FLU D CONTROL DEVI CE Technical field [0001] The
present invention relates to a fluid control device
used in a sem conductor nmanufacturing device or the
like, and nore particularly, to an integrated fluid
control device assenbled such that a fluid controller
can be individually taken out upward at the tinme of
mai nt enance check. [0002] In this specification, it is

to be noted that trgtﬁfﬁrﬁoﬁﬁR %Qﬁﬁ#f@ﬁ" desi gnates a

vertical directionin Fig I's for the sake of
conveni ence, soO that back and forth directions may be
reversed and the vertical direction nay be a | atera
T cta eﬁ GROUND ART [0003] As a fluid control
88 %8 Ea a sem conductor rmanufacturing device,
[S ﬁi ent docunent 1 discloses a device in which one
P includes a plurality of fluid controllers

di sposed on the up sjide and a plurality, oi nt ,
nmembefle RESFRRET r@ﬁnwrr 5@%%@0 Fo@bﬂ}gmlﬁﬁ%&e"lce
to the fluid control device, as the fluid 1

ugsft 1013 EEmigomdnat o MerBtRat Ui @lef"\?o@ep@?-'t Ehenkike, and

fluid
more particularly, to an integrated fluid control device

~ assembled such that a fluid controller can be individually taken
out upward at the time of maintenance check.
[0002]

In this specification, it is.to be noted that the term
of “vertical” designates a vertical direction in Fig. 1. This
is for the sake of convenience, so that back and forthdirections
may be reversed and the vertieal direction may be a lateral

direction.

BACKGROUND ART
[c003]

As a fluid control device used in a semiconductor
manufacturing device, a patent document 1 discloses a device
~in which one linelincludes a plurality of fluid controllers
disposed on the upper side and a plurality of joint members
disposed on the lower side.

[0004]

According to the fluid control device, as the fluid



control l er having three ports are used, and as the
joint nmenber, a joint nenber having two openings and
a joint nmenber having one opening are used, in which
the fluid controller having the two ports are

di sposed over the two joint nenbers having the two
openi ngs and the fluid controller having the three
ports is disposed over the two joint nenbers having

cbherdYDeppesi 886id aBftibe1Eei RhviRghewohpvrie ana a £luid
openi ng and constituting line-to-line connecting
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Pat ent Docunent 1. Jgpanese Une i ned Pat en
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I NVENTI ON PROBLEMS TO BE  SOLVED BY THE || NVENTI ON .
is sHEnesst evernghe FWoh2ointinereexs faviad ERediwe PRpeed ngs,

in the above patent docunment 1, although the fluid |
apdnthe| jerstamembesnheving @RE PReRdngt 8dWCPRSEL tay ng
tube, such integrated fluid control device is further
linguioeliine dunneshigwimeansiize disposedioriyreem §hei aeove two

can be reduced by reducing a bolt dianeter
joint members. A gasket constituting a seal is provided at an
abutment part between the path of the fluid controller and the
path of the joint member, and two bolts are uséd for one seal
in each fluid controller, so that the fluid controller having
the two ports are fixed by the four bolts and the fluid controller
having the three ports are fixed by the six bolts.

Patent Document 1: Japanese Unexamined Patent

Publication No. 2003-322127.

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005]

According to the fluid control device disclosed in the
above patent document 1, although the fluid controllers are
connected and integrated without any tube, such integrated

fluid control device is further required to be reduced in size.



and a path dianmeter, when the bolt dianmeter is

reduced, the problemis that strength and thrust

force are insufficient and when the path dianeter is
reduced, the problemis that a flow anount is

limted. [0006] It is an object of the present

invention to provide a fluid control device that can

be reduced in size without being reduced in bolt :
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PROBLEMS [0007] A fluid control device acCording to
ahBCaPpELaNh1 bAKERL] OfnehN EhiIER R Aldhddil N%° aflked  the
conpoSed of a plurality o ul controllers arranged
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ontroller nd line-to-line connectin ang f
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which the_flyid. controller having an inlet port and
anpuBht A8t 1pBrEedrranged in a line direction and a
line-to-1ine connection port positioned at the mddle
[8£0fhe above ports in the line direction is supported

by the pair of joint nenbers, a stepped part is fornmed _
at eadh ippBORaTtaet téie BHRESEE Inwentin LRy ie a fluid
menbers, and a line-to-line connection path formng
caphyol dewidorythat epwhedeapereddmaline sumhmitcheing reduced
with the line-to-line 3 connection port of the fluid
ivobbidtl Béamenercendt pathi djgameter.

MEANS FOR SCLVING THE PROBLEMS
[0007]

A fluid control device according to the present invention
includes parallel lines each composed of a plurality of fluid
controllers arranged on the upper side and a plurality of joint
members arranged on the lower side to connect the fluid
controllers, and line-to-line connecting means for connecting
flow paths of the predetermined lines, in which the fluid
controller having an inlet port aﬁd.an.outlet port arranged in
a line direction and a line-to-line connection port positioned
at the middle of the above ports in the line direction is
supported by the pair of joint members, é stepped part is formed
at each upper surface of opposed parts of the joint members,
and a line-to-line connection path forming member having an

upward opening path communicating with the line-to-line



line-to-1ine connecting neans i s supported by the
stepped parts of the joint nmenbers. [0008] The fluid
controll er disposed on the upper side includes a mass
flow controller, an on-off valve, a regulator, a
valve, a filter, a path block, and a joint, and the
joint nmenber disposed on the |ower side includes the
one having a V-shaped, U shaped or L-shaped path in a

cbﬁﬁEéEQHha§o§9|b§ tHhOCK yidecbhPtol Pat i 4180 SHMELEUOIMg the
path formng nenber i s disposed on the | ower side

FEHETCOT T e SRR LT REASE, 18 SBlpret BFRY 1Y EppBBed pares

okgghglgg%éknﬁekg %gne connectlon path forning_npnber

Ween e’ fluid controller and the joint
[ggﬁpfr by screwing a screw nenber for fixing the fluid
ol | er to t he joint menber. In this case, mhile
t he ﬁonv nal Eﬁﬂi to-li ne cqonnection path f

nmenbe ERPE ErcdieposRe PR Uike roPt ? udes
the two bolts (screw nenbers% this bolt can be '
admes ddoy gondFoliers PRARTR foralyvg, @hEeppRates. |2 @lve,
connecti on path form ng menber includes a T-shaped
agdiiteor apaghielacde, padiagoiatt-andpbe Jrint neweay disposed
openi ngs at both ends in the direction perpendicular
oncth¢iddwercside dnclpdesdhpaniadavimg anvisbiapedd U-ghaped
or L-shaped path in a rectangular solid block. The line-to-line
connection path forming member is disposed on the lower side
"such that its upper surface is at the same level as that of the
joint member.

[0009]

It is preferable that the line-to-line connection path

. forming member is held between the fluid controller and the
jeint member by screwing a screw member for fixing the fluid
controller to the joint wmember. In this case, while the
conventional line-to-line connection path forming member has
been connected tc the fluid controller'by,the two bolts (screw
members), this bolt can be omitted.

[0010]

It is preferable that the line-to-line connection path

forming member includes a T-shaped path forming member having

a T-shaped path having openings at both ends in the direction

perpendicular to the line and an upward opening, and an L-shaped



path form ng nmenber having an L-shaped path having one
closed end in the direction perpendicular to the
l'ines and having an opening at the other end and an
upward opening, and the line-to-line connecting neans
is constituted by interposing at |east one T-shaped
path form ng nenber between the two L-shaped path
form ng nenber. [0011] For exanple each of the

p%i}:g\eﬁ %i;r&iflﬁ er?éi%@f" Q‘Hﬂﬁdj ah L- g%?éw g%ﬂbf'ﬁ%lh? one closed

ormng a ange rectangufa
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constituting a seal,is fornmeq at thjs ﬁnln% E ..
1iB815¢P- l’FJEaF‘e <L ing Depns; asc%?R?HP%F B ?ﬁ@"smg at
i ne-to- I|ne connecti on port i ncludes an on-off val ve

lradF mpan -Fhepedppath Iarping serber Betvean tdifelwe f-shaped

the line direction across a line-to-line connection
pasht forming; ®amBepgat h conmunicating with the inlet

port is provided in one of the adjacent joint nenbers
[80ppbrting the fluid controller and a path

communi cating with the outlet port is forned in the

ot her Fpoi exampikeabeeaahdofhehienlldnepdct- ldne enmectfifon path
valve is always in comrunication with the
fbiméngombémbersonseprooidedr by Forming a flange having a
rectangular section, in a cylindrical body so as to be supported
by the stepped parts of the joint members, and its upward opening
path is provided so as to penetrate the flange. An annular
gasket holding projectiocn for constituting a seal is formed at
this opening part.

[0012]

Forexample,thefluhﬂcontrollerhavingthe1ine-to~1ine

cennection port includes an on-off valve having an inlet port
and an outlet port aligned in the line direction across a
line-to-line connection port, in which a path communicating
with the inlet port is provided in one of the adjacent joint
members supporting the fluid controller and a path
communicating'with.the outlet port is formed in the other joint

member and the inlet port of the on-off valve is always in

communication with the line-to-line connection port.



EFFECT OF THE | NVENTI ON [0013] According to the fluid
control device in the present invention, since the
"path form-ng nmenber constituting the Iline-to-line
connecting nmeans i s supported by the stepped parts of
the joint nenbers, the line-to-line connecting neans
can be provided without increasing a length in the
line direction, so that the fluid control device can

?Eﬁknb?t¥hEZ§ﬁVE§3&55 DESCRI PTI ON OF THE DRAW NGS
14] Fig. 1 1s a vertical sectional view show ng a

[BP ?ﬂ control device according to a first enbodi nent
e present invention. Fig. 2 is a plan view
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essential part of a fluid control device according to

of et doisthmembens, bre (Hagreachine fameching means can be

Expl anation of References 6
provided without increasing a length in the line direction, so

that the fluid control device can be miniaturized.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]
| Fig. 1 is a vertical sectional view showing a fluid
control device according to a first embodiment of the present
invention.

Fig. 2 is a plan view showing the same.

Fig. 3 is a plan view showing joint members disposed on
the lowerrside.

Fig. 4 is a view showing one example of a line-to-line
connection path forming member.

Fig. & is a ﬁiew showing anofher example of the
line-to-line connection path forming member.

Fig. 6 is a vertical sectional view showing an essential
part of a fluid control device according to another embodiment
of the present invention.

Explanation of References



[0015] (1) line (2) (3) fluid controller (3a) inlet
port (3b) outlet port (3c) line-to-line connection
port (6) (7) joint nenber (7a) stepped part (8)
line-to-1ine connecting neans (9) (10) line-to-line
connection path form ng nmenber (13) T-shaped path
(14) upward opening path (18) L-shaped path (19)
upward opening path (21) path (24) bolt (31) on-off
ryahke (fluid controller) (31a) inlet port (3lb)

outl et port (31c) line-to-line connection port BEST

ll}:gDE FOR, CARRYI NG QUT THE | NVENTI ON [ 0016]
( nbo&fhents of the present invention will be described

4 thagef efRnce {9 dNe f,awi ngs hereinafter: 7

(3a) inlet port

(3b) outlet port

(3¢0) line-to-line connection port
(6) (7) Jjoint member

(7a) stepped part

(8) line-to-line connecting means
(9) (10) 1line-to-line connection path forming member
(13) T-shaped path

(14) upward opening path

(18) L-shaped path

(19) uéward opening path

(21) path

\(24) bolt

(31) on-off valve (fluid controller)
(31a) inlet port

.(31b) ocutlet port

(31c) line-to-line connection port

BEST MODE FOR CARRYING OUT THE INVENTION
[0016]
Embodiments of the present invention will be described

with reference to the drawings hereinafter.
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[00171 Figs. 1 to 3 showa fluid control device
according to a first enbodi nent of the present
invention. [0018] Aline (1) of a fluid control device
includes a plurality of fluid controllers (2) and (3)
di sposed on the upper side, an inlet path form ng
joint (4) and an outlet path formng joint (5), and a
plurality of joint menbers (6) and (7) and line
[g@mﬁﬁction path form ng nmenbers (9) and (10) di sposed
on t | ower side to support the fluid controllers

(2) aﬁg £3)3 éﬂ“é E% |E1§hﬁ}¥oﬂ£rbin8§viéé é@ébrdlng to a

arrange in parall eir inlets facing forward

e30d.  BLLAgYEhe! 85 6L ARk dtd orpat s of the

erm ne ar e connect y line
[§ﬁggicting nmeans (8) as shown in Figs. 2 and 3,
by the whole fluid control device is provided

Egg)lg%oﬁs Q?L\fm?t@ ghglflsch%f]rgge a4 d CO rolsl(g)ps.l.ural:rty

h | d |
of2byyidseambipl Lonhote) oﬁﬁén@ﬁﬁl%més”e@. Py, side.

and the one éshomm as a path block) (3) having_ three
apotnke Pt tgaRing IPLnto (e ) ANG P OYBESE PATE forming joint
line-to-line connection port (3c)) used for
(6dmnevdi snpberaddhyl Phedoiint: memhginsecibloand (7) and line
perpendicular to the line direction are used. The
conhettpont patRafommiing Smgmbedst K8) canfle{1pbrditspessd on the
and (3b) are provided at predetermned intervals in
1blverl ndedtoestipport the fluid controllers (2) and (3}, and
the plurality of lines (1) are arranged in parallel with their
inlets facing forward and their outlets facing backward, and
paths of the predetermined lines (1) are connected by line
connecting means (8) as shown in Figs. 2 and 3, whereby the whole
fluid control device is provided.
[0019]

As shown in Fig. 1, as the fluid controllers (2) and (3),
the one (shown as a path block) (2) having two ports (inlet port
(2a)) and (ocutlet port (2b)) used for connection in the line
direction only and the one (shown as a path block) (3) having
threeports(inletpor£(3a),outletport(3b),andline-to-line
connection port {3c}) used for connection between lines in the
direction perpendicular to the line direction are used. The

inlet ports (2a) and (3a) and the outlet ports (2b) and (3b)

are provided at predetermined intervals in the line direction



8 and the line-to-line connection port (3c) is

provi ded exactly in between the inlet port (3a) and
the outlet port (3b). [0020] The inlet path form ng
joint (4) and the outlet path formng joint (5)

i nclude vertical cylinders (4a) and (5a) :
comruni cating with the opening of the joint nenber
through seals (20) and L-shaped cylinders (4b) and

ah@nealided o ithee venhieed :|.orP#dII‘EdQ§§) (4a) l%iﬁlde'iﬁ)eacactly
respectively. [0021] Each of t fluid controllers (2) .

1@2%%?&?}%&%1%pEﬁigEdgom{ wsw%he] ¢hel %hrll_tle[lt.e ¢S (69 .

are adjatent in ine ecti
[Ppgg ] The pair of joint nenbers (7) supportlng t he
| controller (3) having the three ports (3a),

b h
)5 e Sk esie (1 S oo
LSBT RIS B 1) e oo

connecti ng nmeans are supported, by the step
Cﬁ‘ﬁ?‘?’él??'é}ngé@ttlhﬁhe%ﬂ}ﬁ%i?fIfé”xPeB@1%&9@8?3 E’ar%@h seals
5 | evel of the joint nenbers é@ﬁ are at the sane
(Ba @nd Loskapedsyiandane{¢h)|and (Gneelded teakhe vertical
formng nenbers (9) and (10), there are two ki nds
cylthdersa(¥ashapdd (pat h reaphngively. :
[0021]

Each df the fluid controllers (2} and (3) is supported
by the pair of joint members (6) and:{7) that are adjacent in
the line direction.

[0022]

The pair of joint members (7) supporting the fluid
controller (3) having the three ports (3a), (3b) and (3¢) has
stépped parts (7a) at upper surfaces of its opposed parts of
the joint members (7), and the line-to-line connection path
forming members (9) and (10) constituting thekline-to-line
connecting means (8) are supported by the stepped parts (7a)
so that the upper levels thereof and the upper level of the j_oint
members {7) are at the same level.

[0023]
As the 1iﬁe-to—1ine cohnection path forming members (9)

and (10), there are two kinds such as a T-shaped path forming

member (9) having a T-shaped path, and an L-shaped path forming



menber (9) having a T-shaped path, and an L-shaped
path formng 9 nenber (10) having an L-shaped path,
respectively and at |east one (one in the draw ng)
T-shaped path form ng nmenber (9) is provided between
the two L-shaped path form ng nenbers (10) to form
the line connecting neans (8). [0024] As shown in Fig.
4 in detail, according to the T-shaped path form ng

m&RBEL! (1H) ’ha%lfr!gaaﬂ%(éﬁa @ \pdth 2 re@pledtdWedly afiBOSE least

- section is fornmed at the center of a cylindrical body

ohdNoné 01 nﬁ%ﬁé‘&%’%&ﬁ%@bh tgﬁavgégqp@@h %ﬁﬁﬂ%aaenqg et N®) is

] oi nt nenber's an up openi ng pat

p?ﬁ%‘?&%&tﬁ&&é‘& féh%ngﬁo(l}g%l%%p %M f%l.‘-#l %@aﬁéﬁbgi‘kh(lo) to

avi ng openi ngs  at ection

gerﬁgge ularcto ghE Ilng agg an upper part is
atrB5s PRESFFAhBE. 3R gnn Iar gasket hol di ng

[gﬁg%ﬁctlon (20a) constituting the seal 20 is provided
openi ng of the upmard openi ng path (14).
[ 0025] As shown in Fi ) &all ordln to the
L- sha%%os howm hin §iid - ng ﬁ@n@%Fae- @)30‘50}' ARt e T- Sh""P‘E‘?1
having a rectangul ar cross_section is_forned on one
p@taef@maneymﬁmgﬁrc 4P) podyfdamge t(d23e hayyipsr ﬁeaes-;tangular
the stepped parts (7a) of the joint nmenbers

7),
cupaarsedipen A§ fermed ag) tlp%mn%m&ﬁﬁmﬂlmﬁg@@iﬁ@@ (11)
and a part outside the upward opening path (19) is

tollss edippinsresb oy the lstépped patts ((8) bivihg Foitbmsinbers
part at one end and has
(7) and an upward opening path (14) penetrates the flange (12),

whereby a T-shaped path (13) having openings at both ends in
ﬁhe direction perpendicular to the line and at an upper part
is formed across the lines. BAn aﬁnular gasket holding
projection (20a) constitﬁting the seal 20 is provided at the
opening of the upward opening path (14).
[0025] o

Ag shown in Fig. 5 in detail, according to the L-shaped
path forming member (10}, a flange (17) having a rectangular
c¢ross section is formed on one side of a cylindrical‘body.(ls)
| to be supported by the stepped parts (7a) of the joint members
(7}, ah upward ;Dpen:i-.ng path (19) penetrates the flange (17) and
a part outside the upward.opéning'path (19) is closed, whereby
ah L-shaped path (18) having a closed part'at one end and has
openings at the other end in the direction perpendicular to the

line and at an upper part is formed across the lines. In

10



" openings at the other end in the direction
perpendi cular to the |ine and at an upper part is
forned across the lines. In 10 addition, an annul ar
gasket hol ding projection (20a) constituting the sea
(20) is provided at the opening of the upward opening
path (19). [0026] The line-to-line connection path
form ng nenbers (9) and (10) constituting the
ahHﬁ€1b9.|hﬁeaﬁﬁﬁmﬁﬁtgagkﬁﬁambﬂﬂﬂgﬁ&&oj%ﬂﬂkﬁht(&dﬁwh
her. Here, it is t0 be noted that "onl'y one kind is
r c pat.h S
?Ef%)g..al.z:t%ﬁ.églgetﬁé Qeﬁi iﬁ‘?) 2k I:B{rEQiQ? HEPRL So é]é*ﬂaﬁﬁ{;‘dof the

ngth thereof is t e same) and a

LSt ayi t he same di aneter as that of
u?ﬁéggygﬁﬁéépé ??EE g%gg'(l6) of the path form ng
[gggggrs (9) and (10), respectively is interposed

en the adjacent path formng nenbers (9) and

((E‘:-lg?’l :{Fen %‘?ﬂ .need F&*ooz@%aaig) :g%gbgrs (9) and

V- shaped ath 21% havi ng two upwar d openLngs (21a)

(3R4 EQBSP&PF@ﬁSd h& ﬁﬁé‘el tﬁg%qeeaqrg@ctpmg maaRst e(7) are
as shown in Fig. 3, each of the joint nenbers (6) and

weliedngpugasht aléhE};hré@@rﬁhovésl%zm ke inpieed i fhahonly one
direction perpendicular to the line direction across

kihé Vssprgparedtioy zachued the phsimEermivgemenbers (9) and
(23) are provided at four corners. Thus, each of the

(LoD nt thenbengtl Ghearebf A)s ithef isaeme )t and dabengenizad]ygtment
a

tube having the same diameter as that of the cylinders (11) and

(16) of the path forming members (9) and (10), respectively is
interposed between the adjacent path forming members (9) and
(10) according to need.

[0027]

As shown in Fig. 1, each of the joint members (6) and (7)
includes a V-shaped path (21) having two upward openings (21a)
and (21b) aligned iﬁ the line direction. Furi:hermore, as shown
in Fig. 3, each of the joint members (6) and (7)‘inc1udes two
through holes (22) aligned in the direction perpendicular to
the line direction across the V-sﬁaped path (21) and four female
screw holes (23) are provided at four corners. Thus, each of
the joint members (6) and (7) is fixed to a base meﬁber by a
bolt disposed in each through hole (22), and the fluid
controllers (2) and (3) are fixed to the joint members (6) and

(7) by bolts (screw members) (24) penetrating from the above

11



bolt disposed in each through hole (22), and the fluid
controllers (2) and (3) are fixed to the joint nenbers
(6) and (7) by bolts (screw nenbers) (24) penetrating
fromthe above 11 and screwed in the femal e screw

hol es (23) of the joint nmenbers (6) and (7) . [0028]
The line-to-line connection path form ng nenbers (9)
and (10) constituting the line-to-line connecting

| aﬁ%&e(&%i ﬂﬁech@rfé\ma@ seebyrRA1bhe (2 OVRJE Eﬂéff&fn@fmembers

the fluid control (3) and the bottom surtdace of

% dﬁ%e?ppd part (7a) of the joint nenber (7), and
ween them by the bolts (24) for fixing the

t@é%%ﬂ controller (3) to the joint nmenber (7).
quently, a fenmale screwis not provided in the

Por i HiE inBero- topenriahpes] Lareohr R dpripe ﬁtspﬂPsaF (9) and

bo| ts %2 for f|X|ng t he fIU|d controller havi n
(1pk ‘F‘PFS% beriRg BRe liBenFe-liRe RORBECTIP b é% are
~used_ in the fluid controller (2) haV|ng the two ports
PEAGLdRE PetiveemEhe %Pﬂeé‘oﬁﬂ?%@?%r"’? Then Jﬂlh@ IIRCEPRIRE (3)
ports is four. In addition, each processing accuracy
and the katgpeEyrface b tdfe trpped parentia) (@ thed joint
the path form ng nenbers (9) and (10) is set so that
member det)or aindete pdasetiweenstbeplbedheobohesséad) fROEixing
bet ween each of the upward opening paths (14) and (19)
thé fluhid qaitrdloren r{G ) newbiesj ¢t aetbet0)7and Cblmsequently,
line-to-line connection port (3c) of the fluid
a CRend X |setref3lsWhieh phevided din the path forming members (9)
and (10) and the path forming members (9) and (10) are fixed
by the four bolts (24) for fixing the £luid controller (3) having
the three ports. As a result, the number of bolts (24) used
in the fluid controller (2) having the two ports and used in
the fluid controller (3) having the three ports is four. 1In
addition, each processing accuracy of the stepped part (7a) of
the joint member (7) and the path forming members (9) and (10)
is set so that a predetermined pressure is applied to the seal
(20) between each of the upward opening paths (14) and (19) of
the path forming members (9) and (10} and the line-to-line
connection port (3c) of the fluid controller (3} when the fluid
controller (3) having the three ports is screwed with the bolts
(24), and as a result, sealing accuracy can be ensured even when

the path forming members (9} and (10) are not fastened with

bolts.
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controller (3) having the three ports is screwed with
the bolts (24), and as a result, sealing accuracy can
be ensured even when - the path form ng nmenbers (9) and
(10) are not fastened wth bolts. 12 [0029] According
to the conventional fluid control device, since the
path form ng nenber to connect the lines is also
provi ded between the fluid controller and the base

r and fixed by bolts penetrating the fluid
-controller fromthe above and screwed in the female

scr e%&@éﬁdﬂggtt%ethg'cn%x 'E? nadl F1h#8 conth@®t @@vf&@ers ince

joint menmbers’ the nu used bolts is also four

t%% r{%ahﬁ'l ‘]‘:g%?n ‘}L?e ‘?rt‘l'%alfj e 88ﬂh Ffzehfa\.’hgg :9%.1%%‘5) provided

of use ts 1s sixin
f qu roII q41 i_n F t
oERIEeR 518 okl ot R e S B ok np S B fxea vy
e presen nven as .desc iﬁ , n

biiEs E’%‘i‘%ﬁ@£ Goehe raiianepiapLisr” tebmnsbe AGovAe and

Ilnes are di sposed. on the epped p rts (7t% of the, ,
SEEFYSB{IR iR HMbER STV TOTerR .ﬂ}?g'ber similar .

direction required for the path forn1 menbers
tanehe @hhe® Ik drenkers | ithe pylkesy Faat l}q;é:s 1s also

devi ce can be mniaturized, and since the nunber of
foartin the) crserefutchel £ luid romtaodderr baviagvtke twm ports,

be low in cost and easily assenbl ed and reduced in
buei e .njdes0]of used bolts is six in the case of the fluid
controller having the three ports. Meanwhile, according to the
fluid control device in the present invention, as described
above, since the path forming members (2) and (10) for
connecting the lines are disposed on the stepped parts (7a) of
the pair of joint members (7), a length in the line direction
required for the path forming members (9) and (10) to connect
the lines is reduced and the device can be miniaturized, and
since the number of bolts (24) is reduced, the fluid control
device can be low in cost and easily assembled and reduced in
weight.

[0030]

Although the fluid controllers (2) and (3) having two and

three ports (2a), (2b), (3a), (3b) and (3C), respectively are
shown in the above embodiment as the path blocks, an on-off valve

(31) having three ports (31a), (31b) and (31c) may be used as

the fluid controller having three ports. This is shown in Fig.
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Al though the fluid controllers (2) and (3) having two
and three ports (2a), (2b), (3a), (3b) and (3C),
respectively are shown in the above enbodi nent as the
pat h bl ocks, an on-off valve (31) having three ports
(31a), (31b) and (31c) may be used as the fluid
controller having three ports. This is shown in Fig.
13 6. In addition, the sanme references are allotted to

6t hq&%’ﬁil@ﬁfpom %aﬁé k@f@%ﬁdé@hrﬁ%@gbﬁﬁga 880the same
their description wl be omtted Referring

cB\‘ﬂ ghgntg ad 8 tfﬂéjfgrgg %’g{g 141.3;2101 HE ﬁgscggP‘:HSn will

e 1S an on-o aV|ng t ein
bés £ ?d the outlet port (31b) aligned across the
in F ine connection port (31c) in the line
[Qb?ﬁ tion, in which the inlet port (31a) conmunicates
a V-shaped path (21) of one joint nenber (7)

supporting the on-off valy (%i ndthe tIe
(31b) R@Sﬁ%ﬁﬁP@aY%sFW 1 ﬁrat%es & 15%’?\'11'? {f fhearranged
ot her joint  nenber %ﬁlilfportl ng the on- off val ve
0{13‘%}3 uRé’@&r EiLﬁ@ Jt"-'baflffén AL ey §§1{191t)he iipd ethpert (3la)
port (31a) is closed and opened by its actuator (not
aBAohhy anglekepPitet(3pBIt aﬁasal)edofaqm@%rth@f flinggit@rline
(31) is always in communication with the outlet port
cogrgyrtigndeere (3ilee- in-thend icendirecbhoporin Which the inlet
[0032] The fluid controller includes an on-off val ve
pbati (314 Wweconponiis;atee swishf oW sbapedipath (21)egfil averjoint
ot her than the on-off
member {7) supporting the on-off valve (31) and the outlet port
(31b) communicates with a V- shaped path (21) of the other joint
member (7) supporting the on-off valve (31). According to the
on-off valve (31), its inlet port (3la) is closed and opened
by its actuator (not shown) and the inlet port (31a) of the on-off
valve (31) is always in communication with the ocutlet port (31b}
and the line-to-line connection port (31lc).
[0032]

The fluid controller includes an on-off valve having two
ports, a mass flow controller, a regqulator other than the on-off
valve (31) having the three ports (31a), (31b) and (31c), and
when the fluid controllers (2) and (3) shown in Fig. 1 are
appropriately replaced with the above fluid controller, the
fluid control device can be small in size and light in weight.

[0033]

In addition, although the paths (21) formed in the joint
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val ve (31) having the three ports (31la), (31b) and
(31c), and when the fluid controllers (2) and (3)
shown in Fig. 1 are appropriately replaced with the
above fluid controller, the fluid control device can
be small in size and light in weight. [0033] In
addi tion, although the paths (21) fornmed in the joint
14 menbers (6) and (7) are V-shaped in the above, it
meRba8rERiE Erand®f (HOuREe Vihladdie ithape EB¥vBE #tUs a matter
shape. I'NDUSTRI AL APPLI CABILITY [0034] The present
n n v s u I ;0 e used in a
Ogeﬁggg% UEF%F Egﬁu c%hrh%&cgﬁblc?.%%%gﬁb l'ike.
According to the present invention, the fluid contro
device can be small in size mﬁthout degrading its

Cc 1. Afluid control device
Iggﬁégﬁgﬁﬂggsg#iF%%£LEEXes each conposed of a plurality
f fiuid controllers arranged on the upper side and a
ﬁPa# ity of joint nenbers arranged on the | ower side
to conpect the fluid controllers, and |ne to [
connePEnBrREGAE LBYeREARBCPERY 1firsawap§ F°H‘Fé’°1 device
predeterm ned l|ines, wherein the fluid controller
uggdi 4§ anSERiepndyFtoanpans fentaing slevige Avgdde dike.
line direction and a |ine-to-line connection
According to the present invention, the fluid control device

can be small in size without degrading its performance.
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port positioned at the mddle of thée above ports in
the line direction is supported by the pair of joint

- menbers, a stepped part is formed at each upper
surface of opposed parts of the joint nenbers, and a
line-to-1ine connection path form ng nenber having an
upwar d openi ng path communi cating wth the
line-to-1ine connection port of the fluid controller
to constitute the |ine-toptihRpgConnecting neans is
supported by the stepped parts of the joint nmenbers.

2. The f lﬂ'ﬁﬁ@&&?k;ﬁf\’d&ﬁ@é eQ Wﬂ%lﬁ%ﬁ%@#?ﬂi%ﬁ lines each

wherein the i ne conhec
r hel n_the fL ‘ r_and th
ifiREed 308 §§UQ§?§'§§ a‘-‘ BLbeHSoRERBLICFS, P PRpkEd on tne
the flui ntr [ .__The
&rdSJc%%FP = plyrRaiidcof GGt henPar Rz rajigerton theglower
t, ath formn constituting the I|ne to-line
8%, &.cemgn%h@ofﬁwsdesco; iRy pd, Fientry Line
menber . having a T-shaped path haV|n% openi ngs at both
C&W@C.tﬁn&féea%? fo&t Fennper paad ko Rrths ehéhe predglermined
an upward opening, and an L-shaped path form ng
r whg¥edd an L-shaped path having one closed end
in the direction perpendicular to the |ines and
havi n§henf dpedi eonirol her ddreing rah dmledn popwaadd an outlet
opening, and the line-to-line connecting neans is
poattsartandged by aMtimgdiregt ian dndst 1dne-foshdpedcqaidrtion
form ng nenber between the two L-shaped path form ng
poetrbeositioned at the middle of the above ports in the line
direction is supported by the pair of joint members, a stepped
part is formed at each upper surface of opposed parts of the
joint members', and a line-to-line connecti.on path forming
member having an upward opening path communicating with the
line-to-line connection port of the fluid controller to
constitute the line-to-line connecting means is supported by

the stepped parts of the joint members.

2. The fluidcontrol device according to ¢laim 1, wherein
the line-to-line connection path forming member is held
between the fluid controller and the joint membef by screwing
a screw member for fixing the fluid controller to the joint

member.

3. The fluid control device according to claim 1, wherein
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4. The fluid control device according to claiml1, 2 or
3, wherein the fluid controller having the
line-to-1ine connection port conprises an on-off

val ve having an inlet port and an outlet port aligned
in the line direction across a line-to-line

connection port, in which a path communicating with
the inlet port is provided in one of the adjacent

j oi ntcHeeighetls Solahdid i membdecbhat ftaobhgother 1and-8o-1ine
pat h communi cating wth the outlet port is forned in

céie @t ef héans ABIPLisédthtPeshapel path EBrm&hg member
on-of f valve is always in comunication with the
hat{¥g (911 H8aGOANEELH ORa PO opénings at both ends in the
direction perpendicular to the line and an upward opening, and
-an L-shaped path forming member having an L-shaped path having
one closed end in the direction perpendicular to the lines and
having an opening at the other end and an upward opening, and
the line-to-line connectingmeans is constituted by interposing

at least one T-shaped path forming member between the two

L-shaped path forming members.

4. The fluid control device according to claim 1, 2 or
3, wherein

the fluid controller having the line-to-line connection
port compriges an on-off valve having an inlet port and an outlet
port aligned in the line direction across a line-to-line
connection port, in which a path communicating with the‘inlét
port is provided in one of the adjacent joint members supporting
the £fluid controller and a path communicating with the outlet
port is formed in the gther joint member and the inlet port of
.the on-cff valve is always in communication with the

line-to-line connection port.
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