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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 = Japanese
Unexam ned Patent Publ ipgsigrapmoN 2003-42314). A

typi cal structure 15 thereof is shown in Fig. 4. A
fluid controller 1 conprises a block-1ike main body 2
having a fluid infl ow passage 2a, a fluid outfl ow

passage 2b and a conggyepPesHiTROI,EEROPEN upward, an
annul ar val ve seat 3 arranged in a peripheral edge of

the fluid inflow passage 2a, 20 a di aphragm 4 pressed
agai nst or noved apart fromthe annular valve seat 3

so as to open and cl og&diG dalrui sage 2a, a valve
body presser foot 5 pﬁ%%3|néﬁgh§qgﬁ§§hragn14 and

capab ﬁﬁ%&%%%é”%‘#]&&g‘?rﬁéf esditroe t%gﬁ%ﬁig%ontroller, in

cyl i ndr aving a Tower en

o TR0 T ren RGO HvEP R B OtbLP AT CARIE. THF CoEERERBRrS Large

-1 7 screwed intqg a fenmale thread portion fornmed in an
FlRRera 8r$%h£#yl f the concave portion 2c of the main
body 2 so as to fix the hood 6 to the main body 2, a

cover 8 covering the hood 6 existing

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
therecof is shown in Fig. 4.

A fluid controller 1 comprises a block-like main body 2
having a fluid inflow passage 2a, a fluid cutflow passage 2b
and a concave portion 2¢ 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 fluid passage 2a, a
valve body presser foot 5 pressing the diaphragm 4 and capable
of moving in a vertical direction, a c¢ylindrical 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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above the tubular male thread nenber 7, a valve rod 9
inserted 5 into the hood 6 in a vertically novabl e
manner, having a |lower end portion brought into
contact with the valve body presser foot 5 and having
an upper end portion protruding upward from the cover
8, an opening/closing handle 10 fixed to the upper

end portion of the valve rod 9 so as to be rotated,

7 sbeeeby ifho 4 gehd 1btthreldsof ood fbRmaduey dn €aher periphery
direction, and a conpression coil spring 11 received

obetneaibridievd Qe Bdll ROHF ¢heOhatiRen¥ayVe sé ik A x the
t he upper end portion of the hood 6 and biasing the

h¥Sh e tbohd rAIWMEaEF 2, Thecdbdh & LBFLPYHHATRANB0A% Yisting
the main body 2 has one 15 end which IS open toward a

ab&Fd S Q:Lfﬂ?ﬂballh ﬁla(ﬂah‘c}flfggg ﬁﬁ%}hk;}%r 7 S 20P8vE0r8a P4 Eertea

portion of a bottom surface o e concave portion

ir?{:o t-mae hfologi g gﬂt%lv%\%tgtgjsagﬁ%e P%S’a%?%e‘%gﬁgpgh%%?%ié lower

open toward a right Si r

oBBSRl 058, AP ETAIA0E P RS VRRE 80 B eason

ave portion e cove

indrigal shape _having a .top wall 8a,, and a throu
£§d} & ek Peda i A fRBRS oahe v T Eon o sty PR £rom
t9 theretggou h is provided jn the ﬁﬁg wal | 8a, The
PRAMdTEeLF 1 S SREUIH O 2P and Macd Figked tondbe upper
as seen froma plane, and is formed in a shape having
end pecit gy ¢F Shexsatve Hosl & seeas do hRreteteds ghereby moving
| ongi tudinal direction. A -2 countersunk head screw 12
tha ¥q1ive tRACYGM & Yeripret Aingatiqi. andea GRAITeSsion coll
screwed into a female thread provided in the hood 6,
sphingak]l Meceisiad Retivedn tbe Lovelheehdmpntion of the valve

rod 9 and the upper end porticn 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 ocutflow 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

l0a in a center portion in a longitudinal direction. A
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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
predeterm ned position. A spring receiving ring 17 is
attached to a portion above the flange 9a of the valve

cbQf t8rilnki ﬂeédbéi@févﬂg.zlﬁasy‘iﬁgcﬁﬁ@é&éﬁi&ﬁe%ﬁ?he&%ﬁi w811 of
11 is received by the spring receiving ring 17 and an

tABNGPEr Bt €8 RNFdvad 1 nicOY i#eeh 1 !
t he hoolél 6. A gap i slg)]?ovi ded bl(;{]\ﬁggﬁﬁte@?‘g%&%\%%% ggme hood

6t NgoCoKER 8nANGovieRe & AR w)e‘g%cgtgoz%ﬂéﬂ% ¥E 6, a

hori zontal shaft 13 is passe rough the portion

of t h@hgalfé{fvéog?(gcﬁgt}.% iaO'}e_L%r{lid(%T 'é%'oﬁ.ﬁggp]do@gg eand Sgo:;&:ion.

bearlng 14 1 s at hed 1o eac _ end” portion

afidi 49 St % iding .the.bearings 14 agpgaon_ d_ .
I'nto "an an%&l%a grgﬁgge"%st‘kee&ﬁ"?r%rf%%%& € ngﬁt%nai"nner

h_concavo-convex.shape _in _a height directi IS

pRERhd i SRR PuTRaRsrhn s 1Apds B 9 kepEipasty novable

mconveﬂggﬂrti%ns 15a existing at_gositions 180 apart ]
fPBhT ¢ DeEP PATLAENGIRYELEHIRA e S 1angsoPa f¥em moving
Eearin 14, The valve rod 9 is_always biased downward

agovy %%Fﬁdé‘s"ﬁ%f&ﬂ POSFLied -11A spRinG&asedviimg rinpsl? is
gressed agai nst the guide surface 15 on the basis of

abtarhefnfOr 8reertine abrve thefhtengesdasofridtriatalve rod 9
becones | ower in height in accordance with a novenent

vig arpearing ke or Sing gomgiresstiooncpidnsphiéngohleiks received
portion 15a, and has a concave portion 15b having a

byotast sheiilght recredviog riog livead an edduflmomstte portion
convex portion 15a in the circunferentia

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 15 guiding the bearings 14 and formed into an annular
shape as seen froma 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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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 lower side, that is, a fluid

passage closing position. Further, when the valve rod

9 becones in a 90 rotated state fromthe state in the
figure, the bearing 14 noves on the guide surface 15

inm aitbusfatrenafiabed ige Pt €65 6 cag8h8Sdorivex goiri@on 15a, and

surface 15 on the basis of the biasing force of the

haonpresRiae portishr 188 Hdviagt alk@ist Beigatr ot af gﬁhsition
at 90, the pair of convex portions 15a in the gu

mSPEH AHE 98° SR e EQEVQQ?&E‘QJ.J&L 15251 fl'?elélltrcumi%rentlal

valve rod 9 is positioned at an upper that i1s,

afréétidnPasaage Eﬁr%ogﬁbﬁg P35 E0Pat dlﬁ ﬁdﬂgwte gApalr

structure is nadé such t t he han s rotafe

of‘Eoggav%chMm@s !‘éﬂiﬁ%l‘%?ﬁfdé?qfﬁufss o %%ﬁ@tﬁ%%earlng

be sw t ched. conventi ona
h ’ .
%ﬁ&%ﬁ%#ﬁr%ﬁa AR 883589?%?%%3%%%1: side,
f t id th
t%g‘t e Kol %sss%%? cIRETDS pBPErARe; Fnafhe, Win tne

out fl ow assa%e 2b is faced to an outer side of

Vil \éeam%|%rb%? %S a® %0 ém%rﬁt\%%ér@%m& &tate in
[ of a m dianeter) of each of th
ol e ao%aﬂ Hdsm&fv@8| PRi tA SyignegErace 15 in a
di aphra nldianeter a di anmeter of the concave ]
sHRte icdnyelnd Rrefied adadnsiceagaiise paRfageel S on the basis
coefficient or a Cv value, it is necessary to
of bedakasing farseetthef Conpropahpngoid sheirgidavand after
portion side of each of the passages 2a and 2b, that
bé¢ingthetataedeatr90°, the pair 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 1s 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, amaximum value (about one third of a diaphragm diameter)

of each of the diameters of the openings are limited by the

diaphragmdiameter (adiameter of the concaveportion). Inorder
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of the diaphragm 4. Accordingly, it is necessary to

meke a size 5 of the fluid controller 1 |arge.

However, in the existing device, there are nmany cases

that the fluid controller can not be increased in

Size due to a problemof an installation space, and it

is hard to nake the flow rate | arge. An object of the

present invention is to provide a fluid 10 controller
taihcleaar aElowlmite ackdfgeithowr aior wilhé pid ¥ hBedksary

enlarging its size. DI SCLOSURE OF THE I NVENTION I n
tAAQTAIRE thet Hibmetareseithd ByehtingNints @odntave portion

provided 15 a fluid controller conprising: a

sTiODe lddeh BB #nBOBKsBAYLBI2adahd WK, itHd10WPahR0BiaReter
fluid outfl ow passage and a concave portion open

ot RWR' &5 a tiHa §m U apﬁﬁég@dﬁ'h%i% i f9Q Hé&egéaf‘?\ﬁ%dma e a size

apart from an annul ar val vé seat arranged hin t

oﬁ@ﬁ&@‘iﬁld ﬂﬂﬂﬁﬂ;rilﬂ_%r%' n %&Qkﬁé? @.F;ﬁ ﬁrﬁaé@fgtfﬂgdevice

close the fluid passages erel n the concave

ééf m'a?i @éé@gt QE(E % e fcbﬁﬁ}:ggi&gcaﬁ not be increased

rge ter por I on e open ng and
- dj ter QN cgn nect.ed .t ower S|de
‘f S”‘Ef adr“gegec 3 réble&h. ot 4%k QB R B o fpa 1t 15
h ng%lf on Ier f rther provided with a fl ow
%%.h ¢ P g 9% F#tted®8®t he concave portion,

t he f] owpat h fornln di sk includes -5 a large-di anete
cyan&b%&m 8% Fhe tREPIRPt HEVSIF GO Lgnke ro‘ﬁoq%.aoﬁluld

of the concave portion in a fluid tight manner
CYN PLipBHBLER 30 PHH@Pl%Pt‘? éﬁrﬁﬁ\ﬁw e foeffllud without

dianeter smaller than an inner dianeter of the
ek JLRY ahe$ e$1p®rti on of the

DISCLOSURE OF THE INVENTION

Inaccordancewiththe present invention, thereisprovided
a fluid controller 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 sealt arranged within the concave
portion of themainbody so as toopenandclose 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 tc 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

fittedto the concaveportion, theflowpath formingdisk includes
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5 concave portion and having a | ower end received by a
bott om surface of the concave portion, and a coupling
portion coupling a |lower end portion of the

| ar ge- di aneter cylinder portion and an upper end
portion of the small-dianeter cylinder portion and
received by the step portion of the concave portion,
and a peripheral 10 edge portion of the diaphragmis

af laede t diametppety PIa @ porai oofi tbed! & 480l #PFL Siameter
cylinder portion of the flow path formng disk, a

poattiense® e ondaas pordih upey ﬂlﬂi@olfié}?@hrﬁénﬁ&e, a

smal | -di ameter cylinder portion of the flow pat

shal m-ad atieter cp hdOL bo2RRBhHawiRAFEn ?(ltta?‘gi iameter smaller
| ar ge-di aneter cylinder portion 157 s forne be an

thBRe anPehinRie 34 4 rg6s diAmtef; ' .
porti gn of the fl c?vi\%é&gtci]@ftgfem%r?gﬁgli :il,ﬁ#e&gie%opﬂ}la%nm(ﬁ the

cHH e S50 AP LGS e M B gyecace
' ' I f

PSR PP O vo O BB over

S N T RN R R R -

ng
e Hall-djanete of the concave portion with an

ortl 5{% portllc}?_nd 1i i received
inrer” annular “ip&TE Tane e gel 4pdaERaTidan ardr
b o%hion are fornmed in a coupling portion of the flow
ga et SFRPNBCHFLIRN ghythAcCoRCcaTe BT HOR nfansy @Peripheral
agssa e and the fluid outflow passage is communi cat ed
CRIP NPT t 6O g rthen digphagms gl f ixed ke @n ypbendend portion
Eortion of the flow path form ng disk, and the other
of the Arggesdiametehey & dhfaniratebn witt the fd coupath forming
annul ar space of the small-dianmeter cylinder portion.
disk, a valve seat is provided in the upper end portion of the

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
forming disk, aplurality of throughholes communicating an outer
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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5 A passage including an inner side of the

smal | -di aneter cylinder portion, a portion between
the val ve seat and the diaphragm the inner annular
space of the large-dianmeter cylinder portion, the

t hrough hol es of the coupling portion and the outer
annul ar space of the snmall-dianmeter cylinder portion
is formed 10 between the fluid inflow passage and the

Tfohwgird epudt bifowhpassade - diumeerf Lowipakh 595_—%1169 deSkhe flow
Armng them since a Cross secti onal area of

p3tRl f okt PG HEEKG Yl N ERE RPE ANFEARcAS o 5@@? hleaé&ﬁrﬁunlcated
than the passage opening of the conventiona

Walthuehd @dterMiifihide GRe I’kgf: e b;%ﬁéhffd_{me{éf“ cgyllnder

i nfl ow passage 15 and the flurd outflow passage are
pb?¢8@dnt,0 the bottom surface of the concave portion,
and the through holes of the coupllng portion are

f he, d .
the ohgPRs ‘a‘%@?ﬂaﬁﬁfﬂﬁéﬁ Dok A8 PE g Apfl- aigmeter
I t, I I I th
o} el S oz% arfét"vg% "*c%emw—ét“v% 4841 g the
dgg@#r d It IS ﬁ | e pake the cross
seEi ol ' ’amé?rF Qu §§s‘3&€é’€f of §Bp Laraeodamed it cylinder
onyentignal _structure. In the fluid

with t c
PE’EII&PEI | RS Ehraviaty Rahes af therupifierertinpand she outer

an gperation drive portion pressing the diaphragm 25
aaagfiﬁ‘& spage\ff Faesentlbr dipvehgridel thigh Peqhiapais formed
fromthe -7 valve seat may be structured such as to
braNEER YhadhAuid Jafileow pagspgecaanéritie £1luddr eetfboy massage
nove the valve rod in the vertical direction by
byokpeefdon math forpvigial dirsk.heAmpkg. tEemthedpce a cross

sectional area of the small-diameter cylinder portion can be
made larger than the passage opening of the conventional
structure inwhich the openings of both of 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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the fluid controller may be of a normally open type or
a normally 5 close type. There is a case that the
passage comuni cating with the |ower end of the
smal | -di ameter cylinder portion of the flow path
form ng disk includes a short passage extendi ng
directly below fromthe | ower end of the
smal | -di ameter cylinder portion, 10 and a | ong passage

vadte ity nay de stractsirda 6N &s!eyeiail1Pmdea valve
short passage so as to forman acute angle, and the

rd8$8a0fer £ QBHUMH GO b R FHE Va1 @A nSHAC feflical
the smal | -di aneter cylinder portion extends obliquely

At et 1y Blirsd 6a f40M ddeie o a1 &PacPulkher,

the smal | -di ameter cylinder portion. 15 Further, there

tHS FRuGaSEor £25] Pet MaY EYH 5%#’&%\&1@02811 'ﬂgfﬂ“é bP&fnormally

passage conmunicating wth the ng "passage 1 s
Cfgég”fﬁﬁh in one side surface of the main body in a
protr ng manner, and a joint portion having an

el R3O TR PR Vs 4D RSG5 s cn one
R o1 S S RS S S B e 101

nner. It is preferahle that a total cross sectiona
Pa{ar‘ﬁé% O FASRALREY UL S; A YRt RASRE IS eetenddmg giFectly

direction formed in _the coupling portion of the flow .
belahirsmyig larek end edithesngly-dzapgter qyiindar gprtion,
the cross sectional area of the snmall-di anmeter -8
and |5 Ageg parepgr oxtendingole Bat puternfigedfsmn g Jower end
accordance wth the structure nentioned above, it is
ofpgheighart passgdeyso aist o formear pgudiecna¥el hagd Wikd phssage
is small and has a large flow
communicatingwith the outer annular space of the small-diameter

¢ylinder portion extends obliquely to a lower outer side from
the outer annular space of the small-diameter cylinder portion.

Further, there is a case that a joint portion having an
inclined passage communicating with the long passage is provided
in cne 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 is 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

0.5to0 2.0 times of the cross sectional area of the small-diameter
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rate. 5 1t is preferable that a seal nenber is

i nterposed between the |ower end surface of the flow
path form ng di sk and the bottom surface of the
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

| ower surfaces of the 10 seal nenber is formed in the

cyddmdesngosttbacef afhd e ofd patRat drming mikgk .di $Kk Abdbrdance
the bottom surface of the concave portion of the main

whaty théhe tsealtuFemReh tisneanabbidl edtbYsapdBEdble to easily
gasket, a Vickers hardness thereof is preferably 80

ob@ad@0thl, £ 11 @ d¥rAiR/ 1Y whniB8nlP9 dnfy 1449
Vi ckers hardness of the Ioaér end surfacengﬁh?ﬁglgﬁgaf Elow

Bakh form ng disk and the bottom surface of the
concave portion of the main body is preferably 250 to

450 HY’t rp‘i‘ef%r tﬁreagmét?’&%etaq. .errQbEE‘-isF%‘tQ%bsiaE li)éc’tween
preferabl e that the seal projéction 1s mrror
Y it i le t 20 a Tefl
Y SES onluldod B . CE S0l Bt 008 1S 8%, bt com
<hBRabeLhE PR a0l B RO RS SR e D LT HREE case,
i%he passa ellgjg r.in conparison with the conventional
{FRCTOT S, PTTE YLamtR i At APRLLEXs8oaL (PERI$GE bon brought

.coeffjcient 25 while keeping a size of the fluid

LBERTLPPECIIEARE Wth Park Of UpBeT BRE AQNR MKFACeS of the
downsi zing of the fluid controller while keepin% t he

SeRdvmPRPRT cheforgieshin Hire Howsrserdrsuciace ofHithe flow path

DRAW NGS
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 is 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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5 Fig. 1is a vertical sectional view showing a first
enbodi nent 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 view show ng a
second 10 enbodinent of the fluid controller in
accordance with the present invention. Fig. 4 is a
vertical sectional view showi ng a conventional fluid

pEsEi s Dé [ty atchieecd dowidiezfddgliod eRBFDhi@lcdntroller while
accordance w th the present invention. 15 BEST MODE

k€ (P \REYE NG S Trd e EOVERTEBhtDescription will be

gi ven bel ow of enbodi nents in accordance with the
present invention with reference to the acconpanying
drawings. In the follow ng description, right and 20

| eft [ hewd 1 q
2" chow one' cokba noarCor &ToNPE A PRRpINGE>,  An

accorkdzfangel ‘é‘ilé hat\’?&rm‘?igéf”% 1{8{?5;&0{?1% E%Hégﬁingﬁ first

contr COHDYISES a e maln

N INNTERR Tt KRR r—

flowggath formng -10 disk 26 fitted to the concave
W' 25 of the main body 22, an annular val ve seat

27 ahganged jn the f|OM/$ath fornin disk 26, a
di apHrsdm 2815 r2sREF afie st oF fo$e8Sapart from the

val ve  seat 27 so as to open and close the fluid
passdﬁ@g 33 %%daa“ertlcal sectional view showing a second

embodiment of the fluid controller in accordance with the present
invention.

Fig. 4 is a vertical sectional view showing a conventional
fluid controller targeted by the fiuid 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
accompanying drawings. Inthe followingdescription, right and
left mean right and left in the drawings.

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

A fluid controller 21 comprises a block-1like 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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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 smal | -di aneter portion 25¢ 10 connected
to a lower side of the |arge-dianeter portion 25a via
a step portion 25b. The operation driving portion 29

diskpreévifdeded th ahedtopbavg@mperesser2s o tht ReesSHBEy 22,
a center portion of the diaphragm 28 and capabl e of

amDEnNglak vales tdee 20 4266h98a B LReCH1 bW Pd1GR BRI g a1 sk
42 having a | ower end portion inserted to the concave

218Qr & idimphdCadii 2@32;]?1'@@&&1 R It bP il apgﬁen@forgéhlégvalve

press a peri pher edge portion of the diaphragm

s@altowsr soSkh@e tandpit g BgoE@W@hg’ f?u!ﬂﬁo aB¥hgd323  and an
screwed into a male thread portion forned I n an oufer

- iy f. th in.
B RASAPEy NG ENERAERPOEEATE AR ALBRabAY TR pec ene
| 44 i jnto t h 42 |
B8 8ekd BSORES B A BT ean the vaive
Sggnggt into contact wwth the valve body presser foot
, an

a conpression coil spring 45 biasing the valve
rod 44, downward. 25 The flom/gﬁth forning di sk 26 )
i ncl ude§ FTEFYR BRI A5 10CTyies felapgpr Adameter portion
2gitt§d to th% | arge-di ameter portion 25a of the
8nEAPESH &R ithE IAPeRINY g i Hmaldmibameter portion 25c¢
snmal | - di_anet er cylinderéxntion 33 having an outer
cararetef g Lewernahdarrt thackargemdiametsr mertion 25a via

smal | -di anmeter portion 25c of the concave
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 peripheryof 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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5 portion and having a | ower end received by a bottom
surface of the concave portion 25, and a coupling

portion 32 coupling a |lower end portion of an inner

side surface of the large-dianeter cylinder portion

31 and an upper end portion of an outer side surface

of the small-dianeter cylinder portion 33 and received

10 by the step portion 25b of the concave portion.

cyriodet nebdytion Bietitebdntl ahe Waryde/diRaidtied poiftlon 25a

annul ar space Si is fornmed between the snmall-di aneter

o€ thienelelic#06 ifoit ivh oh 4 Beuill ©vyakAnhekM H8mah 3K a3@meter
and a peripheral surface of the snall-dianeter

cPDIAdOR P56t Pbnt e KAPLAY AP Ydi dljénem ‘é?rla\ﬁ.q_e%e%than an
27 is provided in an upper end surface of

J_rﬁﬁ'@Jl: |d'1‘$'n@fpetref)f%é E:ﬁLl%rllpﬁr %ti@ﬁ ZfEJchf%@ concave

formng disk 26, and | ea |ng e an upper

LA i A A g g o
BP0 P LA R Ty o o

of the . lar ter ti 31 o
lo“"%"he SriReh 1‘&? Ealﬁffﬁ‘*}/%ﬁigﬁtse r%’e‘f‘? Bﬁe'fr]*é? 58688 diafieter
on ther ths structured such
Jo‘b it Bt %rﬂ]a&“ at“h“RPPEaEPﬂgP%ﬁﬁl‘B‘F ‘f%éﬂn \Pé’lt\?éf side
27 in_an annular portion in an inner, side in
Slf%%?% %tBPr%'&%Jr%nd%?lgﬁ?%ﬁ Qs prghdra 38 Apd Teceived
portion in the case of -12 being pressed downward by
bif H& & iS5 RGFtHOBs $8P PEotha ICONRND RATIGIOR - t ﬁep@rﬁgngly,
forned a | arge-di anmeter cylinder portion inner
a gfitul hrdspretes2cylindandearbjorheutaneANpul AphepyRcef S1 is
the Ilarge-dianeter cylinder portion 31 of the flow
fmehd f@tﬁe@i dilkkk 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 outer peripheral edge portion in the case of
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5 26, the diaphragm 28, the valve seat 27 and the
upper surface of the coupling portion 32 of the flow
path form ng disk 26. A plurality of through holes 34
in a vertical direction comunicating the
smal | -di anmeter cylinder portion outer annular space
Si and the |arge-dianeter cylinder portion inner
annul ar 10 space S2 are formed in the coupling

bpangi ppeddeal dokawhrawnyatthe @rifipha adins lbredsdir Foot 41.
uniforminterval in a circunferential irection, as

Asbowaihglll, Oth&re Therblibd 4 NhhrQwW-RALhe43 BF1 ¥H88r Hortion
short passage 23b extending directly belowfromthe

i hAWelaei\d £P Y i, & i
lport i%n 33 of%@ié%% ?Poﬂ%?ﬁ%ﬁ%%?%@%?%&?ﬂ%% of the

11;? g-8983898 237 X4 EPELRY 168 & Fgf%ékggw(ﬂﬁfé%@igp disk

e) so as to forman acute ang om a |‘ower
2 e BRI RAR B e MRV el Y A7 S pEhE oA Y pace
oL ERY P I Erad' R RTn, SPort S acl 2t doming sisk 2.
1 L 1 SR 5 S (AT 5, o
' r udi manper and a sl ope-shaped | oi nt

in a pro .
CHERBRECARARA R STgLL 81aBEHAECYAd NS T RHCE | R guter annular
assage 23a of the fluid infl owassage 23 in an
=BSEe
35

RGd sBepkafees - dkamet ek £l nder perkiopotrpreR annular
. -13 The fluid outfl ow passage 24b extends to a
SPREAtSE Gwsr foxmgd 1athspicoypdiipg poastientd? ofi §hy flewnpath
a right surface of the small -dianeter cylinder
feppringnddekerbapuhaundfacm SnteTvel dmt kecigicgafjegiemtial
portion 36 is provided in a right side surface
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-diameter 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.
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5 of the main body 22 in a protruding manner, and a

sl ope-shaped joint nenber inner passage 36a connected
to the fluid outflow passage 24 in an extendi ng
manner is formed in the joint portion 36. A nmale
thread portion is provided in outer peripheries 10 of
the joint portions 35 and 36 in the inlet side and the
outl et side. Shapes of the joint portions 35 and 36

are e |fNii@butPldhamsdige CHL elanas/ald @UTight lower
types. In accordance with the fluid controller 21, in

side (dovwbDEgke DPelowdAtutdr W &d) tﬂiﬁ)rﬂlaa&ﬁrg@ﬂ:mkqurface of
presser foot 41 1s noved 15 upward, the fluid fl

thdEREAN - aﬁgnﬂe@e&tcxpﬁﬁa@flpbee%nmééhr*sBacfe'sll | d rthe
i nfl ow passage 23," the snall-dlaneter cyl 1 nder

oRPPId 1 31 33 Qinir};ﬁ)l{]ﬁﬂ% RE! Ls b3, at %ﬁkchgéal 5 ide surface

portion be ween e valve s ragm

o@a:het H%é.lnaﬁgﬁyd gr@ﬁ' %r Rg‘é)fll:g@qglg Bgﬁ{ihgn Arp&]%r s%g% ?‘Jhaped

space rough I nt” por

. I far di.sk. 26
3025“? e I b esdod 3P e il T £, oute low
Si t he Qi nt _portion inner ssage 3
pitadF o R prenfenosinndt du EaFagd I e lodnportion
3€ size of the opening in the side of each of the
oncave portions of the fluid inflow passage 25 23 and
t he f|UId out f | ow passage 24 and a cross sectiona
area 2 AL} tiHeeRDMAKN IR i1ch IFAH 45 PefUtise pPeripheries
openings come to a neck portion for a large flow
of e IrhRE\Rertions feanfgdadaaths inlet silde sndihe outlet
concave portion of the fluid inflow passage 23 can be

st ar Fhinas @fddfecdoingt PeREiPNEG| 35 cand | Hw ares Jade 1dmited

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-diameter 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 52, 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 cutflow passage
24, in sequence. At this time, a size of the opening in the
side of each of the concave portions of the fluid inflow passage

23 and the fluid ocutflow passage 24 and a cross sectional area
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5 1is 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

out fl ow passage 24 can be secured in a right surface
of the small-dianeter cylinder portion outer annul ar
space Si. Further, a cross sectional area of the
comuni cation 10 path between the openings in the side

obftHheonmiea\ca v ipith beftweta thei dpénihgw davsage a neck
23 and the fluid outflow passage 24 1s secured in a

pd©t Bbn CF &8 Sa SEEEdONE] ol 2t d NeRRfe vt 2 tRleUbpleinliig @frea in
t hrough hol es 34 being formed in the annul ar coupling

tIROdildN 0 £32he 2B6n 82YE i itsn %Ealthedffﬂf&e.{nﬁv&& M&isage 23

portion outer annular 15 space Si and

cAR e e‘ilil%r?gtegf & EQQEeQOEﬁé{?ntl‘xé‘rﬁuf&”&ﬂﬁlhov?%%%%age 24

S2 are for in the nnul ar shape, so that t

i eﬂ:c{ﬁ Q#?(%n A S$ acl‘lep%r q.ﬂ:fOl'lll Ssusr%calgee%f -Etfl%s bﬁﬁl@%v%bg)%.sr:tion 25,

sec ar ea Of e COﬁTTUnI cati1on pat

d | . h h
aFF 8 et B oo TE e o g ks BRI RY R o B gppoave
a | t the fluid trol . )
pSit ERBra i SR ?gt%Egg.%%atgoee?ﬁ#%agéof{%é?%ianﬁ right
the f|OMI1Path Wi t_hout |ncrea3|ng the dianmeter of th
ST Hm 2 sugddordkang ke HYJP%‘dp?JséP&ltéL%Ol“ﬁ&reégé‘“lar

a flowrate coefficient while keepi ng the size of the
SBA%R ¢ lconFPELher . A crogs $‘P°F%°i§%%§4ﬂae°§§lt%C&B‘H‘Pé‘@@atlon
a downsi zing of the fluid controller 21 while keeping
patly hafgigamntheaopedddds dnehhe $hdepE theseoncaviehportions
fluid controller 21 shown in Figs. 1 and 2, as the

ofppdraatfilngi dirdindi kay assage 28 mnsh dihey f&wéddioaﬁml@grnpassage
28 agai nst the valve seat 27 or noving the di aphragm
298sgpamred inatotalcross sectional areathereofbyaplurality

of through holes 34 being formed in the annular coupling portion
32, and bothof the small-diameter cylinder portionouter annular
space S1 and the large-diameter cylinder porticn inner annular
space 52 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 is possible
to circulate a large flow rate of fluid in the fluid controller
21. Therefore, it is 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 £fluid controller 21 while keeping
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5 fromthe val ve seat 27, for exanple, the structure
may be, of course, made such as to nmanual ly nove the
valve rod in a vertical direction as shown in Fig. 4.
However, the structure may be nmade such as to nove in
the vertical direction on the basis of conpressed air
or solenoid. Further, the fluid controller 21 10 nmay
be of a nornmally open type or a normally close type.
thieg £ 3w hotse acomf i piaier abl e aspect of the
confronted portion between the |ower end portion of

the i mmethdisska@ad thetndoevu fEGINe-QLNSs ﬁ"’gﬂ%‘ﬂeﬁlh Figs.

of the operation driving portion, as a secon

leirhing| ERtheObpbhat Lhyiad i | 12
with the pr esgnt angr?? ilg%?lblr%]%ﬁéo‘* g? ?%\%mg%g%ct%e Elaphragm
28esghlipkitORhet r |.s.are. given_to
thegsarre co%oﬁgﬁfgaﬁa{& %@e&ng%%%g&ﬁf digp E?angzg apart
FRECEhAL h fom | 1tted., . In Fig. .3 _a flow
pat h f%rﬁagggd%éeﬁy\{offof%zﬁ%’ ontsi Isgfgcsz‘rlenmay be. of
d ' [ Lnent includes a , .
PETEE TRAe Bk 35 S ARG T D EhE AR st peerticar
l; ~dianet ortion.25a 0f fhe concave portion in a
dﬁ'?%iggltg;ng%‘f% r%‘r?ﬁ' r}“aEL%Hal r‘-di‘%?ﬁé‘?‘é?r' ct¢ RfeFugiire gpay be
mgaehgv(ijﬂgaa outer di anﬁter smal l er_than an inner
ranet 6r of th&o¥fath- Hhentteritol idigectionen fhe basis of
cégncave portion and having a |ower end received by a
OPEEATE r PAECD SRR ¢ o fuRISFor thenfBidgentroller 21
couplin ortion_52 coupling a -16 | ower end portion
M3y Bf P%ngr norgeldyr PREE dVDehen & geomtiadim erlose type.
cylinder portion 51 and an upper end portion of an
out erFifded ShR¥ace msre prefraiablei aspeet of| theleronfronted

portion 53 and received by the step portion 25b of
PPRELeBRee PR itieod owarcondipmgityon of the 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. 1In 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.

InFig. 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 diameter 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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5 a small-dianeter cylinder portion outer annul ar
space Si is fornmed between the small-di aneter
cylinder portion 53 of the flow path form ng disk 46
and a peripheral surface of the snall-dianeter
portion 25c of the concave portion. The val ve seat 27
is provided in an upper end surface of 10 the
smal | -di ameter cylinder portion 53 of the flow path

1dv¥end pe-6Xod&f #Rd hdresilas Euithde bt W laegd) diameter
thereof I1s set to have an approximately the sane

cyei e r ot edn of1 %waﬁeﬁpgaé Shatpertl sk Br UARIRr side
cylinder portion 51 of the flow path form ng di sk 46.

sufeach pNEAGNRES { -Sd:téﬁf§fif,la£‘ gzﬁ@ﬂw bo®doR05 4 ifﬁ’ﬁ% ‘Q‘Eceived

the 15 | arge-dianeter c nder portion 51 of the ow

bigg{ﬂ?a fs%reﬂ]grgé:gifi%!ﬁ g%g i)E e Oégr%a rdsc{#gﬁroﬂ eﬂgggrdingly.

tiont I's structure as to
a bsrn?fklﬁg%digragtggnéﬁ?in&”e}:hpgrltEggl Qgtggdaﬁguﬁ.gg sﬁghgeSI is
sea rn ananntlar portron n an rnner side Ih a
radial, direction fr an, outer_per.Jpheral edge
£§3ed e AR LS v For % S BB maieiep g of the
he di gphragm pressey foot 41. Accordi ngl %here i.S
EQF R TaTBLRa; ALekehCopninacPeRSPPPERL BiEEACe OF the
annul ar space S2 surrounded by the inner erighery of
skl -¢iamel @F aRBTELORYEPRJEE BBPt FBRCBYSoPOTRE O ow
path form ng disk 46, the di aphragm 28, the val ve
seat D7e il viehSediper s8rBERelde] J AReURBEE| §Hg Surface of
portion 52 of the flow path fornin%Vdisk 46. -17 A ]
the gmalil-dismatan gy indesspout ton $3vef thhanf Llarreath Serming
communi cating the snall-di ameter cylinder portion
dbsk e .anndl arleasPaeesd ban unnen gndd-themeefds set to have
cylinder portion inner annular space S2 are forned in
an gppooupinatce yprihieos a2 lnéigiht dd dhapath 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-diameter cylinder portion
inner annular space S2 surrounded by the inner 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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5 formng disk 46 at a uniforminterval in a
circunferential direction, in the sane nanner as the
through holes 34 in the vertical direction of the

coupling portion 32 of the flow path form ng disk 26

i n accordance with the enbodi nent shown in Fig. 2. 10

I n accordance with this enbodi nent, a short

cylindrical netal gasket 47 serving as a seal nenber

i s i nffeppused ibgt wEethraubhvies1€80 6 Ui acetithe &) P¥ktion
path formng disk 46 and a bottom surface 25d of the
CoOMmeBME ittt he 2madfl -diandiar :Vné’@r pd3r€¥ioRbuter annular
annul ar seal projection 48 broug into close contact

spiaide $5 @nd ey lah‘gfaa@&aﬁl%tbl%ecﬁﬁﬂf&érAioft%.cfrpﬁ.ﬂﬁgr' &nnular
the bottom surface 25d of the concave portion 2

idehgp, i nC { Ghed
slpla aPd fIYMERN n Qﬂéaé’c?u pit ‘PQH‘ ‘!L%fn tgtz\g()ilf @low path

upper end portion of the gas and

gy 58 4¥ el émhfé%?g ig}g’%}et L Qn CA Oélrc&r?f]tlaé:ltltlal

with an upper surfac

dieeReGbnv el 2% QLRI Wl g\éfeﬁ;g%ng?%#ﬁfgﬁ? ﬁg%ﬁé?ﬁ in the

snall-dlaneter cyll er portlon

| j, ed t h
veTereRy, Busg ﬁ%n@%ﬁéri“coﬁ% temioeodnEPBotFiaf dpe Faoy pacn
fBE*'fﬁb TP B inecOhRaBat Lt the PUvRALneRT Afown in Fig.
surface of the flow path form ng di sk 46 and the

Bbott om surface -18 25d of the concave portion 25 of
t he n?in bog% 22 is equal to or nore than 300 Hv
(about "3BECRKFARER YhED HF sabedaseithga shekt 47} tndrical
serted to the concave portion 25 of the main body
m?’éagygaslﬁ%d’e? SRR pred sipal membegaiReintgrppsed hatween

relatlve%y
a lower end surface of the flow path forming disk 46 and a bottom

surface 25d of the concave portion 25 of the main body 22, and
an annular seal projection 48 brought into close contact with
& 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 applied to the gasket 47, and a Vickers
hardness thereof is 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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5 softer is defornmed between the flow path form ng
disk 46 and the main body 22, so that a sealing
performance between the I ower end surface of the flow
path form ng disk 46 and the bottom surface 25d of

t he concave portion 25 of the main body 22 is secured.
In this case, an inner dianeter of the small-dianeter
cylinder 10 portion 33 of the flow path form ng disk

226, o dhanebrtadt pHLtiSHOLS PRITAYMadID VARG 22 18NEKual to
di anmeter of the gasket 47 are all equal to each

ot heke SRahhaboansnpbbut | PY6 afv ¥ he rfel ¢hd fiowsﬁgﬁﬁegorming
An operation driving portion 60 in accordance wt

dtiBikS 46 15s eIhack €@dted $hef c8nBAVERh LY+ £L9S8H Jey Egleaxﬂgin body

is structured such as to set an opened state

2y AR GAmSS edoghty, Ui IEL A A Mppvess

portion 60 I s provi

.t.h i f 4] '
sBikoin 18 SOBAULCURNRLEREhe! 000 er8) HATIRGEGLEE 4o anc
casi n

' 0, onn ed to_the | ower
BB WEATRoBE°S T B it SRR IR PR A2 R REP e b thy Lower
er a | omer casings 63 and 6 and. having a
hiFutie §F Snst Fw R thatatind it m AT sinPagiion surtace
-Bresse foot 41, a piston 65 integrally arranged in
PReSPatbe CORTSR PURRLAP Ao cbromaddi PodEr fAd BEecured.
bi sing}the pi ston 65 25 downward. -19 The di aphragm
T3 HRAE 335 301 LPREF AHUEE T OTaDE| ki - AbMAPEST Al index
has a flange portion 4l1a in a | ower end. The hood 61

PPELEBANEd Phildien fdpm Rathchpruhngedisih®b a diameter of the

| ar ge-di aneter portion 6la having an inner dianeter
sgprghpp§sage 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 coil spring 66 biasing the piston 65

downward.
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5 larger than an outer dianmeter of the flange portion
29a of the diaphragm presser foot 41 is forned in an

i nner periphery of a |ower end portion thereof. The
hood 61 is tightly fitted to the concave portion

| ar ge- di aneter portion 25a of the main body 22, and
fixes the outer peripheral portion of the diaphragm 28
10 to the flow path form ng di sk 46. The di aphragm

pr essmi€ dihradm igrdsmselfpdt thedsi pémédeidedd &blumnar
froma lower side, and is structured such as to be

shAP®Y aph& H@W&ﬁfﬂahﬁeaﬁokﬂlﬂﬁt aahedn at ib%ef:aeﬁtiat e
in which the passage is closed), but be novable

upvardghd an &g €61 | QQ £5rRB8 N4 APt Qecgi‘iﬁaﬂﬂ:alléthg and a
| ower casing 62 includes a bottom wall

1&’% r@%érﬁé‘%eP%bP’c"f&ﬁ' Y‘Q'ﬂa\ﬁﬁnﬁ%%a‘iﬂ%‘} 'dr:]. eett Qo%tlg@htly

In a rising nmanner ving a ma rea

1@9%&# VhdPLIEGu B ATaRULEE PPISIAL RULER n M e the

Amst er rica mmr ort
t end d 20 f

%%%ﬁgw#g%aa?%@ﬁad A ot o wiﬁ&n%%?peg&p%erv of
f d f . Jh
S, 5o AR 1 L s 00 o
screwed with the nale thread portiaon prowdedlnt
tRRCON S BREFAPISIATR e b Her ROSTdQRe2paraf she main body
| ar ge-di aneter portion 25a of the main body 22, 25 so

2% ha?tndc kdxesnEhecaut ¢ B irheyade dord e Ofpt e Bytﬁpr??gm 28
An -20 annul ar protrudi ng portion 61b functioning as a

tettdppédom pathy E@r@nmgf%ﬂbm%g The {barphredsinkpsuye foot
provided in the upper surface of the hood 61. A

41 hipuesele BI7t bed dimge t ke Vioad om0 ian lpwer side, and
vertically

is structured such as to be immovable downward in an illustrated

state (a state in which the passage is clcsed), 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¢c 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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5 novabl e manner is provided in a center of the bottom
wall 62a of the | ower casing 62. The upper casing 63

i ncludes atopwall 63a and a cylindrical periphera
wal | 63b. A female thread portion is formed in an

i nner peripheral surface of a |ower portion of the

peri pheral 10 wall 63b, and the female thread portion
is screwed with the nale thread portion in the

guevi Iphe pado twald 1 i ipcaft didie d1veEuneasiondnfds 80stBpper at a
t he upper casing 63 and the | ower casing 62 are

tiimeegfafadtening tike UWBA RRAGRY bR 88 prTddP'ild @Re upper
In the top wall 63a of the upper casing 63, there iIs

sfarfaR® Ry afs@tl ¢b, ai r i ntroduction pipe
connecting female thread portion 68 open wupward in a

centemp @Hf&ﬁgﬂ HdWS 891 guPifn @ tgl%”%féé %dflthg in a vertically

i ntroduci ng downward passage 69 conhecte a lower

w@Rddle kafincbe! £r505880 PO'LIAMEE: HNRHLOBIRLL 8321 624

of the upper casing or med SuC

0 kb0 d e conpressed 20 air introducing
an flhle ﬁg@vgfjgalglrg% dd

ownwar assage protrudes slightly downward in

conpak ' he her portions, a annul ar_ . ,
springh%r(ﬁ§%$%gl%8§é c{kﬁ%ﬁ%ﬁ°ﬂ¥4ﬁi€€?ﬂ8 jqytindrical
| ower surface.of __the t Il 63a so as to surround
PERALEEREdr YBot PaR: AR ITRIA LS RPEsAd PO CdOR A& garped in an
.rod 64 is ﬁlidﬁbl fitted 25 to a central through
ROFE BI-4PERE |6é)éifa‘c‘ﬁs?%ga gPvemm@oxitigppef the rewipheral
rtion thereof is slidably fitted into the conpressed
Wgﬁﬂ 63t AOGUENR f RN REhT cpasReE LG lisnsehewed Wik the male
63a of the upper casing 63. The piston 65 is slidably
threpddPPht dopnin | BhePeRiphrral wall 62b of the lower casing

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 downwarad
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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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 receiving concave
portion 70 provided in the top wall 63a of the upper
casing 63. Accordingly, an upper space S3 is forned
bet ween the upper 10 surface of the piston 65 and the
| oner surface of the top wall 63a of the upper casing

elf@ pcartd on itheeleoFpases SAlaBLY FiRedehveerhe tdigdr¥ied air
surface of the piston 65 and the upper surface of the

1100t 4 Qe Y8g la Kddvata FBQSEQWQ GRSt top whAll B® oeNchOlipper
the conpression coil spring 66 is received 15 by the
c&Pindgegecei ving annul ar concave portion 71 in the
upper surface of the piston 65, and an upper end
t her 1455 [ . £ " v o] AN .
of e o aE i P R R AR TR bR, foing
or ned r [y j j [ s
o4 O Ao 850000 DN A bIFL7 PB¥ovsdes
. dnt [ I sage, 69 in the t 3a
o Tt U8, SRURNELT PASSPEEP 4f 108t 08 LA 300 Rrar

casi ng r ni ca

with the |lower space S4. The conpressed. ajr, sage
SESLTY TRRALYIG CORCAVE PPt 17 0n G PIFAVIGh G Highdop wall
6%#“%% ﬁ%rface of the piston 65, and is comrmuni cated

tP* t HeS | DRRPL sPAE&"840dia the concave portion 25

73. -22 An._Oring 74 is interposed between_ the piston

65 artFEHeIinghity aPEPRET SPaceDs 4if £RFPeG Ppdwesn the upper

i nter posed between the lower end portion of the valve
sSyptRea ahdhe pdsiteRefal 2nd i doyenr Farfags: phithe top wall

t hrough hole 67 of the | ower casing 62, and between
6imef the upper casing 63, and a lower space 5S4 1s 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 coil 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.

Inthevalverodé4, thereis formed acompressedair passage
72 in which an upper end is communicated with the compressed
air introducing downward passage €69 in the top wall 63a of the
upper casing 63 and a lower end is communicated with the lower
space S54. The compressed air passage 72 is 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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5 upper end portion of the valve rod 64 and an inner
peri pheral surface of the conpressed air introducing
downwar d passage 69 of the upper casing 63, thereby
preventing the conpressed air introduced to the
conpressed air introducing downward passage 69 from
flowng into the upper space S3. 10 Accordingly, if
the conpressed air is introduced to the conpressed

ai r i Agr Odudhigon4 pi P MmEMREHdD beteerheth8$esk on 65 and the
portion 68 in the top wall 63a of the upper casing 6

livher caspnesedanlilan §- rﬂh@oﬂﬂiiﬁ‘intt%ﬁﬂ?)%éd)ﬂ@‘éwégﬁl%e lower
S4 via the conpressed air introduci ng downward

epdspageibf. ofl ML aav@ b8 4 Anky 5%9@1::@51&1(3% %rl&lcf%eybf the

the valve rod 64 is noved to the upper

cRp\teFANthBulhen ODE W N8 £o 1€ GldW it ésﬁﬂsaéj% a%r}léiagetween the

presser foot 41 and the dlaphragm

ubb'@lr'sggli%oé? Ebhtcﬁgt tllu-]:_ Xiag]gres | K 6t4h ?’Pu o#' d:g CIS%%: { é%iéheral

I n accordance w present ~1nven

abkegki rate of fluid . and it

i3 EECQESQ‘??‘Q‘%A'@%IQ?%% L4 lﬂta.c’am&&ﬁﬁ gppawars Passage 69
0 r ntlonal one, IS possib

oF o BE Bt g b qbé’r g VeaLLogs the raprossed air

evic 25 23 CLAINS 1. Afluid controller

lﬁ%gBdB % ¥
onprlan gﬁﬁ(ﬁﬂ@ﬁﬁ%&? it hdBY TRAVFAGIa0PYRYArd passage
rom; ssage, .a f|UId out f| ow passage and a concave
oFﬁ On gﬁ’é’ﬁ it %"&Hﬂ%;ﬂﬂa@n%} -essed agai nst

5 or noved agart froman annul ar val ve seat arranged
Wi t hi Cf:ﬂgdl gly, if the compressed air is introduced to the

compressed air 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 54 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 of the main body so as to open and
close the fluid passages, wherein the concave portion
is formed into a shape including a |arge-dianeter
portion close to the opening and a small-di aneter 10
portion connected to a | ower side of the

| arge-di aneter portion via a step portion, and the
fluid controller is further provided wth a flow path
formng disk fitted to theceanegve portion, the flow
path form ng disk includes a |arge-dianeter cylinder

portian fattmeeéid @oh&%o'l@%&ec&h?f@éfﬁg P b188k 01 1kB%ain body

15 concave portion in a fluid tight manner, a

heivling @ #TRHY 1n@Mlow $als sRQel, | ‘&ngﬁﬁ\f_idn Gudf ]J.BHI égssage and a
di aneter smaller than an inner laneter of th

c%ﬂﬁ:!a'ved ip@ﬁﬁ:ti%rn g)(rf])rgtdr %E)wglfrdt- h T ggg# fqggngééf}no Prefl gd t ﬁ%ains t

having a | ower ecei ved by a face~o

RORGFLE aPAtti PPom o@urﬁﬁ%& im&eorstgi?enggggg‘lp:e gg?thin the

| ower end” portion 2 arge-di
RN oA 13 YO Yo LR IRORLIQN £ 0L BE.

smal | - dramet er gﬁf&%ﬁbﬁgﬁgr%PgX 8RdPel8i ORE"pY ENELOSe the
31,81 rijon of .the concave portion, and a periphera

ge o%ts'la&?so'f ¥ ithphragmis fixed to an upper

end p%B%ion of the Iangﬁ-dianeter cylinder portion of

25 t he 'f1 GWPFAVR POFRG dFskorRedalpiosaathage including a
lprovi_ ed in the ugfer -24 end portion of the _

S GPEE e PR H ARSI OF6r £ Shespardiag apdia geakl -diameter

form ng disk, an inner annular space of the
PPLtJensramRected & antrwe sddeont ithef danpe-Byamstenmortion

periphery of the |large-dianmeter cylinder portion of
ViR FL6R RRE By Mntythe Aduisl chetdpapbragnfurbbevgpmevided

seat and a top surface of the coupling
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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portion of the flow path form ng disk, a plurality of

t hrough hol es communi cati ng an outer annul ar space of

the smal | -dianeter cylinder portion formed between

the smal |l -dianeter cylinder portion of the flow path

form ng disk and a peripheral surface 10 of the

smal | -di aneter portion of the concave portion with an

i nner annul ar space of the |arge-dianeter cylinder
epdpdmicar ef tnensnkhl - @iAafepet Y 13 dd0potibhecf | e flow

path form ng disk, any one of the fluid inflow

pPES FFmidfdiBR, f A nisgh p@ut AhRW1 AR AR oEStliT@'IEH:@'eC@tl%ﬁeter
with a | ower end of the snall-dianeter cyl i nder

c1t?’]_3i1t1di@fq pbrignf !LQWfBEFnEdf B&”hﬂglﬁhék* apd h@%yob@erthe
Is fornmed so as to be conmmuni cat ed P ﬁe out er

@B@@l@iaﬁ@eef @Jlﬂkﬁ r PP 8FRLRS ﬂw Bgfeﬁ Mrﬁir?@ disk,

The fluid contr of cl al n11 wherern t

t@@% ﬂ' C (t:l_’LGQ %5218 atntale P%?‘%c%f Ifhﬁle coupling

smal | - t'er |nder por om1pat

P%P*F-E% i ovﬁﬁ%r“ﬂ%%%ﬁef?%&ébgp@g 73 AEULIY of tnrougn
t d
n§ LB ST s e RS i sPRogade £ sBRIiR S ameter
t : d the

C%ﬂ AR satieTa mﬁgﬁwﬁﬁﬁg e A IaAIATEsGEe 74 inder
of the snall-dlanete | i nder portion extends

PebHqualy the loyspa OJEEthéQ iSfeaPAomRafe Rhifdl surface
annul ar space of the snall-dianeter cylinder portion.

of thgsmatl iteare ter I RPTBIOR| f nfhe GANGaeh RPYTgian with an
portion having an inclined passage conmuni cating with

inpRr |y s sagee of i thedoriodediamedies sydendarinertbon are

the main body in a protruding
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 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
extendingdirectly below from the 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 so0 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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manner, and a joint portion having an inclined passage
comrmuni cating with the passage comuni cating with the
outer annul ar space of the snmuall-dianmeter cylinder
portion is provided in the other side surface of the
mai n body in a protruding manner. 10 4. The fluid
controller of anyone of clains Ito 3, wherein a total
cross sectional area of a plurality of through hol es

liowetrh @uwtairt igtiale dirqettd dwksRhituide SO I8 the
portion of the flow path formng disk is set to 0.5

str@ 12.-Q ildnRe 0fcd it &P SSorSa5t | onal area of the
smal | -di ameter cylinder portion of the 15 flow path

form ng dipgk. fl@udT&?n{fé'ifefSEUlqllrr? géagé%hﬁfojlntv\%ortlon

wherein a seal nenb I'S I nterpose

h%@qnﬁuéﬁaﬁ?cﬂné?%iéé%\v&eoabnmuﬁgr Eggd‘?'f{(le h"d &E%g passage

bottom surface o e concave por

1Qog¥ovgﬁe§ in %ﬁeféﬂig o%r Of Cl ogn%ag Si\é'lm gg%ert‘%@fudlng

an annu seal prOJec IOﬂ roug |n
o S #@033{ i Rcﬁe ol Gy e aaes,
cB%’n for?&n% E’f tq%%éfgomnﬁrwfagaetiné vu]th the outer
CONCAave dyPmEt

annular space of the small-diameter cylinder portion is provided
in the other side surface of the main body in a protruding manner.

4. Thefluidcontrollerof 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 fluid 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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