NEASeVE eiekd he | i ke
has a structure in which various fluid contro

devices are placed in a plurality of rows, with

passages of the fluid control devices on the adjacent
TEE%W%CEE' gpnnected to each other at a predeterm ned

position by evi ce connecting neans, and in recent

year the flui [

. a?%léﬁp%mﬁeﬂt D S R 1 %25?3?&3‘%85396

struct i ch mass-fl ow.controll aswtc
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w t hout usin t.ubes such i d c nt
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bl ock) is placed on each of the tmo si des

a #&@@krﬁaw@@énﬂpémﬁemeaﬁ&rtﬁh@ti§8caaﬁﬁea°mﬁbﬁtaagalnst the

bl ock-shaped joint nmenber (a | ower-stage passage
copitask)l sy two bolts from above (for exanple, Patent
Docunent 1: Japanese Unexani ned Patent Publication
No. 8-326943). 1 In the above-nentioned fluid contro
appar atus, a numnber
BACKGROUND ART

A fluid control apparatus to be used for a semiconductor
manufacturingdeviceandthelikehas astructure inwhichvarious
fluid control devices are placed in a plurality of rows, with
passages of the fluid control devices on the adjacent rows being
connected to each other at a predetermined position by device
connecting means, and ih recent years, in the fluid control
apparatus of this kind, an attempt has been made to provide an
integratedstructure inwhichamass-flowcontroller, aswitching
valve and the like are connected to one another without using
tubes. In such a fluid control apparatus, a passage block (an
upper-stage passage block) is placed on each of the two sides
of amass-flowcontroller and this is coupledwith ablock-shaped
joint member (a lower-stage passage block) by two bolts from
above (forexample, Patent Document 1: JapaneseUnexaminedPatent

Publicaticen No. 8-326943}).



of processes are required upon attaching the
upper - stage passage block to the |ower-stage passage
bl ock; consequently, inproving the efficiency of the
bolt-fastening jobs, that is, in particular,
positioning between a bolt insertion hole of the
upper - stage passage bl ock and a screw hole of the

| ower - st age passage block and a reduction in the

nunbem ehebgbd e-RECOIHRSeRIF 1URP odlro 1SMPb L1 tud P& number
obj ective of the present invention is to provide a
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taching an upper-stage passage block to a
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positioning process I ns Ion
t - e . . crew hal e of the
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of,.bol ts. BRI.EF DESCRI PTI ON OF THE W igs.. 1
oC R B G b OB B) 2 19 63aGB=ERBRRE St age
coupl i apparatus in accord fth a first aspect
PEE 3% DIPRPORER ohSCFEY POY@P ] £h8 Hefehettade BRssRde block
and Fig. 1(b) is a front cross-sectional view, which
angh ng G TGN grodegsnirbegoGfl PR tsrobessmss ppgamportant
2(a) and 2(b) show the enbodi nent of the passage
sWIRAKE coupl i ng apparatus in accordance with the first
aspect of the invention, Fig. 2 (a) is a perspective
vi ew Then@rEigrtivg I9f thei predardntinyesds-opedssi tnaprovide a
vi ew, which shows an internedi ate
coupling apparatus for passage blocks, which, upon attaching
an upper-stage passage block to a lower-stage passage block,
can easily carry out a positioning process between a bolt
insertion hole of the upper-stage passage block and a screw hole
of the lower-stage passage block, and also reduce the number

.of bolts.

BRIEF DESCRIPTICN OF THE DRAWINGS

Figs. 1l(a) anrd 1{b) show an embodiment of a passage block
coupling apparatus in accordance with a first aspect of the
invention, Fig. l(a) is a perspective view, and Fig. 1(b) is
2 front cross-sectional view, which shows a first process of
coupling processes.

Figs. 2(a) and 2(b) show the embodiment‘of the passage
block coupling apparatus in accordance with the first aspect

of the invention, Fig. 2(a) is a perspective view, and Fig. 2 (b)
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process of the coupling processes. Figs. 3(a) and 3(b)
show t he enbodi nent of the passage bl ock coupling
apparatus in accordance with the first aspect of the
invention, Fig. 3 (a) is a perspective view, and Fig.
3 (b) is a front cross-sectional view, which shows a
finished state of the coupling processes. Figs. 4.(a)
and 4 (b) show an enbodi ment of a passage bl ock
isceuplriond appasatestipnadcoidancehdichhsacescandinspeaédiate
of the invention, Fig. 4(a) is a perspective view,
pravwkds @f 4H) dauplaidy @rocs9sss sectional view, which
shows a first process of coupling processes. Figs.

5(a) minrgk.SE=)shew Bhe)ershedi #Bat cRbobhReRBSS2JLhe passage
bl ock coupling apparatus in accordance with the second
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view, and Fig. b) is a front cross-sectional view,
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processes. Figs. a) an odi ment

i stWEEEEt@E%aQFos ?-l- Qggt 58#25. 'ox?:g?ﬁg Rﬂ{laélysshiorevsa%ic g&:qgg%%i state

e second aspec I'nventt1on,

of $1d pceg%fle-ggréa?/per\?ycg%vg and Fig. 6 (b) is a front

Cross-sectio Sti ch shows a finished state of

t he upl i roc . Fig. 7 .graph that
compire® t A2 ARTALE <PaPE W MRodiBsdl gt HPasrage block
coupl i ng apparatus in accordance with the first and

CoS& %@ﬁgﬁﬁ§u§f1Phé¢Fﬁﬂ%%ﬁQﬁ1Ww¢PhatHQFOBﬂ aspect of the

. conventional 3 . ) )
invention, Fig. 4(a) 1s a perspective view, and Fig. 4(b) is

a front cross-sectional view,.which shows a first process of
coupling processes.

Figs. 5(a) and 5(b) show the embodiment of the passage
block coupling apparatus in accordance with the secohd aspect
of the invention, Fig. 5(a) is a perspective view, and Fig. 5(b)
is a front cross-sectional view, which shows an intermediate
process of the coupling processes.

Figs. 6(a) and 6(b) show the embodiment of the passage
block coupling apparatus in accordance with tﬁe sécond aspect
of the invention, Fig. 6(a) is a perspective view, and Fig. 6 (b)
is a front cross-sectional view, which shows a finished state
of the coupling processes.

Fig. 7 is a graph that compares the fastened state of the
passage block coupling apparatus in accordance with the first

and second aspects of the invention with that of a conventional




apparatus. DI SCLOSURE OF THE | NVENTI ON A p‘assage

bl ock coupling apparatus in accordance with a first

aspect of the invention, which couples an upper-stage

passage bl ock havi ng a downward openi ng and

al ower - st age passage block having an upward openi ng

Wi th each other by using a bolt, wth the openings

bei ng made to nutual | y abut agai nst each other, is
appheykded with a bolt insertion hole and a pin

Insertion hole formed in the upper-stage passage

bl ock so as to sandwi ch the opening, a screw hole and

a non-screw hole that are fornmed in the | ower-stage

bl\eckpyrespeeiT™Mey i n association with the

Dlgglit%%ig%gelpti on hole and the pin insertion hol e of the'th

upper,- st D asking ddrdthed dirs aicosedeage with 2

i nt o’ Rggggpg%Fﬁtggrtil%% hol e of the upper-stage

.passage bl.oc d ; e, Wik etk heossT e ool eppér-stage
£l I%ﬁeerc-tstogfgé&%aslggée l'ock, and a positioning pin

that is.inserted to 8 d 'dd 9Rd ROl Bwedf -stide passage
Pq}%ﬁ?eqag%gﬁggﬁg§§ggaed%?§g€, vfllhtﬁ itds | ower end portion

bei n fitted to the non- ol £-@fo e bLoWes 1154 @gBolt,
b#%%g’@éflﬁ’igoéﬂ,up oK etnﬁ?l? g’?’;cgc%%?e,o a cut -9out

section is forned near {he |ower LR @fedBt€other,
wpos ittliecﬂﬁﬁfglfkﬁsn]?ewgﬁﬂatci‘?et%l Fﬁﬁa&rlvogb?ﬁgganor?— Screw

hol e bei ng made | arger than.the dianeter t.

i et porddchrish a Ili@lgoépfs%ﬁilﬁ’& BERS K ‘_’lalg%rrloltt}fsuGJ i ng’
portion to be fitted to the cut-oqut section of : h
£ppmbdi Dnithe piopeirs s tegiPd SeRdnh B I1RGK- §8r &% %Fé‘t“;@’l"h the
that the cut-out section of the 4 -
opening, a screw hole and a non-screw hole that are formed in

n hole

the lower-stage passage block respectively in association with
the bolt insertion hole and the pin insertion hole of the

upper-stage passage block, abolt that is inserted into the bolt
insertion hole of the upper-stage passage block, and threaded
with the screw hole of the lower-stage passage block, and a
positioning pih that is inserted to the pin insertion hole of
the upper-stage passage block, with its lower end portion being
fitted to the non-screw hole of the lower-stage passage block,
and in this structure, a cut-out section is formed near the lower
end portion of the positioning pin, with the diameter of the
non-screw hole being made larger than the diameter of the lower
end portion of the positioning pin, and a protruding portion
to be fitted to the cut-out section of the positioning pin is

formed on the non-screw hole so that the cut-out section of the



positioning pin and the protruding portion of the

non-screw hole are prelimmnarily fitted wth each

other and the bolt is then fastened, and at this

time, an evenly fastened state is achieved wth the

tightening force of the bolt and a pressing force

applied by the |ower end portion of the positioning

pin to the protruding portion of the non-screw hole
poNPYRsH i n§eiinganeldndt abred ingtior Earhobtifer nosos ERAY hole

the passage bl ocks are nmutually coupled with each
aerQEélizﬁ\iﬂ@é\ﬁfﬁgef@w@& Wiaipldatth aEmatns the bolt is then

accordance with a second aspect of the invention,
fagtagﬁgdcgp% g% @k 4RBSE SiRaveriassagechbactdmyviaganieved

ownwaf d openi ng and a | ower-stage passage bl ock

.havin RN H8 Wbith PRERAG beEsPynyiSorgeapplied
Wlﬁgﬁ?¥9t§§?ﬁgﬁﬁégopenings bei ng nmade t% nmut ual 'y abut

agai nst_each. ot her. ' I L ibot 4 theserdtvding
bYhih® LRH§ E Skt OF%&?&‘%%EHE%%Q??JN rreltcl]g ?Jr% t he

upper-s e passage bl 0 i 1t BE€lanced with
ooGRRRPGE e PRy aY CRAF TRATERr o e

| ower - stage passage _block in a Lat] 1 {4 led with
eassl ethatersd }ﬁaﬁcﬁq{f BPSERGS 1{}) %‘J?g%tr%gﬁég%%%\%gﬁgbb% ock, "t

a positioning pin that is provided on the upper face
eggfh tfddoner - st age passage bl ock so as to protrude

upward, and is inserted to the pin jnsertion ho of .

t he Puppésagﬁagéo§§3§%@@15930195%$§FP§t%plﬂﬁﬁarigife with a

portion protruding above the upper face of the block fage
secdmbtayions adkitheadpvepkben, WRLCHg CRURIESoal WBREFont29

that is fitted to the upper end portion of the
pdsddd bbooy hivi ngnal dawbwkr iRt i S ARAE lower—stage passage

corresponding to the bolt insertion hole of the
b HpRe h=Stiageapassaged bipeckng with each other by using a bolt,
with the openings being made to mutually abut against each other,
is provided with a bolt insertion hole and a pin insertion hole
formed in the upper-stage passage block so as to sandwich the
opening, a screw hole that is formed in the lower-stage passage
block in association with the bolt insertion hole of the
upper-stage passage block, a positioning pin that is provided
ontheupper faceof the lower-stagepassage blocksoastoprotrude
upward, and is inserted to the pin insertion hole of the
upper-stage passage block, with its upper end portionprotruding
above the upper face of the block, a fastening auxiliary member
having a cut-out section that is fitted to the upper end portion

of the positioning pin and a bolt insertion hole corresponding

to the bolt insertion hole of the upper-stage passage block,



5 which is superposed on the upper-stage passage

bl ock, a com ng-off stopping portion, provided on the

upper end portion of the positioning pin, which,

after the cut-out section of the fastening auxiliary

menber has been fitted to the upper end portion of

the positioning pin, prevents the fastening auxiliary

menber from novi ng upward, and a bolt that is inserted
wh;,EfloiE_hgup%%ﬁB@_@H' ¥8 bakt uppsa-tdteychgasagfe tdock, a

asteni ng auxiliarynmenber and the upper-stage passage

cofﬂkﬁ Kpr2ngl £ 5 eadeds vMlitdh, t Be oGl ohoties @fbplelteend portion
ower - St age passage block, and in this structure, the

fast ening ;ayxild ag 'I}ﬁ{‘iflﬁ{ i St 40 thaes i it & eeaivexof the
Ofaa}%e- oasggetdlaqb%gﬁdoﬁw %{éce t hat protrudes downward to the

Lovest .~ Level ;i tlﬂmt just RCENGGLe DeEWaely the the upper end
faﬁ%??ﬁ?@nﬁﬁﬁl&ﬁﬁg en%g? PSS AR he bolt center axis

so .t hat on tightening.1h J%] e BUeRIiFRsdeReEDi ary
pogiara ‘?%tggtﬁoeck}e %ﬁ%?q#é’%l gq{éel}ﬁ%g force of %ﬁwe

bolt and a pressing faorce appli qﬁ LA into the
me@@@ﬁngrgmﬂmggvgbﬁP% r%dr??gngggﬁt gggggﬁéﬁing

auxi | iary nmenber bein | | E h% ced wi.th each .ot
r@@ﬂquqw*bé%ﬁﬁélﬁ%ggﬁ?%? Eheden ey?ln@oi}%&g iy pember

each other. Here, in the gresent specific téonwj{Q% screw
arghtbagerPebritage RFETSaREILAOK r 88LaHGTERATSA WL e

paral | el epi ped bl ock with a passage having g, N
hdlr adghheol ewshapbadarks s FrFGdes0¢ hondiddy thd S FRRGTUre,

and a bl ock-shaped portion or a main body portion
tHentegredn yng fouxredi ary andribgd tonprovidedsiihlad gonvex

swi tching valve. In accordance with the coupling
a8 B tqmssage that protrudes downward to the lowest
level in the just center between the positioning pin center axis
and the bolt center axis so that, upon tightening the bolt, an
evenly fastened state is achieved with the tightening force of
the bolt and a pressing forée applied downward by the coming-off
stopping portion to the fastening auxiliary member being well
balanced with each other, so that the passageblocks are mutually
‘coupled with each other.

Here, in the present specification, the passage block is
defined as a rectangular parallelepiped block with a passage
having a through-hole shape, and includes those used as joints,
and a block-shaped portion or a main body portion integrally
formed in a fluid controller such as a switching va_lve.

In accordance with the coupling apparatus for passage

blocks of the first and second aspects of the invention, since



bl ocks of the first and second aspects of the
i nvention, since 6 a coupling process is carried out
by using a single bolt, the nunber of bolts can be
reduced, and prior to tightening the bolt, the
position of the upper-stage passage block relative to
the |ower-stage passage block is regulated by a
positioning pin; therefore, it beconmes possible to
a ﬁ@ébhﬁfn%%fdfc@é‘é s helirienpagingy asing sheisgiewpolt, the
T MODE FOR CARRYI NG OQUT THE | NVENTI ON

nuRekerds pg1te Figueesaddedf eldopE ner deseigipt émimaithi bolt,
I'scuss enbodi nents of the invention. In the follow ng

thﬁxﬁ?QQQEBR”ofrﬁr%‘WJﬁé eﬁaeésatg% Ul%d]d gbt agige to the

the I gures , and front
refey tQ t Lf ' Lhhe eae I aOho€8ENo®ing pin;
Lopigg Q%s r§g§C§ grgg 5 the regerg%d si de

htﬁt}%gel?ogcedu&t?ﬁ)geco ppai) Séhé%.\%]fag @#‘I’D@géffytcgfr? P@ssage

{tUs o rst aspect of the

i_nventi on. The S bl ock i ng apparatus (1) in
bojddcH i Cgﬁﬁﬁ’%%F%t a§%eg$gg%'the i nventi on,

whi ch couples anupper -stage passage bl ock (3) having
a downward opening (3a) and a | ower-stage passage

bl ock (4) having an upmard en whi ch are
BﬂﬂTnMQﬁﬁiF@chﬁégﬁﬁﬁ €a§§VEW£%8&ontroller

(2),wth each other by using a _bolt (11) with t 11
openiRefe(Ba)g divd J4BT el righe nﬁ@lel‘?‘ﬁl%t@%?F§lBBh?n Wi

agai nst each other with a seal nenber |nter osed
dideusbetnieehinést proli dee Whvansipslt Ihs@w i 9

explanation, right and left refer to the right and left sides
of each of the Figures (b}, and front refers to the surface side
of the paper of eachof the Figures, andrear refers tothe reversed
side thereof.

Figs. 1 to 3 show an embodiment of a passage block coupling
apparatus of a first aspect of the invention.

The passage block coupling apparatus (1) in accordance
witha first aspect of the invention, whichcouplesan upper-stage
passageblock (3) having a downward opening (3a) and a lower-stage
passage block (4} having an upward opening (4a) , which are
provided, for example, cn a mass-flow controller (2),with each
other by using a bolt (11}, with the openings (3a) and (4a) being
made to mutually abut against each cther with a seal member (5)
interposed therebetween, is providedwitha bolt insertion hole

(13) and a pin insertion hole (14) formed in the upper-stage



(13) and a pin insertion hole (14) fornmed in the
upper-stage 7 passage block (3) so as to sandwi ch the
opening (3a), a screw hole (15) and a non-screw hol e
(16) that are formed in the | ower-stage passage bl ock
(4) respectively in association with the bolt
insertion hole (13) and the pin insertion hole (14)
formed in the upper-stage passage block (3), a bolt

pa%éibet Babcki 83) NserdLd d Bho diiebehle bpeaihgon3ap) ea screw
of the upper-stage passage block (3), and

ho&@r%‘@?d afht El h'aﬁ-%%fx%w Bele (4%) afhdtheird owRrmed age the
passage bI ock (4), and a positioning pin (12) that is

lo&%%e 9 gﬁaéyfg‘g'ﬂldc’gﬁs L'J:ogiﬁé’éflwgéf%/ i akB8ciation with

sage | ower end

h%oét Fgc\éggégglght f‘lgge glgf ang?écé\fw ﬂ%@réi@x I?cgle

age 'passag cut-out section
s fornmed ne [ 0

£oSHEN 1 By TP A GRe o PP o o beifiaft) ot
be fitte t%ﬁ ut.- out sec tlog%g% qtl h

isoHRFETEE &&3{3‘ B0 LR RERELEP &3?1%‘? P et Frage
| ower - st age Fassage bl ock &d&% dlanetg% Qﬁ £ th

PagGRascP e kol ¥ ( G BRrepdetofetl efhegécrﬁb{ %E% HiBcRE the
(4) is made | arger than the dianeter of the | ower 2nd

lopisrisémasf PeRsageshloaki iy /piddd 20s bR HeI Ridmiter that
of the opening portion of the non-screw hole (16) is

ismadeesitiedht bythemin einadnii emdadiantdtddr odf thReupper-stage
positioning pin (12) because of the formation of the
paEsaigeuthilogkpoBl i onitas)ts Ifeeprastd wdinigorpbetingnfiigpd to
is formed so as to extend rightward fromthe |eft

the non-screw hole (16) of the lower-stage passage block (4).

A cut-out section (17) is formed near the lower end portion
of the positioning pin {12), and a protruding portion (18) to
be fitte‘d to the cut-out section (17) is formed on the opening
portion of the non-screw hole (16) of the lower-stage passage
block {4).

The diameter of the non-screwhole (16) of the lower-stage
passage block (4) is made larger than the diameter of the lower
end portion of the positioning pin (12), and the diameter of
the bpening portion of the non-screw hole (16) is made slightly
smaller than the diameter of the positioning pin (12) because
of the formation of the protruding portion (18). The protruding
porticn (18) is formed so as to extend rightward from the left

side face of the non-screw hole (16), and a portion (4b) on the

left side from the non-screwhole (16) of the lower-stage passage



side face of the non-screw hole (16) , and a portion

(4b) on the left side fromthe non-screw hole (16) of

‘the | ower-stage passage 8 block (4) is cut off so as

to forma slight concave portion in conparison with

the other portions. Therefore, as shown in Fig. 2, in

a state where the upper-stage passage block (3) is

tilted with respect to the | ower-stage passage bl ock
blb4k, (Lheid ower ofFOEbi 88 t0f Hdwem EoSltiighiti pgnpave(d@ytisn in

fitted to the non-screw hole (16) so that the cut-out
coRPali @Bn(Wifdh heldtendOpbtt 08N  PhBrefdrepnd $hewn in Fig.

protrudi ng portion (18) of the non-screw hole (16)

2,CR Perprel J«H%Pférﬂﬂéf ubpbted vaddpaaghqat Bpsck tsisthel ted

positioning o he upper-stage passage bl ock (3) onto

wifﬁes(g:,elsg%rt' %Eagﬁeﬁi@éiﬁggea?é?%kg(aékaigﬁ pakEkedapUtthe lower

S shown i state where the
upper- s e passage. hl (3)4 -k S _ t -
L \%@P—%%g%ée gjfsszl}gleor@ln??gél 4)(1?)a1$gifl§£e t ZCS) eg?erg%ésscrew
he protrudi.ng partion (18) of .t.he ~SCl-e .
hoﬁﬁ\/\éﬁg?i §°e§<l%%f e@‘%)f:l{{‘n(émlsco\ﬁrser(:teln<3(§1 B@?’t’i %% %‘%Q%@sféﬁénmg
Jpositionin in (12) ,Thereafter, bolt (11) is

DiPadt 8hetPd it BECTRIGLNG HE LAoR GhPLrT ng YorRh-pirew hole
force exerted by the bolt_ (11) to,  draw the

(Legdwsiars Ry @ GRasabde i 10t 1K J(5 € G pikir ) e afy RtBeF cethus, the
exerted by the lower end portion of the positionin

posiifieradng @ frdes URRRE FrATAPAESpoetPbAck187) fnthethe
non-screw hole (16) upward are bal anced wth each

1 coterers t zared pecsserueAtkk, (Ah @8emdyriedsrwhed Nexdy eapsshown

achi eved so that the passage blocks (3) and (4) are
irc@ipl.ed, wihha estct otvlezre the upper-stage passage block (3)

is superposed on the lower-stage passage block (4}, a force that
presses the protruding portion (18) of the non-screw hole (16)
upward is exerted by the lower end portion of the positioning
pin (12). Thereafter, the bolt (11) is fastened, and at this
time, a tightening force (a force exerted by the bolt (11} to
draw the lower-stagepassageblock (4) upward) anda force exe‘rted
by the lower end portiocn of the positioning pin (12) to press
the protruding portion (18) of the non-screw hole (16) upward
are balanced with each other, and cdnsequently, an evenly
fastened state is achieved so that the passage blocks (3) and
{4) are coupled with each other.

‘In accordance with the coupling apparatus (1) for passage
blocks of the first aspect of the invention, since a coupling

process is carried out by using a single bolt (11), the number



In accordance with the coupling apparatus (1) for

passage blocks of the first aspect of the invention,

since a coupling process is carried out by using a

single bolt (11), the nunber 9 of bolts can be

reduced, and prior to tightening the bolt, the

position of the upper-stage passage block (3) relative

to the |ower-stage passage block (4) is regul ated by
ofabp0Skt @RI Y iduced] 2hndtpeiekote, t athengag nipe bblof the

the bolt (11) to the screw hole (15) can be easily

po&Aitiiged c@UtheFifSe rds t g6 ¥ 88 WTMOdi (BNtedhitdve to the
passage bl ock coupling apparatus of a second aspect

T t 1n
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with a second aspect " of

V.eRhiLQn.e gl ch &'ﬂ# o' R hel BB PASSAYY BhaCkerew
”fg) ﬁa&?%gog% oWnwar %?nﬁing ?gg) and ﬁﬁggr st age
SS bloc ﬁ%ég openlng (4a) |,

O@mﬁ c@%gr lr% %qalnj exa ggm%%ga mass-fl ow

contr IIer 4%5% W th ea h at her usin ?I

i th S o RGBS FRERa A B  Riade doc el ing

nmut ual | y abut agai nst each ot her mnth a_seal nenber
apeRr 3t %r Pose P& FEAREEN, OFst]E)?oW'ﬂ%%tWIPh a bol t

insertion hole (23) and a pin insertion hale 4)

f or mdthe PASERGEUPPRFE SREREL PESIRRAT BT WK 4% 1§oa%§°f%ance

sandwi ch the opening, a screw hole (25) that is
wiftdy e Grndhea srart -af ddee pasvagkionockhich)copples an

association with the bolt insertion hole (23) of the
uppRIeTS i Ry e JreesEy & Islake K 3( 3havdngosi dognivagdpprepny (

that is formed on the upper face of the | ower-stage
arpass dgevdd-adiagetpassage block (4) having an upward opening
(da), which are formed, for example, 6n a mass-flow controller
(2), with each other by using a belt (21), with the openings
{3a) and (4a) being made to mutually abut against each other
with a seal member {5) interposed therebetween, is providedwith
a bolt insertion hole (23) and a pin insertion hole (24) formed
intheupper-stagepassageblock (3) soas tosandwichthe opening,
a screw hole (25) that is formed in the lower-stage passage block
(4) in association with the bolt insertion hole {23) of the
upper-stage passage block (3), a positioning pin (22) that is
formed on the upper face of the lower-stage passage block (4)
s0 as to protrude upward, and is inserted to the pin insertion
hole (24) of the upper-stage passage block (3}, with its upper
end portion protruding above the upper face of the block (3},

a fastening auxiliary member {30) having a cut-out section (31)
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so as to protrude upward, and is inserted to the pin
insertion hole (24) of the upper-stage passage bl ock
(3), with its upper end portion protruding above the
upper face of the block (3), a fastening auxiliary
menber (30) having a cut-out section (31) 10 that is
fitted to the upper end portion of the positioning pin
(22) and a bolt insertion hole (32) corresponding to

th%ﬁ?lgokittéaﬁﬁfE%%numﬁbﬁ £RQ) pSEtibe PR §5§!€10n1ng pin
passage bl ock 'S superposed on th

p HRA0 1S3) 38 CQF rfdin%f $BPLAE bolt
(Z%Qrt%éiﬁg?’g%‘? or rredﬂ:L q-K:he upp Zgr en ortl c}r?%tof E °
n 75(%%)
n% e B B B R h%gs&?%o%a%q% yich
iLtted to ortion_ of 0 n
lsp%ﬁpfﬁayse%%@ﬁ%@ppﬁef-# LR YT S I %?Igmg of

. fromnmgvin wa and a holt th

SRR PO K217 eobREREdeoBotte %&&% E&ﬁia RBFééoPs‘if the
(23). of the fastening auxiliary nenbe and
PAsdfeersingy Binp b4hg &b Gk adder, taﬁd:% %%‘a@&%%% t(ﬁé
screw hole (25) of the |ower-stage passage blockt%ﬁ
thFnéapbsnipemtg Jpiar Y Beybras (30 hnbies Beerw1Fded ¥ upper
its lower end portion, and is threaded with the screw
erisopert2op dbithedoos it ivringumin d€age M wednahe Giptening
its portion near the upper end is nade to have a
awidl laif aweber (22h)fron mewippeuperddpoatdon bals (21) that
formed into a com ng-off stopping portion (27). The
id dstseniteg auxbl tiae yrampdetri ¢8Qolts ipsevitdet hWollbsa(32) (23)
convex arc-shaped bottom face (33) that protrudes
ofdaMmafgktiching auxiliary member {30) and the upper-stage
passage block (3), and threaded with the screw hole (25) of the
lower-stage passage block (4).

The positioning pin (22) has a male screw portion on its
lower endportion, and is threadedwith the screwhole (26) formed
in the lower-stage block (4). Since itS‘portion.near the upper
end is made to have a small diameter (22a), the upper end portion
is formed into a coming-off stopping portion (27).

The fastening auxiliary member (30) is provided with a
convex arc-shaped bottom face (33) that protrudes downward to
the lowest level in the just center between the positioning pin
(22) center axis and the bolt (21) center axis.

In the coupling apparatus (20) for passage blocks in

accordance with the second invention, first, as shown in Fig.

4, after the positioning pin (22) has been secured onto the
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the lowest level in the just center between the

positioning pin (22) center axis and the bolt (21)

center axis. In the coupling apparatus (20) for

passage bl ocks in accordance with the second

invention, first, as shown in Fig. 4, after the

positioning pin (22) has been secured onto the 11

| ower - st age bl ock (4) , the positioning pin (22) is
1dwierdiedd Big?kt 8 ptﬁ‘e st i hppben(24)) 06 ithRrted into

upper - st'age , and the upper- stage passage

tl’% %ﬁé %i}ek?ﬁ&é?ﬁ{)ﬁ@s?ﬁl Py hﬁ’l% erl AR PLRISRUE (3), and

e position o e upper-stage

a bloc 3 tive o e S

tl"g S%%%( )stag (ep aatiea %lo%l%e(%gs+ ngé%&gg@& cglgg'?he

Next, .as shovvn i n . Fi t he aste n

LaNRE 159 fdts: Cﬁlc%sk siier pcg[f g]?]hﬁgf?osulptpleorn age
passage block ittin sect

UHEE SRIHRAS g%b&Pgﬂfe@érr%g?h‘aﬂ%@ Bl qyerratiiepassage
positioning pin_(22) Then, the bolt (21) JS(i serted
blagl (t4HelSr§§EééPF9€ BYI £he ReF I FHANHRY 1% 394123) NS?‘t' as
the fastening auxiliary menber (30) and the

shipprein Sl agd pake g6 tenéar syl liangnenbeadsd vk g supperosed
screw hole (25) of the | ower-stage passage block (4)

on the tigpenrEtegs passhgghbdaialy (He bal £1t2ing ats cut-out
tightening force of the bolt (21) (a force applied by

sddeidool t31)( 29 tSee asmdabl ptiemsetde pastiéonng22a) of the
auxi | i arynmenber (30) downward) and a force applied by

pddier toming pahf (32 pppiTigerpothicobo27)2)0 isasnser pedsisto the
the fastening auxiliary nenber (30) downward are

ri’%ﬁ@lﬁ% Wd e eacde Ot hen 1591 &Ba(32n (28enby tnat eagtening
auxiliary member (30) and the upper-stage passage block (3),
and threaded with the screw hole (25) of the lower-stage passage
block (4). In this manner, by tightening the bolt (21), a
tightening force of the bolt (21) (a force applied by the bolt
(21) so as topress the fastening auxiliarymember (30) downward)
and a force applied by the coming-off stopping portion (27} so
as to press the fastening auxiliary member (30) downward are
balanced with each other so that an evenly fastened state is
achieved so that the passage blocks (3) and (4) are coupled with
each other.

In accordance with the coupling apparatus (20) for passage
blocks of the second aspect of the invention, since a coupling

process 1s carried cut by using a single bolt (21), the number

of bolts can be reduced, and prior to tightening the bolt (21),
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achi eved so that the passage blocks (3) and (4) are
coupled with each other. In accordance with the

coupl i ng apparatus (20)for passage blocks of the

second aspect of the invention, since a coupling

process is carried out by using a single bolt (21),

the nunber of bolts can be reduced, and prior to
tightening the bolt (21) , 12 the position of the

theppesisiage padsagppdrock ad® paalsaigevblbak B relative to

| ower - st age passage block (4) is regulated by a

thROSdWé 046 tgge Pt Sa32) b1 oBRT of DIie, ragueagedivyajmsifioning
the bolt (21) to the screw hole can be easily carried

pi8UY22F; gthdrkfoedr aﬂheﬁ@&giﬁ@nﬁ@b%ft’ﬂl@eﬁﬁ@l@n?ﬂl) to the
state of the passage blo coupl i ng apparatus of each

sc?%wtﬁ%lE'Eﬁh %@de%%%Q@dcd$H¥%Hfb&H the invention with
hat of a conventional apparat us. Thi s gr aph shows

the Felaty %Sglhg Qgﬁ%%& g%glpg}%lets EhaMt &N ditbg 5RB#ICOr the

(Nm) "and the t e results indicate t

patrs)gglg cg#f%o%lbqqﬁ%la%%%&ggaﬁuk'& ?EB@LC@E Fﬁgsflfrogt and second

ocks~in ce w I rst and
t f.th h
asBEFEs %ﬁ%@%caévgﬂswﬁfw%%%véﬁt. BHgrtBEadtEr pparatus.
whi c t bol t t f dat d 0t
B A T o hibhngins
same tightenin orce beln nalnta ned. Her
torger (NtB earb%gfs?%?géhspéék(fe' ard c%l?pF@a%ttShln@h%ate that

mai n body (corresponding to the upper - st age passage

thig beksnted pyaduiite deptPdingpprParatusedfaxappFadednocks
open/ cl ose val ve,

in accordance with the first and second aspects of the invention)

have the same performance as that of the conventional product
(which uses two belts) in terms of data, and make it possible
to cut the number cof bolts to half, with the same tightening
force being maintained.

Here, the lower-stage passage block (4) is ccupled with
the main body (corresponding to the upper-stage passage block)
of a fluid control apparatus {for example, an open/close valve,
a filter, or the like) adjacent to a mass-flow contrcller (2)
by the same coupling apparatus as described above or a normal
coupling apparatus using two bolts so that the mass-flow
controller (2) and another fluid control apparatus are allowed
to communicate with each other through the lower-stage passage
block (4). The present embodiments have only exemplified a

structure in which the upper-stage passage block (3) placed on
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a filter, or the like) adjacent to a mass-fl ow
controller (2) by the sane coupling apparatus as
descri bed above or a normal coupling apparatus using
two bolts so that the mass-flow controller (2) and
anot her fluid control apparatus are allowed to
communi cate with each other through the | ower-stage
passage block (4) The present enbodi nents have only

X eRld 1184, Q:on%tﬂollqtelif 2')”1"5‘“&%@)&'&% Hﬂ?ﬁgtﬁéaggwer stage

passage bl ock (3) placed on 13 mass

pa%‘g}fd@!bll‘;?l (])é( ﬁ)l 4% Lf\fﬁ ad ﬁglﬁg%ﬂ%n%/@:r st Qgeao allow this

?Fsa e as” a hnen?ﬁ :
=B ;Iééf;;%%%m I LG e,

paratus of the __inventiqn ma
31 L%clerﬁ%ﬁﬁtléoa PP “5Pocdss CoRRdAsatERTatig; gt the
N control rat us mell as between other fluid
tign NRSaE 2EBd 16AR LeoF fi hGONBRBES PTRERETREAWeen other
APPLICABILITY I n accordance with the coupling
L3P ehFaPLECt APRAFEARES BF 33! 6F herrév%regéh@r fluid control

invention, when it is applied to a fluid contro
apRfyatatusnd ato yeiqg merkehunber of processes upon

attachi ng an upper-stage passage block to a

| ower - st age passage block, the bolt fastening

operation can be nore effectively carried out, and,
INIRER I AU EREL IC¢RB JoSEY | oni ng process between the

bolt insertion hole of the upper-stage passage bl ock

and Irhescoreidma eviafh the: | ovest Sh@oepPpassage bbocKassage

is available and the nunber of bolts can be reduced

blsKNalf thebeeos®st NOsAli®n, when it is applied to a fluid
control apparatus that requires a number of processes upon

attaching an upper-stage passage block to a lower-stage passage
block, the bolt fastening operation can be more effectively
carriedout, and, inparticular, the positioningprocess between
the bolt insertion hole of the upper-stage passage block and
the screw hole of the lower-stage passage block is available
and the number of bolts can be reduced so that it becomes possible

to improve the assembling property of a fluid control apparatus

tobe used for a semiconductor manufacturing device and the like.
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to inprove the assenbling property of a fluid contro
apparatus to be used for a sem conductor

manuf acturing device and the like. 14 CLAIMS 1. A
passage bl ock coupling apparatus, which couples an
upper - st age passage bl ock having a downward openi ng
and a | ower-stage passage bl ock having an upward
opening with each other by using a bolt, with the
openi ngs bei ng made to nutwaliMg abut agai nst each
other, conprising: a bolt insertion hole and a pin
insertion hole forned in the upper-stage passage bl ock
so as to sandwi ch the opening; a screw hole and a

non- scr eg 12% Eagd RAL & e lpnTRY QE%EPQtLQWH?EE@%EJSpIeS an

passage respectively” in."assocrationh w

' t t j i ngerti . .
ufft s S REL SR DA B PN, L MaRePa, 08885 L -
13&g§léﬁ§ bol t igme Hjo -o%g of the_upp r-stage ith each

passage i gag’s Lh& reddddiid 1Tt HEYSEFeRPROTE %ol H%e

|.ower - st age passage bl ock: and a posjtionin iin that
oY hyehEEie BOBRRES ik fs ERGrInGRabe bRO e td hilBha11y

upper - st age passage block, with the | ower end portion
ahthﬁgra@éflnﬁg'i ﬁgdﬁi% 1 GAWE I Ec feRP kbl g tiqe hole and

| oner -stage passage bl ock, wherein a cut-out section
a BS-IF givREd hoe Fowsred dmd ther bPesroftege passage block
positioning pin, with the diameter of the non-screw
sthabet daiangwisdetharqrenian & Ber dvdmpleandf a men-sgwew hole
end portion of the positioning pin, and a protruding
thadr tairen fotrmeldeifithed awenttetagr rass agrcbiloakofespectively
positioning pinis forned on the non-screw hole so
irt Bakothettohwiuth skeebicdt Diséheion hole and the pin insertion
hole of the upper-stage passage block; a bolt that is inserted
intc the bolt insertion hole of the upper-stage passage block,
and threadedwiththe screwhole of the lower-stagepassageblock;
and a positioning pin that is inserted to the pin insertion hole
of the upper-stage passage block, with the lower end portion
thereof being fitted to the non-screw hole of the lower-stage
passage block, wherein a cut-out sectionis formednear the lower
end portion of the positioning pin, with the diameter of the
non-screw hole being made larger than the diameter of the lower
end portion of the positioning pin, and a protruding portion
to be fitted to the cut-out section of the positioning pin is
formed on the non-screw hole so that the cut-out section of the

positioning pin and the protruding portion of the non-screw hole

are preliminarily fitted with each other and the bolt is then
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positioning pin and the protruding portion of the
non-screw hole are prelimmnarily fitted wth each
other and the bolt is then 15 fastened, and at this
time, an evenly fastened state is achieved wth the
tightening force of the bolt and a pressing force,
applied by the |ower end portion of the positioning
pin to the protruding portion of the non-screw hole

fapreiél, Balng: welils Pahepeedevbhy %r@&‘gﬁat§Q§ Bahieved
t he passage bl ocks are nutually coupled with each

wp@m@ﬁe t2 ghRePassaas & 9ekne iyl ¢ gﬂd AR Aty fc‘!‘f’é& happlied

coupl es an upper-stage passage bl ock having

ﬂ?%"ﬁ%vpexogﬁméﬂg:% Bf ﬂl’fé"?%sitt@%?u gﬁéﬂg%ob&ﬁ&ﬁrotrudlng

aving an up openi ng

pcﬂ%lon \éf'ft Eh% §gfé\95}1oqee' ﬁ%v}ﬁ ,bog%%t ua“[ )f) r}%ﬁ%:]teg with

agal nst eac conprisi

d inin ertlon hole fo n the .
ea%r%sgﬁsgm%o R L o s an R b e O PBRRRGLY & Libtigg with
|l e that is formed in the | ower-stage passage bl ock
&G ation with the bolt insertion hole of the

upper st age passage bl ock; a positioning pin that is

provided on the upper face of the |ower-stage passage

bl ock so_as to protrude upward, and is inserted to the

pi n isrseftPansanelklark crePddper appaga tpss sejeclblossiples an

with the upper end portion thereof protruding above
URBRE TR fracssade thkooppeavinage dpeswayd bpenkngaand a

fastening auxiliary nenber having a cut-out section
lavrert-$tsade tHeetsdae e alp e ey grontpwar obpehdéng with each

positioning pin and a bolt insertion hole
otdorr eyposihag bolthewbohttHenegidnionys being made to mutually
abut against each other, comprising: a bolt insertion hole and
a pin insertion hole formed in the upper-stage passage block
so as to sandwich the opening; a screw hole that is formed in
the lower-stage passage block in association with the bolt
insertion hole of the upper-stage passage block; a positioning
pin that is provided on the upper face of the lower-stage passage
blocksoastoprotrudeupward, andisinsertedtothepininsertion
hole of the upper-stage passage block, with the upper end portion
thereof protruding above the upper face of the upper-stage
passage block; a fastening auxiliary member having a cut-out
sectionthat is fitted to the upper endportionof thepositioning
pin and abolt insertion hole corresponding to thebolt insertion

hole of the upper-stage passage block, which is superposed on-

the upper~stage passage block; a coming-off stopping portion,
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hol e of the upper-stage passage bl ock, which is
super posed on the upper-stage passage bl ock; a
com ng-of f stopping portion, 16 forned on the upper
end portion of the positioning pin, which, after the
cut-out section of the fastening auxiliary nmenber has
been fitted to the upper end portion of the
positioning pin, prevents the fastening auxiliary «
formmde brf the BPYEPGEdYardioandr ehdPdsithiadniry pin, which,
inserted into the respective bolt insertion holes of
afifer tast@pt NGuaWddd iy o FRIHL T AREnL G 4PRET t 8 8Rmber has
passage bl ock, and threaded with the screw hole of
bddif ditRq SAGhPIRHAGE onlll Ak ALY RRENB,LBLBAIAY pin,
e ed with a aped

auxiliary menber iS provi convex arc-s
PRI AEEEd Lok B LIS UL A o 48 an
o BEBE 0 LS 0L 0 S 00 S B 5B 1ty T e
S R D L L L S
o SAPLESRRLLLRN L0 e, Lostenlog, awd i sty bl oo
blpp?:sks,a%%e?:le?_%kg hg rfea sq:uetnuiarlc_:} )a/tux(:i%.lirg r%rdm\éml.nég r eiasC gr%txrg%ré'd with
a convex arc-shaped bottem face that protrudes downward to the
lowest level inthe just centerbetween thepositioningpincenter
axis and the bolt center axis so that, upon tightening the bolt,
an evenly fastened state is achieved, with the tightening force
o.f theboltandapressing forceapplieddownwardbythe coming-off
stopping portion to the fastening auxiliary member being well

balanced with each other, so that the passageblocks aremutually

coupled with each other.
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