10

15

20

25

DESCRI PTI ON FLUI D CONTROLLER 5 TECHNI CAL FI ELD The
present invention relates to a fluid controller, in
particular, a fluid controller suitable for treating a
large flowrate of fluid. 10 BACKGROUND ART A fluid
controller to which the present invention is directed
is called as a diaphragmvalve and is used frequently
(for exanple, refer to Patent Docunment 1 = Japan
Unexam ned Pat ent PubIDEcgﬁRmm 2003 42314) vam“"”m,
typi cal structure 15 thereof is

fluid controller 1 conprises a block Ilke

nm
v o 2 1141w Basdage 2, '3 11114 o |y

annul ar val ve seat 3 "arranged In a peripheral edge"@foo2+
the fluid inflow passage 2a, 20 a di aphragm 4 pressed
agai nst or noved apart fron1the annul ar val ve seat 3

so as to open and cl E@ﬂﬁ’ ?ﬁ} passage 2a, a valve
body press?r foot 5 ca aphragm 4 and

capahle _of noyi vertjcal direc .
cyI i Bﬁﬁsﬁaﬁdgg" Egﬂ %%rt%ﬁd%ibsilﬁi Qeptroller, in

serted to the concave ortion 2c. of the 25 nmain body

U

*150150%

P@f 1@ e AdtAyidpRardrodletniritahif et o bERA RS Large

-1 7 screwed into a fenmale thread portion fornmed in an
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BACKGROUND ART

A fluid controller to which the present invention is

directed is called as a diaphragm valve and is used frequently
(for example, refer to Patent Document 1 = Japanese Unexamined
Patent Publication No. 2003-42314). A typical structure

thereof is shown in Fig. 4.

A fluid controller 1 comprises a block-like main body 2

having a fluid inflow passage 2a, a fluld outflow passage 2b
and a concave portion 2c open upward, an annular valve seat 3
arranged in a peripheral edge of the fluid inflow passage 2a,
a diaphragm 4 pressed against or moved apart from the annular
valve seat 3 so as to open and close the fluld passage 2a, a
valve body presser foot 5 pressing the diaphragm 4 and capable
of moving in a vertical direction, a cylindrical hood 6 having
a lower end portion inserted to the concave portion 2c of the

main body 2 and extending upward, a tubular male thread member
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of the concave portion 2c of the main body 2 so as to
fix the hood 6 to the nmain body 2, a cover 8 covering
the hood 6 existing above the tubular nale thread
menber 7, a valve rod 9 inserted 5 into the hood 6 in
a vertically novabl e manner, having a |ower end
portion brought into contact wth the val ve body
presser foot 5 and having an upper end portion

7 Wi o Wil € tRPFbad PBré2¥AIFdPmedin an inner &Jeriphery
openi ng/ cl osing handl e 10 fixed to the upper

oprhb'@BnEEvbhﬁofﬁhdﬁ 580 P @Héfﬁhfﬂ)dgﬁyrgtgﬁegf to £fix the

t her eby nDV|ng 10 the valve rod In a‘vertic
r r
B S R e O b s

abto% lﬂﬂgefugﬁgag%éiémc}%] ‘?ﬁ'ﬁp@g ?[ ag“\jra Ivaeskn J&serted

val ve rod ownwar d on/passag
e [ end
e FHE. Bo881%, 1P, 30 phEfoaliy IRIvAPLS Bagbet axgegn? Jower
AL} of .a ba Lo urfac ncave on
erBEEhrfa 8.:'-’8‘1&”?8 pssgﬁasfczwlﬁa B Ve ‘v’&ﬁ%\h hrsser
d a right side and the other end which is
rodficq pB4ahay P b ginHan o PRECAON Bho CERALES Tawasd £rom
concave portion 2c. 20 The cover 8 is forned into a
they Coygm Bal aBhaBeNARGY AEosingohandle bQ, fixed sta Hiksgipper
hol e inserting an upper _end portion of the valve rod
engl ppEt LoR cduhe Valyieored 8dse Ast krebeoptatied 8sherghy moving
handle 10 is forned into an approxi mately oval shape
thesvaden red nin piverdicgdddisecdiand and a sompresalomgoil
a neck portion 25 10a in a center portion in a
sprdmg dddrageivedebetrveen Ahe lowen ensupkrhéad sfrive Mhalve
passi ng through a peripheral wall of
rod 9 and the upper end portion of the hood 6 and biasing the

valve rod 9 downward.

The fluid inflow passage 2a of the main body 2 has one
end which is open toward a left side and the other end which
is open to a center portion of a bottom surface of the concave
portion 2c. The fluid outflow passage 2b has one end which is
open toward a right side and the other end which is open to a
right portion of the bottom surface of the concave portion 2c.

The cover 8 is formed into a cylindrical shape having a
top wall 8a, and a through hole inserting an upper end portion
of the valve rod 9 therethrough is provided in the top wall 8a.
The handle 10 is formed into an approximately oval shape as seen
from a plane, and is formed in a shape having a neck portion

10a in a center portion in a longitudinal direction. A
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the cover 8 is screwed into a female thread provided
in the hood 6, so that the cover 8 is fixed to the
hood 6. The valve rod 9 has a flange 9a in a | ower end
portion, 5 and a |ower end portion of the hood 6 is
provided with an inner peripheral surface guiding the
flange 9a in a vertically novable nmanner and a step
portion inhibiting the flange 9a from noving above a

coRin®@HsAinK ABHAPHSH&W AR és§@hﬁn9hf&&§?ﬁ\éi peripReral dzéll of
attached to a portion a ove the flange 9a of the valve

theO8o Vet G !‘sasé‘r@v?@&'iﬁﬁolg £l & PRRERES] P&bf&é ﬁlpghaqmod

11 is received e spring receiving ring

a@%u'tw A_E‘tt‘ffé RS 1Y %a&gad i 11 HRR 600”' on of

hood 6. A gap 1S provi betmeen e top wall of
the e on, rface . of ,the
hor 1 J55; SPLgRaf P Qeﬁl%s et o thofghotee Spf maption.
e valve rod 9 ti.on in t
anfla 1 A i Y Sords S artilaebridnan aner
fac yi di n the beari ngs 14 and formed
P%gfﬁtpg%? { rRefars Gdlattend Saidet 10 TREC ARG L Ry Eb1e
snoot h ﬁoncavo convex shaﬁ_ in a hel% t direction is
maF‘é‘ﬁ?eGn P Sepportded sRhiRithpgdthe Tiangepdpfepm moving
convex portions 15a existing at positions 180 apart
abovenf et e ned s gl sérsREENG Feagdping raeg 17 is
bearing 14. The valve rod 9 is always biased downward
atfacheshker @s Pt 1edi pbopei hhel1flangd PacobHekthe rplive ipd 9
pressed agai nst the guide surface 15 on the basis of
via Bi heangnfotGe. The quuipdEssudtace1125ptingr htiuks Ineceived
beconmes | ower in height in accordance with a novenent
by 3hien sprding nrEaerisnitnicalridig €cz iamd faroranmmE axosiep portion
portion 15a, and
provided in an upper portion of the hood 6.

A gap is provided between the top wall of the cover 8 and
the top surface of the hood 6, a horizontal shaft 13 is passed
through the portion of the valve rod 9 positioned in this gap,
and a bearing 14 is attached to each of both end portions. A
guide surface 15guiding the bearings 14 and formed into an annular
shape as seen from a plane and into a smooth concavo-convex shape

in a height direction is formed in an upper end of the hood 6.
A pair of convex portions 15a existing at positions 180° apart
from each other in the guide surface 15 support the bearing 14.

The valve rod 9 is always biased downward by a compression
coil spring 11, and the bearing 14 is pressed against the guide
surface 15 on the basis of a biasing force. The guide surface

15gradually becomes lower inheight in accordance with amovement
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has a concave portion 15b having a | owest height at a

position noved at 900 fromthe convex portion 15a in

the circunferential direction. The figure shows a

fluid path closed state. A pair 5 of concave portions

15b in the guide surface 15 support the bearing 14.

Accordingly, the valve rod 9 is positioned at a | ower

side, that is, a fluid passage cl osing position.
inFarditeumsdresn tiel dyakv.eibadf Coeten®sSnvéx ot ilodt 86&¢ and

state fromthe state in the figure, the bearing 14

haBD¥eSotatd partt teh SWY BEQ1AT & Mdwed: %&tgﬁtoatb&lg&itlon
pressed agai nst the gU|de surface 15 on the basis

mova@ Bt asdngrHQrate onl geﬂg%&% Sﬂh.’ﬂ{' 180t he %ﬂrfd?ﬂnée]rent ial

and after being rotate air of convex

1 .
RO, 1985 505 L SHIRERIS SRR HS.

oMéawggreaoag 1%"’&{tﬁé?;§1d%%trf xgi é#grg%ﬁ%%%earing

openi hg position. Accordingly, ur e

4rmd 389 1552&& l{] vgfaL lzeoé'g ig pso%t tl%%e%t %ga lower side,

tha e an open e can

smntched he conventlo al f|UI .contr
el 38058, hir 4 Fade s Migtiho mobntaphl Bifie, A0 cne
ortlon side of the fluid_ 20 inflow passage 2a is
Vaflé(@eafotdo SaRecomes dndé 80° tRetabed skata feomddie Ftate in
an opening in a concave portion side of the fluid
th&u?ﬂﬂ&ﬁepaggsgeezsipg 140 eD o thet gridegeusfacfeld in a
annul ar valve seat 3, a HHX|nun1vaIue about one
stadier of &ewwpgﬁﬁﬁssﬁ%ﬁﬁm &he gpide surfgee; b2 on the basis
di aneters of the openings are limted by the 25
ofdtiap Plaghng feEee oL thecompressdonterlikspcang bor apdmfter
. In order -4 to increase a flowrate coefficient or a
be@ngy alatated ats 998cetbarpair of convex portions 15a in the

guide surface 15 support the bearing 14. As a result, the valve
rod 9 is positioned at an upper side, that is, a fluid passage
opening position. Accordingly, the structure is made such that

the handle 10 is rotated at 90°, so that a closed state and an

open state can be switched.

In the conventional fluid controller 1 shown as one example
in Fig. 4, an opening in a concave portion side of the fluid
inflow passage 2a is faced to an inner side of the annular valve
seat 3, and an opening in a concave portion side of the fluid
outflow passage 2b is faced to an outer side of the annular valve
seat 3, a maximum value (about one third of a diaphragm diameter)
of each of the diameters of the openings are limited by the

diaphragmdiameter (adiameter of the concave portion). Inorder
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to increase the dianeter of the opening in the concave
portion side of each of the passages 2a and 2b, that
is, the dianeter of the diaphragm4. Accordingly, it
is necessary to nake a size 5 of the fluid controller
1 large. However, in the existing device, there are
many cases that the fluid controller can not be
increased in size due to a problemof an installation

toSPiCeasdd f low PatBUH A1 MR 6P E¥ QW1hat et a5 Qfece@n;ary
object of the present invention is to provide a fluid

t019n6985§eltﬁé At 2B £CERE Wik Py e 9Rel ONEERE S tion
fluid without enlarging its size. DI SCLOSURE OF THE

si WEW&%' bos vy é’rﬂj%}gé‘géﬁ tz% tatﬁ% BeS?HLt' :['yengﬂeor&iameter

ere I's provi contrél F'er “conpris

ofW:l?%%ii&J outé{q?rlon boﬁé{c&@tﬂﬂ]n%l%acol J% %elcréfsslrat%:/vo assi‘% a size

w’ passage a ncave

d re d agai nst
ot HEE For SR0nt ErTRRIT I o I A ﬁ?ﬁﬁ%ﬂnpﬁeeme
ti bod as to 0
thgtsar T hiah ?Fsas&spt?{sasta&ég Pl e CLABE pe Lhoreased
ortio shape incl d|n
1] §oge” denteer BEPPioH efogap%raswefwe%v RPaFRy £nd 1t is
snmal | -di anmeter portion connected to a | ower side of
hards to Flake dibgrndilaw ﬁiﬂf § Jriiger a step portion, and
the fluid controller is further provided with a flow
pat hAoPRIAG LIPS KIS Priesead ib"@hgiebn’e%\\i’@ pspvida, a £luid
the flow path form ng disk includes -5 a
congrpdl@irawiei e capl ¢inenrlpter silardd fled ragetdfefluid without

| ar ge-di aneter portion of the concave portion in a
enfllaxigd ng gitts redmeer, a

DISCLOSURE OF THE INVENTION

Inaccordancewith the present invention, there isprovided
a fluid contreoller comprising: a block-like main body having
a fluid inflow passage, a fluid outflow passage and a concave
portion open upward; and a diaphragm pressed against or moved
apart from an annular valve seat arranged within the concave
portionof themain body so as toopen andclose the fluid passages,
wherein the concave portion is formed into a shape including
a large-diameter portion close to the opening and a
small-diameter portion connected to a lower side of the
large-diameter portion via a step portion, and the fluid
controller is further provided with a flow path forming disk

fitted to theconcaveportion, the flowpath formingdisk includes
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smal | -di ameter cylinder portion having an outer

di aneter smaller than an inner dianmeter of the
smal | -di ameter portion of the 5 concave portion and
having a | ower end received by a bottom surface of

t he concave portion, and a coupling portion coupling a
| ower end portion of the |arge-dianeter cylinder
portion and an upper end portion of the

a PaBGS - GLaNBLEF i iHisF pBRLY bANE Ak d RECENED arlye I imeter

step portion of the concave portion, and a periphera

pol? 1840 P Ue Ubrfavid§H AR agMd Sflfqiiaﬁgefg%ta%a%%f a

end portion of the large-dianeter cy r portion of

s _ﬁq-Ef@ﬂdﬁ@gbiéﬁﬂﬁéﬂPogi§§n?%g&ﬂg%h?&gégﬁgP@%QgE%ﬂ$ller

I'n the upper € porttron o
li_nd tJ fJ.ow pat.h farm di_ sk an
er R TnRt, d:dheten, 8% o R IR R g of the
ortion 15 is_fqorned b n_inner. peri.phery o he
ey T anitpndnAviad [usf PEA SaraRB it appkian surtace
form ng di sk, the diaphragm the valve seat and a top
ofLhF PRV ROTEIABI | AR FOFPFBALES RIEE F9 GOpRIANG a Lover
formng disk, a plurality of through hol es
endoRRERT @RI hanl AEHeT L dipkA T CYIRRGeTROR Hion and an upper
smal | -di aneter cylinder portion fornmed 20 between the
endRPFt 1pn it Ehe SMaldded anataofy i nEaE Mol gpaand received
form ng disk and a peripheral surface of the
bys el S%PQnﬁPé‘i‘:ioﬁoni bheofon@ave cpeBlvEOporandra Wenipheral
i nner annul ar space of the |arge-di aneter cylinder
edger pPotilianeof ot diiapharagyupki fitxe@dra iamnupperhend Ipprtion
path form ng di sk, any one of the fluid inf [ow 25
ofpbke dger gl idme fdwicg ldntibrqropassmgE tise Fdowmupathtfdming
wth a -6 |lower end of the small-dianeter cylinder
didkr,t aovabietdmat |imvprpatidetolim tige dipgler end poetobhesf the

is fornmed so as to be comuni cat ed
small-diameter cylinder portion of the flow path forming disk,
an inner annular space of the large-diameter cylinder portion
is formed by an inner periphery of the large-diameter cylinder
portion of the flow path forming disk, the diaphragm, the valve
seat and a top surface of the coupling portion of the flow path
formingdisk, apluralityof throughholes communicating anouter
annular space of the small-diameter cylinder portion formed
between the small-diameter cylinder portion of the flow path
forming disk and a peripheral surface of the small-diameter
portion of the concave portion with an inner annular space of
the large-diameter cylinder portion are formed in a coupling

portion of the flow path forming disk, any one of the fluid inflow

passage and the fluid outflow passage is communicated with a
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with the outer annular space of the small-dianeter
cylinder portion. 5 A passage including an inner side
of the small-dianeter cylinder portion, a portion
between the val ve seat and the diaphragm the inner
annul ar space of the | arge-dianeter cylinder portion,
the through holes of the coupling portion and the
outer annul ar space of the snuall-dianmeter cylinder

lowrt ePd bF Eﬁé”ﬁﬂal@-ﬁ@hﬁ@@@rtBglihééﬁ ?8ff9&hﬂﬁ§&ﬁ&?flow
and the fluid outflow passage Dby the ow pat h

palt® fﬁﬂﬂiﬁ ak skARWthE Sthed irkcfogrgé?& @o%as €6 BE'éH?IEﬂetmicat ed

area of e snal |l -di ameter cylin portion can

witd & HeAlifler! RATh NG RARRAIL OGN N tci?l.eametefr Syyinder

conventional structure 1n which the openings o
potiidpe fluid inflow passage 15 and the fluid outflow
passage are faced to the botton1surface of the

concav 0 Ies t he u%bln
port?bﬁ ggéb o?ﬁ%gﬂgihghe annu § 8 °Fo h?r?ﬂ%ié' Qﬁkter
smal | - di_anet er. I|nd I, port.i
CYZL&%? i PSOé{’C%rt PR et &Jc@npsaqa;ma@d the
a,cross sectional ar a 2Q of
a1l RS LFnES AP RIOR S RRAG N ChRd FOe SipBesen Y i der
he cross sectlonal ar ea of the passage larger in
poggg.}ﬁgr i EBf thiquah H@leﬁereﬁPPcﬁ%P]sH“r%EPEF on|gpg pae outer
fluid controller in accordance with the present
annl&tt PBACET e aRAdA-8Lrmetps ey bindre portdophds formed
di aphragm 25 agai nst the valve seat or noving the
bediwasy 58&1 fbatd infdaw passprgeadnd theaf lwdg petflow passage
structured such as to manually nove a valve rod in a
by &g Fdlovdipaddt ifmrmigg rébhak + hdmpabyshewd shntkea cross
verti cal
sectional area of the small-diameter cylinder portion can be
made larger than the passage opening of the conventional
structure inwhich the openings of bothof the fluid inflowpassage
and the fluid outflow passage are faced to the bottom surface
of the concave portion, and the through holes of the coupling
portion are formed in the annular portion in the outer side of
the small-diameter cylinder portion, it is easy to set a total
sectional area to a comparable level with a cross sectional area
of the small-diameter cylinder portion, and it is possible to
make the cross sectional area of the passage larger in comparison
with the conventional structure.
In the fluid controller in accordance with the present

invention, an operation drive portion pressing the diaphragm

against the valve seat or moving the diaphragm apart from the
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direction by conpressed air, solenoid or the |ike.
Further, the fluid controller may be of a normally
open type or a nornmally 5 close type. There is a case
that the passage conmunicating with the |ower end of
the smal | -di aneter cylinder portion of the flow path
form ng disk includes a short passage extendi ng
directly below fromthe | ower end of the

vaivel beditamayebe Cyt riERird®@ dudh asl @ oafidndal 2HIndRE SRR 1ve
extending to an outer side froma |lower end of the

rodNDi b \RASEAGE] 89ra&thien YrmaPe dHd faPrdk8a A EhbRRrtical
passage conmunicating with the outer annul ar space of

di:r%%;ﬁ:@ll |bydic%HEtrners_se‘ay:caiiE'qe%oﬁ’.@hb&@nofx{:ﬁgdfifgl. | G4floher,

ower outer side from the outer annular space o

Lo di i .
tniehe1 818 donﬁ]ﬁﬁﬂ m&% dd'd8'a RBE hfmx go]p}r?': H?égﬁrnaeafb%rn?ally

I's a case that a jornt portion havi (
1RSS! comuni cating with the |ong passage is
© prOV|%§§ in one side surface of the main body in a

pr ot I.Ng . n nqi joint portion having.an .
ol ThEFe018C o8 ss My 2uie” kg <R8,cOMnURLLERL88 witn tne
conmuni_cating wth &h out er annul ar _space, of 20_the
LGRE BRE Bre Ee 0P h a8 ABeFrF o LA A Be B PR REPR Thethe £low
her side_.surface of the in body in a protrudin
patinforning sk Erchites 3 AhOTE Poproe,Sebenting dhidectly
area_of a_ plurality of through holes in the vertical .
bedioneErem fhepl o end eh et hif frsme temcyt Lpdermpfion,
path formng disk is set to 25 0. 5 to 2.0 tinmes of
andhg teRg PRIV AteRERDO AR QwEeT -Hhidendrem aglower end
cylinder portion of the flow path form ng disk. In
ofathe si@rdcPass age tsgeas thioutorm @annaen i@ angdlehcved the passage
possible to easily
communicating with the outer annular space of the small-diameter
cylinder portion extends obliquely to a lower outer side from
the outer annular space of the small-diameter cylinder portion.
Further, there i1s a case that a jolnt portion having an
inclined passage communicatingwith the long passage is provided
in one side surface of the main body in a protruding manner,
and a joint portion having an inclined passage communicating
with the passage communicating with the outer annular space of
the small-diameter cylinder portion is provided in the other
side surface of the main body in a protruding manner.
It 1s preferable that a total cross sectional area of a
plurality of through holes in the vertical direction formed in

the coupling portion of the flow path forming disk is set to

0.5t02.0 times of the cross sectional area of the small-diameter
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obtain the fluid controller which is small and has a
large flow rate. 5 1t is preferable that a sea

menber is interposed between the |ower end surface of
the flow path form ng disk and the bottom surface of
t he concave portion of the main body. In this case,

it is nore preferable that an annul ar seal projection
brought into close contact with each of upper and

cylaWierSgoLe88s &F ﬁlﬁ?flgwsﬁ? md a1kRY, maf*n'd’botcﬁ%ance
e flow path

| oner end surface of th formng di sk and

w1tt|Ple that %Q%%%h&%cﬁeﬁftibﬁ‘édCQBS%G Eg % Oélbs?réejt.%)fé‘etdméébily

body. The seal I's constitute

ob&%ﬁ‘ﬁe‘:he 3 ML£&K Q!O%ltlj?ﬁ.rl@]:e§ﬁl&‘geji% %fmals.t 1516& ];_rwgégl Yaﬁ&e flow

Hv, nore preferably
ré%lckers hardness of the | ower end surface of the flow
path form ng disk and the botton1surface of the

150 1Y Rate e a%Fétg%‘a@P b Lo ERpYof fetheen

pr ferabl tlu% t he _s rOJe%%h m.rror
e fourE na s ace S iith £LaRInE T Eprm 5ad 41pBrang, the bottom
coatlng is applied to the gasket. In_accordance with
S“Fﬁéqfﬁ £t V& POFLLAR G &henpain RRdy i oD E‘il-“h%é’ase'
IS p035|ble to._ make the cross sectional area
ltt Fré BassRecteralleihaboAaprsytay enal Hér‘biﬁﬁ‘/*é#ﬂm dqmught
structure, it is possible to increase a flowrate
indGefLPER AN BAC Hth RBEDi ¢ uppPsrzandrlawar sugfgces of the
controller fixed, or it is -9 possible to achieve a
segdwHembpRgL S fEqumed fin the dmwed! ead sirface of the f£low path
forming disk and the bottom surface of the concave portion of
the main body.

The seal member is constituted by ametal gasket, a Vickers
hardness thereof is preferably 80 to 200 Hv, more preferably
100 to 140 Hv. A Vickers hardness of the lower end surface of
the flow path forming disk and the bottom surface of the concave
portion of the main body is preferably 250 to 450 Hv, more
preferably 300 to 400 Hv. Further, it is preferable that the
seal projection is mirror finished, and it is preferable that
a Teflon coating is applied to the gasket.

In accordance with the fluid controller of the present
invention, since it i1s possible to make the cross sectional area
of the passage larger in comparison with the conventional

structure, it is possible to increase a flow rate coefficient

while keeping a size of the fluid controller fixed, or it is
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keeping the flow rate coefficient. BRI EF DESCRI PTI ON
OF THE DRAWNGS 5 Fig. 1 is a vertical sectional view
showing a first enbodinent of a fluid controller in
accordance with the present invention. Fig. 2 is a
plan view of the same. Fig. 3 is a vertical sectional
vi ew showi ng a second 10 enbodinent of the fluid
controller in accordance with the present invention.

polsisgblé £6 @chbévé GRlowABlzOAY| oFf it8i $haWaNGortroller while
conventional fluid controller targeted by the fluid

ke ey Flbw Geiel et £ Wildht.he present invention.
15 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON

Description will be given bel ow of enbodinments in
accordance with the present invention with reference

h . , . .

ggsér?ptﬁgﬁ, rlghl aﬁg{ gd |efFlﬁg§ﬂ%¥?§h{ anggleft in
h ;AW « El gs. d [ t Qof

the g@4gw 40%.e Bl QRrth AN c%l%vxaq{]g,%@g%g;omﬁt% fArst

flui €r 1n accordance W Fese

[ [ ' I er .21 _co i Ses
enpReipmtor 8, FIUA COMEALEE 15'a60TRASAEE s phe oppsent
i 23 2 fluid outfl ow passage 25 23 and a concave
I?QW&ié“LZS open upward, a flow path form ng -10 di sk
26 fitted tq the concave portion 25 of the nmain body
22, FdF-afndiSa® Phake Vs"&l‘{ of7 L& S in the flow
pat h tornin% di sk
Fig. 3 1s a vertical sectional view showing a second
embodiment of the fluidcontroller in accordance with the present
invention.
Fig. 4 is avertical sectional view showing a conventional
fluid controller targeted by the fluid controller in accordance

with the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Description will be given below of embodiments in
accordance with the present invention with reference to the
accompanyling drawings. In the followingdescription, right and
left mean right and left in the drawings.

Figs. 1 and 2 show one embodiment of a £luid controller
in accordance with the present invention.

A fluid controller 21 comprises a block-like main body
22 having a fluid inflow passage 23, a fluid outflow passage

23 and a concave portion 25 open upward, a flow path forming
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26, a di aphragm 28 pressed agai nst or noved apart from

the valve seat 27 so as to open and close the fluid

passage 23, and an 5 operation driving portion

pressing the di aphragm 28 agai nst the valve seat 27

or noving the diaphragm 28 apart fromthe valve seat

27. The concave portion 25 includes a | arge-di aneter

portion 25a close to the opening and a small -di anet er
dipk ticopizted t6 tRENEGAECEVE port ER5SbEetRE hAen body 22,

| ar ge-di aneter portion 25a via a step portion 25b.

anlBBnAREtaFa Die Hdatl B9 POFAAGEG 4% tReF W P8O PmPng disk
di aphragm presser foot 41 pressing a centéer portion of

A . . O
26t Ng a1l AR A0 P8P r S5k & %@g]qlnﬁs é:gcgr Z{%\Ge'agaggrg ﬁi(;gv\“}e '}:ﬁg valve

direction, a 15 cylindri havi

s t2i7°'§8;%§grt}bﬁ8859 LR8 cE8E8a¥ﬁe?giﬁ%§&§g§éa8£ 34'€ and an

mai n bo uch a manner as

oo B 908 A5 A0S Lol LRSS Sl BuhOYEE one

and ex ng upwa

le_.thread portion foryed.in an _quter periphe of
Vaté}ﬁ’elgj1 ESRt a\a/ BHrPP RS ot 1S S IAPHLAI 28, aBgY %‘Eg@o{}g% valve
tq fix the hood 42 to the main body 22, a valve rod
sqé% i“fserted into the hood 42 in a vertically novable
mann and haviqgag ] ower. end. brought i nto_contact
Wit h ﬁ*tens%aws KA é9stncudes & lapgeadishpreEfoxtion
coi |l spring 45 biasing the valve rod 44 downward. 25
2%&%%%@% SARAHG i B §netifEiameter portion 25¢
| arge-di aneter -11 cylinder portion 31 fitted to the
coangyesdedt hred dovwear s1da afbiheotaxge- ¢hameter pontiion Rha via
a fluid tight manner, a small-di aneter
a step portion 25b.

The operation driving portion 29 is provided with a
diaphragm presser foot 41 pressing a center portion of the
diaphragm 28 and capable of moving in a vertical direction, a
cylindrical hood 42 having a lower end portion inserted to the
concave portion 22c¢ of the main body 22 in such a manner as to
press a peripheral edge portion of the diaphragm 28 to a lower
side and extending upward, a hood nut 43 screwed into a male
thread portion formed in an outer periphery of the concave portion
22c of the main body 22 so as to fix the hood 42 to the main
body 22, a valve rod 44 inserted into the hood 42 in a vertically
movable manner and having a lower end brought into contact with
the valve body presser foot 5, and a compression coil spring
45 biasing the valve rod 44 downward.

The flow path forming disk 26 includes a large-diameter
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cylinder portion 33 having an outer dianeter snaller
than an inner dianeter of the small-dianmeter portion
25c of the concave 5 portion and having a | ower end
received by a bottom surface of the concave portion
25, and a coupling portion 32 coupling a |ower end
portion of an inner side surface of the |arge-dianeter
cylinder portion 31 and an upper end portion of an

cyQitndiersipdetivnr Baceietetiheosthé | 14k GaEd PAMEYSF ¥ tion 25a
portion 33 and received 10 by the step portion 25b of

oft fife CONCRANR POFELOA i G TG Yht rtanH B | 2 U B8 ameter
cylinder portion outer annular Space Si Is forne

cyl@heRen plohe 19 klz- ﬂh@%geﬁncéﬂﬂ:gg e&i%ﬂé%éf r%rﬁ%ﬂffér ifan an

flow path formng disk 26 and a peri phera ace o

inhl§ d§gxﬁéké9i_rcﬁf;%h§rsrﬁ)ﬁii@fa§€é€esp o&'l%igﬁoﬁ]gé\@f th% Sqpeave

portion. 15 val ve seat . rovided Tn an-u
N Tele] %pgb Chadi t$ §ﬂﬁll-§! der rtion.33
P of tohe ?owapartlﬂ glrom ngen éggég\r’eéﬁdd‘} % ﬁggg?wgsv.é%%ace of
a t hereof i setto{]ave a
e RBoOATE BTtk 2B e ok SrbotL iR paftion Apsounking a
loof tge | ar e-dignetgr c¥lin er Ertion gﬁ f the flow
SEHOPO BTG O Ok BoineSt fidairuphras AL ERe dandriflianeter
n per en ortion_of the |arge-dianmeter cylinder
CYgdMAeo PRT LI R ANGVARHHRPSD SR §oFitden 96 #R Qter side
out er geri heral edge portion_thereof , and is
suntage Of dhe st 1a e hrhdRaer R Ern A6t andtreqpived
Ieading end of the valve seat 27 in an annul ar
by 6hei 8hePrPeRtianetSkiqfe the gopgaval Postien ectAastPrdingly.
an outer peripheral edge portion in the case of -12
a |58ladd -sHanete ) siviade hparfel ol aptreayandsyersfast S1 is
41. Accordingly, there is fornmed a | arge-di aneter
fogyieidh et weent itdwe small-diameter cylinder portion 33 of the
flow path forming disk 26 and a peripheral surface of the
small-diameter portion 25c of the concave portion.

The valve seat 27 is provided in an upper end surface of
the small-diameter cylinder portion 33 of the flow path forming
disk 26, and a leading end (an upper end) thereof is set to have
an approximately the same height as that of an upper end of the
large-diameter cylinder portion 31 of the flow path forming disk
26. The diaphragm 28 is fixed to an upper end portion of the
large-diameter cylinder portion 31 of the flow path forming disk
26 in an outer peripheral edge portion thereof, and is structured
such as to be brought into contact with a leading end of the

valve seat 27 in an annular portion in an inner side in a radial

direction from an ocuter peripheral edge portion in the case of
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i nner annul ar space S2 surrounded by the inner

peri phery of the |I|arge-dianeter cylinder portion 31
of the flow path form ng disk 5 26, the di aphragm 28,
the val ve seat 27 and the upper surface of the
coupling portion 32 of the flow path form ng di sk 26.
A plurality of through holes 34 in a verti cal

di rection conmmunicating the snall-diameter cylinder

befloig ipYies@idd dowhndrl bys RAkE dlapiihdn & retf38- Hyetar.
cylinder portion inner annular 10 space S2 are forned

AdddridiaqagupPth8ge POs to2hedZa Q.faﬁdée d1lami teat By ifﬁ&hf} $ortion

disk 26 at a uniforminterval i'n a circunferen

in‘ill'erreﬁhhﬁmarascpéé@% éﬁ‘rfbgnd§% Y Enb! Hfh ng?;grr gh%%y“of the

23 |nc udes a short passage exten

Lo g v S ?‘6%8—%”%2%5%?%% ??ﬁg]eatngsawﬁng aisk
f 23 t

R e

le f d ,qf

o R erbbdshe %é‘%rg—li%%e oot nErfo ﬁiave&g%l?t h i:rr% Fh 26
fl fl t th t
o e ARl SOTBR T ot 48 R vcon
the rovvpatEh forn1n 26. An inlet side joint

IgRtdng %F@éﬁl&e 1af"ﬁt&r|%fkirﬁ%repgaﬁ%euéprtaf@ular

mai n_body 22 in a protruding manner, and a

SPgcEpel N g dpRgendiBre tehRY L nden portdonctnnettanhular
to the | ong passage 23a of the fluid inflow passage

SPATE A2 ddn bhee pourding positden 32 athéheof hew path
portion 35. -13 The fluid outfl ow passage 24b extends

formiag idfiak 126nart asiwpel foamn dutiepwaly dowercioaumfesiend)ial

froma right surface of
direction, as shown in Fig. 2.

The fluid inflow path 23 includes a short passage 23b
extending directly below from the lower end opening of the
small-diameter cylinder portion 33 of the flow path forming disk
26, and a long passage 23a extending to a left side (an outer
side) so as to form an acute angle from a lower end of the short
passage 23b, so that the opening close to the concave portion
in the fluid inflow passage 23 is communicated with the lower
end of the small-dlameter cylinder portion 33 of the flow path
forming disk 26. An inlet side joint portion 35 is provided
in a left side surface of the main body 22 in a protruding manner,
and a slope-shaped joint member inner passage 35a connected to
the long passage 23a of the fluid inflowpassage 23 in an extending

manner is formed in the joint portion 35.

-13-



10

15

20

25

the smal|l -dianmeter cylinder portion outer annul ar
space Si. The outlet side joint portion 36 is
provided in a right side surface 5 of the main body 22
in a protruding manner, and a sl ope-shaped | oint
menber inner passage 36a connected to the fluid
outfl ow passage 24 in an extending manner is forned
in the joint portion 36. A male thread portion is

provirted Flldiaubat £Rew pA8ERGS 248 &%kt&A&si €6 right lower
portions 35 and 36 in the inlet side and the outlet

51%|eannSB%9.9.§u@flyt ﬁ%wJeQ' BhtBer E!L&E? Brofn4 fﬁ@gﬂ esﬁloface of

limited to them but can e oy various types

t hRCHRE HANEanfh £ & E?ﬁ.w& lﬁ@ér 2hnuh4r! XV | The

path open state i phragm presse
£ nf]c’sl %6 \H h h.th ém nt
i3 SEYEe AAHOHRE T oh s“wdo 395 408 ‘fé%h&agia Follece

t apet er 4§? ortion_ 3
o5 Poe, R e 16, Elp St (i i erdodie Lot sneves

nd t he_di {% m 28 %g e- m

3?1“ was* eao?flpsa PhARRIa A 4P 30 PhaFh it erow

hol e Qint portion 32 of the flow ath )
papgAde gt AR AR Ca LTS pRns Ladoaned 1k dd: JpoRLiRsF tion
outer annul ar space S1, and the joint portion inner
36passage 36a of the fluid outflow passage 24, in

sequence. At this tinme, a size of the opening in the

si de Pofadgc khzpadhpogsheny&s pprevded otn (oiter paripfferies

| ow passage 25 23 and the fluid outfl ow passage 24 and
ofagthe gisinte porddonsapband 46oin tthe doketrside and phelputlet

bet ween the openings conme to a neck portion for a
s ildgr.geShapeasr af ethelodwimt parHcl gpe@5ngndr 86 ane not limited
to them, but can employ various types.

In accordance with the fluid controller 21, in the flow
path open state in which the diaphragm presser foot 41 is moved
upward, the fluid flows through the joint portion inner passage
35a, the fluid inflow passage 23, the small-dlameter cylinder
portion 33 of the flow path forming disk 26, the portion between
the valve seat 27 and the diaphragm 28, the large-diameter
cylinder portion inner annular space S2, the through hole 34
in the joint portion 32 of the flow path forming disk 26, the
small-diameter cylinder portion outer annular space S1, and the
joint portion inner passage 36a of the fluid outflow passage
24, in sequence. At this time, a size of the opening in the

side of each of the concave portions of the £luld inflow passage

23 and the fluid outflow passage 24 and a cross sectional area
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the side of the concave portion of the fluid inflow
passage 23 can be enlarged at a degree that the fluid
outfl ow passage 24 5 is not open to the bottom surface
of the concave portion 25, and a necessary size of
the opening area in the side of the concave portion
of the fluid outflow passage 24 can be secured in a
right surface of the small-di aneter cylinder portion

ofotther cammnuhftat3pacatl  bétiiddierthe? opedIhgsCebin@N8d a neck
area of the comunication 10 path between the openi ngs

poritilche ford@ Ahrigae FAQNC2Ue RO ibREVer Of thd & érﬁﬂj% area in
i nfl ow passage 23 and the fluid outfl ow passage

th%eﬁﬁlﬁédof Neife (rRlave BoStI6A! 6P e 316A d E‘ ietv ]Eé(sgage 23

plurality of through holes 34 bel ng forne

azi‘an\él glﬁeﬂgh' Qg é%t g ?Quﬂdog)uszfo assa e 24
| arre:: er | Ondou ?ngu I nner
a%,eﬁr%p*e%stgigﬂézﬂg?%g%ﬁgﬁ% B A A W i 2

CLOSS; |onaI al ea thereog IS g
anf Ehebif ey iaBY) oLl e (e &%sn?%i psipncave
t.h _ca red er in co n wth & e

o ibaner t?’aﬂ *S-S# SRbeaR AR gy canbs sehutefninazont

to circulate a IOM/rate of fluid in the fluid

YRS Pk Fhezima%ﬁeﬂéﬁmﬁéer. PYLin(BEsPRTELER FHRANNULar

the area of the flow path wthout increasing the
SPfcsnel er IITERIRT ditaphP e fierd ionadcaren mfi hejqoqmunication

possible to increase a flowrate coefficient while
pPatbepetyeehRe thpzerenings in (ihe edder off| the 2aoneggve tpartions

fgossnble 25 to achieve a downsizing of the fluid

&her 1ndd Anfillew pargsegengs3- aBdt bleeffbeld outflow passage

coefficient. In this case, in the fluid controller 21
24&imapciupe@ilga total cross sectional area thereof byaplurality
of through holes 34 being formed in the annular coupling portion
32, and both of the small-diameter cylinder portionouter annular
space S1 and the large-dilameter cylinder portion inner annular
space S2 are formed in the annular shape, so that the cross
sectional area thereof is secured. Thus, the cross sectional
area of the communicationpath canbe secured larger in comparison
with the conventional structure. Accordingly, it 1s possible
to circulate a large flow rate of fluid in the fluid controller
21. Therefore, it 1s possible to increase the area of the flow
path without increasing the diameter of the diaphragm 28.
Accordingly, it is possible to increase a flow rate coefficient

whilekeepingthesizeof thefluidcontroller2l, oritispossible

to achieve a downsizing of the £luid controller 21 while keeping
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1 and 2, as the operating driving portion 29 pressing
t he di aphragm 28 agai nst the valve seat 27 or noving
t he di aphragm 28 apart 5 fromthe val ve seat 27, for
exanpl e, the structure may be, of course, made such
as to manually nove the valve rod in a vertica
direction as shown in Fig. 4. However, the structure
may be made such as to nove in the vertical direction
then flllow haties dfef @M mMssed air or sol enoi d. Further,
the fluid controller 21 10 may be of a normally open

type 1or thiBoeaBE!, Vil ©@8€ 1A cdnitio1d e3N9WSsRoWR! £n Figs.
preferabl e aspect of the confronted portion between

15&3&[%&WMé%EePQfiﬁ&ﬁr@@ihp%df¥¥3hfB?feQEgn§Qﬁed¥§Bhragm

and the other enbodinent of "the operation driving

Zspﬁbtaiiﬂﬁft tHe 9a§€€°§ga€®f)gjf@l@iri?f the &i#ﬂragm 28 apart
controller n accordance 15 w th tHe prese
. on. L1 ovi ; CE h
el S8l Oyl lP 59U IR O bl 8By ne e
o5 il B ok 0o oad0S SR RE R Y gt o
cont.ro r

46 of flui I 40 | d i th thi
I N A L AL
B S0 B4 LA % RS 00 Ll Pl o2 o

smal | -di anmeter cylinder portion 53 having an outer
CORPIFSSE &l PErSOhEROLR-  iFHFdMed afbeef LBl di¢eutroller 21

smal | -di aneter portion 25c of the concave portion and
maya\Pen@fa a AeEmaddyy raRadt atPeh o1y &hararsa s falaseoftyas: .

t he concave portion 25, and a coupling portion 52

couplFiligy @ shewkoadrorsdysfierahicofsarcitnaértiyé dzonfronted

surface of the large-dianeter cylinder portion 51 and
poxtigpbetwagnpohe ilnvest end pereioniofethe inner disk and the

body and the other embodiment of the operation driving portion,
as a second embodiment of the fluid controller in accordance
with the present invention. In the following description, the
same reference numerals are given to the same components as those
of Figs. 1 and 2, and a description thereof will be omitted.

InFlg. 3, a flowpath forming disk 46 of a fluid controller
40 in accordance with this embodiment includes a large-diameter
cylinder portion 51 fitted to the large-diameter portion 25a
of the concave portion in a fluid tight manner, a small-diameter
cylinder portion 53 having an outer dlameter smaller than an
inner diameter of the small-diameter portion 25c of the concave
portion and having a lower end received by a bottom surface of

the concave portion 25, and a coupling portion 52 coupling a
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surface of the small-dianeter cylinder portion 53 and
received by the step portion 25b of the concave
portion. Accordingly, 5 a small-dianmeter cylinder
portion outer annular space Sl1 is formed between the
smal | -di anmeter cylinder portion 53 of the flow path
formng disk 46 and a peripheral surface of the
smal | -di ameter portion 25c of the concave portion. The

lowalrven8 @¥rtdon 6f HPYhH8d diHeABuvPRBE cﬁf“GhéL!I.rafﬂj‘é‘—d?Ifameter
10 the small-dianeter cylinder portion 53 of the flow

cylain@dropdirtd ondb3kaA8. arthger @3l PDreAdn( BFyHﬁp&Eter side

end) thereof is set to have an approximte t he sane

suSadid o2Sthd am=0f1 - MR & Qiﬁﬁeﬁ:rk??riféﬁ%Bdéﬂ e%elved

cylinder portion 51 of thef ow path formng dis

t tﬂﬁedbﬁgﬁrﬁ{gﬂ £8n! $51 132 LH0 c@ﬂcﬁgge%ofgﬂioﬁ or tch%lﬁo ingly,

e 15 l'ar'ge- di anet er cyllnder por ti of t

ter_ neriphe ed
a por |on eré%:‘ Sgylﬁ" rucuured‘pc srlln%{“%gle{ E‘g)eace Sl is
{ nt act di
fo;%z%%g%t'w%egnn%zwn%fngﬂpg&msﬁ%%ncgﬂmaﬁsrpgrﬁsopneg St the
di_al rection fro ter eripheral edge
£ISE R APTHDE A0 ( (ib oh p I  GHREAGS 1RF the
hragm presser foot 41 Accordingly, there is
St 8 R B St S rhli CBIaAEh PARHER
annul ar space S2 surrounded by the inner periphery of
the Thgr YalyraRefEr2Tys HH@F’iﬂSPt i®Pm pnpen gadf $@yface of

path form ng disk 46, the diaphragm 28, the valve
th@eﬁ'[“aé-? diameReT ppLinder Peedipg 23 ofhthe dilsw Rgth forming

portion 52 of the flow path form ng disk 46. -17 A
digkufAfl iand & Leaddngremdl(@n sppen endlettherabfdls eetti bo have

communi cating the small -di anmeter cylinder portion
anpgpproximmaltely the same height as that of an upper end of the
large-diameter cylinder portion 51 of the flow path forming disk
46. The diaphragm 28 is fixed to an upper end portion of the
large-diameter cylinder portion 51 of the flow path forming disk
46 in an outer peripheral edge portion thereof, and is structured
such as to be brought into contact with a leading end of the
valve seat 27 in an annular portion in an inner side in a radial
direction from an outer peripheral edge portion in the case of
being pressed downward by the diaphragm presser foot 41.
Accordingly, there is formed a large-dlameter cylinder portion
inner annular space S2 surrounded by the 1nner periphery of the
large-diameter cylinder portion 51 of the flow path forming disk

46, the diaphragm 28, the valve seat 27 and the upper surface

of the coupling portion 52 of the flow path forming disk 46.
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space S1 and the |arge-dianeter cylinder portion inner
annul ar space S2 are forned in the coupling portion
52 of the flow path 5 form ng disk 46 at a uniform
interval in a circunferential direction, in the sane
manner as the through holes 34 in the vertica
direction of the coupling portion 32 of the flow path
form ng disk 26 in accordance with the enbodi nent

showa plukhdity of lEhtougie HIENGA Wht B ¥ Sical direction
enbodi nent, a short cylindrical netal gasket 47

coﬁﬂhYIh‘@ﬁtﬁ%g%ﬁ@@haﬁﬂﬁgﬁmb%ekw F}%n ngﬂ%ﬁ Bllklt%g annular

| oner end surface of the flow pa

sp%ééoﬁioéﬁd el @ngg5319fne¥:F réﬁgf{}gﬁi’ gEtt'i%% Jz.xilé&f: ddifuiar

mai n body 22, and an annu ect

it
spA 2 aid Epy Pl %?o#a“fni%?f%ho@ﬁ S th3c1 8y patn
foé%?tn.%Sn%%ée Rl 8” el OFeral AR HitiiGngta
siEbsier es a%%m%'(?sl%?ﬁ%%aim BRe Eheen ﬁ%%é’e%fm the
E ggt 4% are e ectiv 20 forned in \
verthd B AT rechthrak MK PP BEaPOEL PR (4 OTithe! Elowpath
of the_fl ow path formn di sk 46. A Tefl on coatl ng is
forpimedish %‘ﬁérngagﬂa’davce I thegebedl w*aﬁ@@évn in Fig.

thereof is set to a relatively smaller hardness of 100

240 140 Hv while the Vickers hardness of each of the

| onwer end 25 surface of the flow path form ng di sk 46

and tReapePrdansegrvhthe thiss Paposiimemd .canshert mylingrical

25 of the main body 22 is equal to or nore than 300
mefhal ghsket34D serving fast heséabmepiter fier mbgrposed between

a lower end surface of the flow path forming disk 46 and a bottom
surface 254 of the concave portion 25 of the main body 22, and
an annular seal projection 48 brought into close contact with
a lower surface of the gasket 47 is formed in the bottom surface
254 of the concave portion 25. Further, an annular concave
portion 49 to which an upper end portion of the gasket 47 is
fitted, and an annular seal projection 50 brought into close
contact with an upper surface of the gasket 47 are respectively
formed in a lower end surface of the small-diameter cylinder
portion 53 of the flow path forming disk 46.

A Teflon coating is appllied to the gasket 47, and a Vickers
hardness thereof i1s set to a relatively smaller hardness of 100
to 140 Hv while the Vickers hardness of each of the lower end

surface of the flow path forming disk 46 and the bottom surface
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disk 46 is inserted to the concave portion 25 of the
mai n body 22 by a predeterm ned pressure, the gasket
47 which is relatively 5 softer is defornmed between
the flow path form ng disk 46 and the nmain body 22,
so that a sealing performance between the |ower end
surface of the flow path form ng disk 46 and the
bottom surface 25d of the concave portion 25 of the

2500 bhdycdAchveSpert £6n 2% ot Rire §RI% bBBY BBCis equal to
di anmeter of the small-dianeter cylinder 10 portlon %

orOhotre thh@Wspat Bvf CaRbRE $HE ki, Qfd'tﬁgef EBT% Aatl eformlng

short passage 23b and an inner dianeter e gasket

dl‘!ﬂc abeis AsShtEd P t‘?@ceoﬁEQ@E pSPridat @o%@ﬂtann%lﬁ‘r’}‘)ody

o the fluid is secured. An opetration driving por

nor n;trﬁ/cfégtf ose ta\%gggﬁg ésltfé ggpﬁgg éh gf b aEvely
so%e%i%eﬁ %‘o@m%db%et%r d%élsnglggnggg g{.l'\ﬁna:i.%g cﬂ.;%la d46 and

operation driving portlon f
d t d
erpma b by, 52, B R Lt [fnd a8 Ro5H= %siﬁs%qri’%heafower
0 63 t
ord B SR 1o B0 ek et BER SEHm onoce
ziaz % &orned by the ugg and_| ower caS|ngs 63 and 62
8 5 F’nﬁoﬁcf‘ ﬁ/ePOEFI Br%ﬁg‘}f‘t the madanbgegy Wt‘l‘ﬁt"rﬂé’ured
m presser foot 41, :Plston 65_ i nt egral
InaF ¢n AhdDpsr diapeher.of the ameb?qp%@g%ﬁrccmmder
sprlng 66 b|a3|g%_the pi ston 65 25 downward. -19 The

PFitsHy dgnPhreRe drlavwpatyl fpsmipgndtisk ko @ dbdpustar of the

shape, and has a flange portion 41a in a | ower end.
short passage 23b and an inner diameter of the gasket 47 are

all equal to each other, so that a smooth flow of the fluid is
secured.

An operation driving portion 60 in accordance with this
embodiment is of a normally closed type and is structured such
as to set an opened state by introducing compressed air. The
operation driving portion 60 is provided with a hood 61 fitted
to and put on the diaphragm presser foot 41, a lower casing 62
arranged on an upper portion of the main body 22, an upper casing
63 connected to the lower casing 62, a valve rod 64 arranged
within a space formed by the upper and lower casings 63 and 62
and having a lower end brought into contact with the diaphragm
presser foot 41, a piston 65 integrally arranged in the valve
rod 64, and a compression colil spring 66 biasing the piston 65

downward.
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The hood 61 is fornmed into a cylindrical shape, and a
| arge-di aneter portion 6la having an inner dianeter
slightly 5 larger than an outer dianeter of the
flange portion 29a of the di aphragm presser foot 41 is
formed in an inner periphery of a |lower end portion
thereof. The hood 61 is tightly fitted to the concave
portion |arge-dianmeter portion 25a of the nain body

22, ame Biuphrhle preskeperbdbef BliPeokinaqd QBtBhﬁ columnar
dlaphragn128 10 to the flow path form ng di sk 46. The

sHAPRDN ARG £ $5 li\‘irl%rfg%)tpor“tlidr? 40058 Ya fidieid drff O 1 ne

hood 61 froma lower side, and is structured such as

to bensmRGRPI dAPRLd N AD 'A lcérgl.; rr%@.%abStﬁlt ?QE)I and a

state in which the passage I's clos

1&@@414@% 0% 12PRALAY tQﬁ fﬁﬁég%iamééeJ N ightiy

| ower casi ng 62 |nc U es a bOt omvva

la\‘;\rge{fqgghﬁaénp&ﬁfgp%i%ne‘@zl %29 xér?_é gor%io%[ ??tggcgp the

n a r|S|ng manner
uter erl h ral_surface
dl‘%‘ﬁ’éﬁa%@‘ shelEen Jookialoaf ePEmeR Bhotn cHior &%f@wry of
2c _exte d'”%&ﬂ ward from Iome 20 surface_o
BEEE P08 RO RoEOh R frg ThecHAPS 4 hishh L BBELYoRLtEed to
fornmed in an inner peripheral surface. The femal e
thenPRBFaEE R oD L arHe -CRBe tHr R P Lk o)) 256 of dhespainpody
screwed with the male thread Eortlon provided in the
Zzou?efl btrepHdiaC e ReEipherad PRBkteR ©fHshei @haphragm 28
| arge-di aneter portion 25a of the main body 22, 25 so
to kBE fhev RAkER ing 835ks46i xdhe dipphragmnpbessure foot
An -20 annul ar protruding portion 61b functioning as a
41sdgppecsatlyafittited dntoaghenhagdt Az foomrackeven e s and
provi ded in the upper
is structured such as to be immovable downward in an illustrated
state (a state in which the passage is closed), but be movable
upward (a direction of opening the passage).

The lower casing 62 includes a bottom wall 62a, a
cylindrical peripheral wall 62b provided in the bottom wall 62a
in a rising manner and having a male thread portion formed in
an outer peripheral surface, and a small-diameter cylindrical
lower protruding portion 62c extending downward from a lower
surface of the bottomwall 62a and having a female thread portion
formed in an inner peripheral surface. The female threadportion
of the lower protruding portion 62c is screwed with the male
thread portion provided in the outer peripheral surface of the

concave portion large-diameter portion 25a of the main body 22,

so that the lower casing 62 is fixed to the main body 22. An
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surface of the hood 61. A through hole 67 guiding the
valve rod 64 in a vertically 5 novable manner is
provided in a center of the bottomwall 62a of the

| ower casing 62. The upper casing 63 includes atop
wal | 63a and a cylindrical peripheral wall 63b. A
femal e thread portion is fornmed in an inner

peri pheral surface of a | ower portion of the

anperligth@iralt rifdiwg) Ipdrdionakd bt FeanterBhenghagad PESHPHER at a
e

is screwed with the male thread portion in th
tif®y bEheastenhly € 1Ywdr@alsaWer 6826 MFroided Unt PRE upper

t he upper casing 63 and the | ower casing 62 are

sUrfR® Yt sod EFforma space in an inner portion.
In the top wall 63a of the upper casing 63, there is

formadear6Q rkﬁff@@ﬁ?@;ﬁ%ﬁ%n# [leeo\qz%g\% W P5R% n a yertically

connecting Temal e t ortion open upwar

mogl%i)tl%r m%ﬁwéirogst g}g{)ggéedam éaé% erle%%egag't %ogt?rg\%?ll 62a

i ntroduci ng down assage connect

°f§f ‘*ﬁflowé%-' Jaeéfﬁ'lgﬁ 6tﬂwread portion 68. The top wall 63a

€ upper casing " 63 is forned such that a center
portiQn structurin he conpressed 2Q aj iaéroducin
GonnViFdRREE 5881 B o3 iR (HARS SRopELY tranaRAEY ) fpdkical
cQ ariﬁfnéﬁ:tg t he other portions, and an annul ar
peziiharal; sedi PAY - c ob ERA L Hend BOTE 103, ABdEPATAd 1n an
_lower surface of the top wall 63a so as to surround
inner peridherdd: sYrfage| it lanenherritdenoptt Hee \pgKipheral
rod 64 is slidably fitted 25 to a central through
wa{d) 83B7 a¥d the fenrle didiead Borthen immsoppeed withetlhe male
portion thereof is slidably fitted into the conpressed
thyiqad peritdencilngtievipertphepal sl 6% 2n of hthe ohowet Icasing
63a of the upper
62, so that the upper casing 63 and the lower casing 62 are
integrated so as to form a space in an inner portion. In the
top wall 63a of the upper casing 63, there is formed a compressed
air introduction pipe connecting female thread portion 68 open
upward in a center portion thereof, and a compressed air
introducing downward passage 69 connected to a lower end of the
female thread portion 68. The top wall 63a of the upper casing
63 is formed such that acenter portionstructuring the compressed
air introducing downward passage 69 protrudes slightly downward
in comparison with the other portions, and an annular spring
receiving concave portion 70 is formed in a lower surface of
the top wall 63a so as to surround the center portion.

A lower end portion of the valve rod 64 is slidably fitted

to a central through hole 67 of the lower casing 62, and an upper
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casing 63. The piston 65 is slidably fitted into the

| ower casing 5 62. An annul ar spring receiving
concave portion 71 is provided in an upper surface of
the piston 65 so as to face the annular spring

recei ving concave portion 70 provided in the top wal
63a of the upper casing 63. Accordingly, an upper
space S3 is forned between the upper 10 surface of

endhpoptivantiferest idellawenyseifese aftd ket @mpPéLsed air
63a of the upper casing 63, and a | ower space IS

infteioRid 1pe) A6RAwatGpd Syije 89 fR&BeOfop WAL 638 %@@hé%per
the upper surface of the bottomwall 62a of the | ower
ca&dsig®362. A lower end of the conpression coil spring
66 is received 15 by the spring receiving annul ar

concaye Pakkioanesli ﬁn ?i.rﬂﬁaﬂ efité&&ffﬁteoo*ghé rhﬁovpérstc:fH]sing

65, and an upper en ereo is received

622N nﬂhngnrﬁﬁgia\égjﬁ%{gt f&ge:Z\QiI?% %a%%pgérg 254 n)g. 93 rprovided

t'he val ve Tod here Ts npresse
7 t
mt% for Subfpdlsn i #?ESaaﬁFﬁgscaa‘:ﬁﬁ%?ﬁééés@aaeawar

he to 63a of the e[, .casin nd a | ower
soriad Eekihviiie. seadane: horkdChoner Praptasd i ‘e €08 wal1
sed air passage 72 is open to a concave
63&% 3%‘3731 Gvitht 1% &3re | oner surface of the piston
and is connunlcated with the | ower space S4 via
t he OGRORFE NIt | BR UPPST73DaCe S3pks é@ﬂnﬁg "eitaen the upper

i nt er posed between the piston 65 and the |ower casing

sugfacen@fahhe) pisgey$] §n|anBPpb%‘é%F-' Fanfage ofetheweep wall

63a of the upper casing 63, and a lower space S4 is formed between

the lower surface of the piston 65 and the upper surface of the
bottom wall 62a of the lower casing 62.

A lower end of the compression coll spring 66 is received
by the spring receiving annular concave portion 71 in the upper
surface of the piston 65, and an upper end thereof is received
by the annular concave portion 70 of the upper casing 63.

Inthevalverod 64, there 1s formedacompressedair passage
72 in which an upper end i1s communicated with the compressed
ailr introducing downward passage 69 in the top wall 63a of the
upper casing 63 and a lower end is communicated with the lower
space S4. The compressed ailr passage 72 1s open to a concave
portion 73 provided in the lower surface of the piston 65, and
is communicated with the lower space S4 via the concave portion

73.
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end portion of the valve rod 64 and a periphera
surface of the central through hole 67 of the | ower
casing 62, and between the 5 upper end portion of the
valve rod 64 and an inner peripheral surface of the
conpressed air introducing downward passage 69 of the
upper casing 63, thereby preventing the conpressed air
i ntroduced to the conpressed air introduci ng downward

passageO-69ntr van fd awtegposied bBEwdpACthS PAGLOR36518nd the
Accordingly, if the conpressed air is introduced to

lowed caoing &5edndian OMH1{RG UGt i A nRePPosBANSCEkdEh the 1ower
female thread portion 68 in the top wall 63a of the

endPpeEteani & thd vhlee FOATY £8880a Pdriphd U Qgﬁﬂ“fg,@e_t 8¢ the
the | ower space S4 via the conpressed air introducing

cehAWAREHrBaghass18%7 drefed 1¥Rr Eggiéé @i,shglﬁugggyeen the

accordingly, the valve rod 64 is noved™to t

upgnle‘}e endBobieoHPYE n?Hé x}a\}llx;tg %‘aﬂf %gi ggdd. h efﬁliu%g é%l;ritpﬁleeral

aphragm presser foot I'aphr agm as
' t he ui
A OGS A AP A DA BB e o
of, e phRRE SofOlnd 2L AR EIR Ehttet B ot khhea aix
L M .
v%rious fluid control devices. 25 -23 CLAIMS 1. A
6% IO EIAWIRT Mt te IBRET FRAKEIEI | ke mai n body

having a fluid infl ow passage, a fluid outflow passage
and Accordingly., i1f the compressed air is introduced to the

compressed alr introduction pipe connecting female thread
portion 68 in the top wall 63a of the upper casing 63, the
compressed air is introduced to the lower space S4 via the
compressed air introducing downward passage 69. Therefore, the
piston 65, accordingly, the valve rod 64 is moved to the upper
side, and the movement in the opening direction of the diaphragm

presser foot 41 and the diaphragm 28 is allowed.

INDUSTRIAL APPLICABILITY
Since the fluid controller in accordance with the present
invention is suitable for treating a large flow rate of fluid,
and it is not necessary to enlarge the fluid controller in
comparison with the conventional one, it is possible to apply

the fluid controller to various fluid control devices.
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concave portion open upward; and a di aphragm pressed

against 5 or noved apart froman annul ar val ve seat

arranged within the concave portion of the main body

so as to open and close the fluid passages, wherein

t he concave portion is forned into a shape including a

| arge-di aneter portion close to the opening and a

smal |l -dianeter 10 portion connected to a | ower side

of the | arge-di aneter porgrapmei a a step portion, and

the fluid controller is further provided wth a flow

pat h 1f or g ' [ t &%&a ] .

fl ow path f;lg:r% ﬁgnfglﬁs)%glgﬁcﬁrﬁa%fl a lar é&%ﬁne%e maif body

N Ge tis ' th -di r L.on

hagl%idtqlgl 1R A% kW gﬁgsta%e., 8 !E?'{]%:da dgjt]?gﬁ{)‘s n%ggéetlég and a

15 concave portioff I'n a nner;

- i ter ' porti.on having_ an outer .
ooifBs HtEE oPeh uieEk P b Y A THeRER B Pt EEea against
| -.di e grtion of. the concave, portion _an ,
oz BOVea bBAEKE -8 An A B iYes Bepsnathraee B thtn the
concave rtiaq nd a_,coupling portjon coupling a
SR BRFHSH Con 35 BAL B0, §8°aP ahei heRyAA detose the
£1RY i_on and an er, end portion of the
IPAR SRR Sr L&dder portion and received by the
step _portion of the concave portion, and a peri pheral
edge TH& CogFaye PREtdoRpAsagRIMeds inka @ oshape ubpeluding a
end portion of the |arge-dianmeter cylinder portion of
lapge-id amehipHRPHt 1 on gilegedi e khe ppaftng eedp gmall-diameter
provided in the upper -24 end portion of the
pogiidian gpapectedcid antiewepsritdeonf dfhe hargeeddapatar portion
form ng di sk, an inner annular space of the
vilsga gdedi paetéon, @rd hberfJpokd contirelfiernedfoytharipmerided
peri phery of the
with a flow path forming disk fitted to the concave portion,

the flow path forming disk includes a large-diameter
cylinder portion fitted to the large-diameter portion of the
concave portion in a fluid tight manner, a small-diameter
cylinder portion having an outer diameter smaller than an inner
diameter of the small-diameter portion of the concave portion
and having a lower end received by a bottom surface of the concave
portion, and a coupling portion coupling a lower end portion
of the large-diameter cylinder portion and an upper end portion
of the small-diameter cylinder portion and received by the step
portion of the concave portion, and

a peripheral edge portion of the diaphragm is fixed to
an upper end portion of the large-diameter cylinder portion of

the flow path forming disk, a valve seat is provided in the upper
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| ar ge-di aneter cylinder portion of the flow path
formng disk, 5 the diaphragm the valve seat and a
top surface of the coupling portion of the flow path
form ng disk, a plurality of through holes

conmuni cating an outer annul ar space of the

smal | -di aneter cylinder portion formed between the
smal | -di ameter cylinder portion of the flow path

enfdporegodi 6K W sape-dlBfetersoyi fhget ¥t idif of the flow
smal | -di ameter portion of the concave portion with an

pdthnesrannyl @ sispasel phet %Iﬂlﬂra&esﬁﬁégﬂfefheﬂéxﬁ:f@l iameter
portion are forned in a coupling portion of the flow

cyRanfadogBrta di Sks MPhe My Un lihdd Wek-igHd RV of the

passage and the fluid outflow passage™ I's co ni cat ed
Latidldl i Rl 899.18hekNSo SRV o 2HE! tAIEb D
pc?%{ll on of trheg} fLow pa ?1 ormong@glgsﬁovgﬁ)gtﬁhggg i disk,
tHeS gk SO e nc%dwlt t he og%er .
aen%fbﬁgir{?gggéet%? vtaglé}% g%}%ﬂ%’x&ﬁg S@rs%r IFEF BBFGPpLing
The fluid ntroll.er.of clai kmv\,he ein Fe
poftabIE o the ERPL Rats iR sk o BhaERH fReot througn
mal | -di aneter, cylinder 20 rtion of the flow path
bk SR AN Lga FA5Y A te ABRE L prcRase ok tBecity L dianeter
irectly below fromthe | ower end of the
CYimqe-rdiPé}reﬁié%n medidetytnen die Ampld 1hanelak et inder
extending to an outer side froma lower end of the
PoZfdan piskRg e oy Rathyfrsmingrdigiand anpeeirheral rurface
fgassage conmuni cating wWith the outer annul ar space 25
ofpfthen smadd|-Aigmerkere Poriiondef pbet foncaxeapertion with an
. obliquely to a -25 lower outer side fromthe outer
1np@iupBRudprCcRP@EE tdfe thenkargel Ghaneter wyildadierpport bon are
3. The fluid controller of claim2, wherein a joint
foqmed dn a coupling portion of the flow path forming disk, any
one of the fluid inflow passage and the fluid outflow passage
is communicated with a lower end of the small-diameter cylinder
portion of the flow path forming disk, and the other is formed
so as to be communicated with the outer annular space of the
small-diameter cylinder portion.

2. The fluid controller of claim 1, wherein the passage
communicating with the lower end of the small-diameter cylinder
portion of the flow path forming disk includes a short passage
extendingdirectlybelow fromthe lower end of the small-diameter
cylinder portion, and a long passage extending to an outer side
from a lower end of the short passage so as to form an acute

angle, and the passage communicatingwith the outer annular space

of the small-diameter cylinder portion extends obliquely to a
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havi ng an inclined passage comuni cating with the | ong
passage 5 is provided in one side surface of the main
body in a protruding nanner, and a joint portion
havi ng an inclined passage comuni cating with the
passage comuni cating with the outer annular space of
the smal | -di aneter cylinder portion is provided in
the other side surface of the nain body in a

lqweat raxtieny siedeefror OcHe Sieesf |anth Xantdpdderooftrany
one of clains 1 to 3, wherein a total cross sectiona

snalda difanse e mirat i indexd pdroush, hol es in the verti cal
direction formed in the coupling portion of the flow

pat h F.0r *he@ 14 1Kcd Bt 56116 P08 A it 2, fhét 8BS a foi ortion
cross sectional area of the small-dianmeter cy er

haRAld an Pﬁciﬂleed]p'iaééél_j’é E@Fnﬂuu&ﬁ.ﬁ@tﬁﬂggwagh the ?‘E‘Eﬁ? passage

fluid controller of cllaim1 erein sea

id pLevRasgd Fggd%ﬁf%&%o%nﬁlé Walt: Cﬁo&%fﬁfﬁe{u@ﬂ‘uding

path form ng ot tom sur ace

" contr oeirﬂpr& ';ﬂ%ﬁ[rgg rﬁ#ﬁvﬁr ern aalﬁgu CHH] Eéassage

AL s e TR R

R 0 SO AL L e
n Phe rgq:lher sJ‘.jc\{é su%%ace of the main body in a protruding manner.

4. Thefluidcontroller of anyoneof claims 1 to 3, wherein
a total cross sectional area of a plurality of through holes
in the vertical direction formed in the coupling portion of the
flow path forming disk is set to 0.5 to 2.0 times of the cross
sectional area of the small-diameter cylinder portion of the
flow path forming disk.

5. The fluld controller of claim 1, wherein a seal member
is interposed between the lower end surface of the flow path
forming disk and the bottom surface of the concave portion of
the main body.

6. The fluid controller of claim 5, wherein an annular
seal projection brought into close contact with each of upper
and lower surfaces of the seal member is formed in the lower
end surface of the flow path forming disk and the bottom surface

of the concave portion of the main body.
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