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Metal Di aphragg Val ve Field O The Invention The present invention
reldbit es to inprovenents in metal diaphragm valves for use in seni conductor
hanuf acturing apparatus and others. 5 Background O The Invention A

~di aphragm val ve of this type is known fromu nese patent
‘application laid-open under No. 8-1055p4, for exanpl wn irn FIGS. 4
and 5, the netal diaphragm valve 20 conprises a bMWﬂmﬂ\% m}g a val ve
.seat 24 at a bMetQ)DiipifiagafVilveal ve chanber 23 co

ng with an 10-
i nflow path 21, an(g an outflow path 22, a metal di aphrdy 26 havi ng an
on and being provided in sai ody 25 in suc

Ehbe nventign d bei vided in said body 25 i h
a manner that {Re;NahvavaliRiREhtes B3nlpfoRBRhB%n hﬁta@ﬂia?hrﬁ%@%tveﬁﬁﬁlﬁh@m ,
driving neans 27 that are operable to press the neta i aphragm 26 agai nst
val ve seain semicenducter radrufasturing apparatus adgtheragm 26 to return elastically to
Its orjginal ?aﬁ% ﬂm%q. om val ve seat 24 and a ring-shaped 15
grooveg 28 tha’fﬁl S %p'?riegpﬁﬁﬁer Hé{'val ve chanber 23 in communication with
said outflow Adidph2gm @hwend thie typaiickmovwngfrahapedmgnaldupar28: padwent net al

~di aphragm val.ve 20 shown FI GS. d.5 can allow a | arge quantity of fluid
to flow \A?ptpﬁ’fifﬂonﬁ%’g'cﬂpﬁ'b“’f‘gr%c?ggggﬁt fPEe§iUPlEter of the val ve seat 24 or

to rai se the neisowadi iaFGEOMdd R he h&alsdadhraddn sslv@2@edrhprised abedyey 20
wor ds, as conpared to val ves w thout a {i ng- shaped groove .28, .t he netal
di aphr agrhavangAavaluvseatd afa bofemdages acglivg gharaber2p commpygicating with agy

i ndi cad esishBe RAsH Mdlah oW Fpdih 82 G thétal dbdHRNES |2$ HaJihQért]i& dpVR49behdifg Val ve.

However, while the prior art netal diaphragmvalve 20 has the ring-sShaped
groove 2&ngalmegionead being piovided iresasd bddyAiy ip qudh @mannen thagithgvelve chambest 't he

The out 11 ohsgatt B3-ARRh R HrbOE oA B 8L obdBILE Leile AR 00 ©

snal | er t.diaphrhgre 26jagdihstohlve beat 24 angd siwlpecdhe meal diagiragra 26ho rdtivat t he f 1 ow of

Cfluid i d, increasing the fl | stance. Hence. the flow channel
s whol SRR IOH PO THEC 0 DB LRARET S8 E Sk RA DU FP6AI BT h 22 does

not ahd owgbbiid 28 thatis Fdried ahder el Riade dhlafiber 28 i .cohitinidation WitE s&M oMllowe cannot

- be increased further.

path 22.
Owing to said ring-shaped groove 28 the metal diaphragm valve 20 shown FIGS. 4

and 5 can allow a large quantity of fluid to flow without needing to increase the diameter
of the valve seat 24 or to raise the metal diéphragm from the seaf 24 so greatly. In other
20  words, as compared to valves without a ring-shaped groove 28, the metal diaphragm valve
20 has an increased Cv value. It is noted that Cv indicates the ease with which fluid is
allowed to flow through the valve.
However,' whiie the prior art metal diaphragm valve 20 has the ring-shaped groove
28 communicating with the outflow path 22, the diameter D; of the outflow path 22,
25  particularly the diameter of the vertical portion of the outflow path 22 near the bottom of
| the ring-shaped groove 28, is smalle-r than the width of the ring-shaped groove 28, such
that the flow of fluid is squeezed, increasing the flow resistance. Hence, the flow channel
as a whole, running from the valve chamber 23 to the outflow path 22 does not allow fluid
to flow at a great flow rate. That is, the Cv value cannot be increased further.
30 The prior art metal diaphragm valve 20 has another problem. To increase the
cross-sectional area of the flow path, two vertical holes 22a, 22b are first bored side by
side and then the inside walls are smoothed. But this method of processing outflow path

22 is labour intensive.
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30 The prior ajt nmetal diaphragmvalve 20 has another problem To increase
t he® cross-sectional area of the flow path, two vertical holes 22a, 22b are
first bored side by side and then the inside walls are snpbothed. But this
met hod of processing outflow path 22 is |abour intensive. 2 Furthernore,
because the horizontal width W at the, bottom of the ring-shaped groove 28
is larger than the horizontal dianmeter D1 at the top of the outflow path
22, a squeeziRgthehifsre Bosute BRtorsomaidyidiew] hothe paftdn bethiesingtigpddends to
i ncrease. Sum‘rarga‘roc The Invention 5 The present jnvention has been nade

in view o8rop¥e2dmsdargershaghe hRnzogtd diametes Dyt thg tonefitheputilnw pgthekZept

I nvent Onsqme?z%g%e%m@naﬁ%e&rs dh ARRTRW B ¥R tahBAendl th WiFeale | @r g€  quantity

of fluid to flow fromthe valve chanber to the outflow path w thout
difficulty. Thiummagy OfiTheAneeptional ve of the present invention conprises a
body provided ] : : C Ve C er
con’rrunf'lr cating ?MH% rgszgﬁt ‘l}ég%q\{g){/lv%g%{’?ﬂh%egrgglteg;r;gffgﬁetaf%log%\?%gttéﬂ%s’ %dcr%git@gﬁ

di aphr agmthent iofithe presempviaventign toeprdvidg a et dalphragmi valvewhat@Hows a prgevi ded i n

5 20 T Rl Bl SO ot AR

~al l owi ng t he Tiedmétaldigghiighg Ml ©of the presertt iri@hiicieddnyprises 4 balygrogderl shape
and nove away fromthe val ve seat and a ring-shaped. groove fqrned under
. the val veWHERAYBWE seahat bptieihieeast Agalys chgmber comypicatingvishaminfighaiag n t he

di amefer gq dnfafi pAR Y H@tﬁml??gi?? RaViRg ALIp W28 -tel@ing W ifa reiont he

_ring-shaped groove, and the e ve cross-secfional "area of the regions
*in  whi chwhish iy progdehiaybelbegydo vechanday that thavilve whasahen 23 mkepsadgishbach ot her
is made | ar han - : nsy - S - i r tflow
pat h & ribi w30 bitGab) AR RoRlgRRRIRT b AR ER ol didflafitle I,
of the rithgmezd) deiphragoh tgreromeslaricallylte ite bfigmhl shepecamiytowesiay droml thar ea of t he
regions of intersection, between the ring-shaped grqove and the outfl ow
bath s mERNE 1681 80 TR Hstor v ouBed ot he SvE i and Shrumueatinge
out f1 ew patth thelduidv patH, Wiseréif thesdiaaagest tibaniflbdv phiha¥vnalié R Bifan thd Ng- shaped
groove to the outflow path, with the resistance of the f| ow path decreased.
Thi s nmakewiqth otths yingshape graoveiagd the qffestivedrpssisietionalares efthe Freiapalive chanber
o {1 OUEIOW 2% P Befilo Al ¥ Guch B HBRE ket Whtlad irde 0w 1

s the val ue’ t hat

ot her wor

than the transverse cross-sectional area of the outflow path.
Since the diameter of the outflow path is made larger than the width of the ring-
20  shaped groove and the effective cross-sectional area of the regions of intersection
between the ring-shaped groove and the outflow path i1s made larger than the transverse
cross-sectional area of the outflow path, the fluid is not squeezed when it flows from the
ring-shaped groove to the outflow path, with the resistance of the flow path decreased.
This makes it easy for the fluid to flow all the way from the valve chamber to the outflow
25  path and allows a large quantity of fluid to flow. In other words the Cv value that
indicates the ease of flowing of the fluid 1s increased.
It is desirable that the outflow path runs linearly, such that the outflow path and
the ring-shaped groove in the depth-direction form a straight line. - This allows fluid from
the valve chamber to flow linearly from the ring-shaped groove to the outflow path, such
30 that the flow of fluid in the flow path is very smooth.
The outflow path may be slanted at an acute angle in relation to the depth direction

of the groove.



i ndi cates the gase of flowing of the fluid is increased. It is desirable
thaf the odutflow path runs linearly, such that the outflow path and the
fing-shaped groove in the depth-direction forma straight line. This allows
fluid from .the valve chanber to flow linearly fromthe ring-shaped groove
to the outflow path, such 30 that the,flow of fluid in the flow path is
very snmooth. The outflow path rmay be s? anted at an acute angle in relation

to the depth dTK#6kalQhe effdctivlerogd-@Rubnal 4f2a of th regivat inva@lyich tHeairgidhepdd ve
cross-sectional area f the regions in which the ring-shaped. groove and

the outf | &FRYRAN thepwHewpathdpiessriong apother i1f H*@feéaféiesacwehfig Fesistange to

resi st anCoy, Fronf the WnhsRiPell BRodvi ROmE Raled @iPRWRckaelihe outflow path is
decreased. The aforeSaid aCute angle is preferably not greater than 45

degrees. This Teeaforesrd a@itedrigheisipiaterably aot greatet hamft> deaseesofThishway; 8gi ons
where 4 hefdfge ?Jggsl‘?s%gti%f’%égoﬁh@@g%i%}% {hQ¥md¥s hZP%ﬁQ;ﬁ&ée%&ncP@?ﬂ&DOt her i's

increased inre ransverse cross- esi:t area o out fl ow
- path 7 w pdilo@tintersent eas anugher Isomeneadel 1 ebdtoh anthe tranhversdicansesentioond] ardasofout f | ow

path is preferably 1.5 to 2.5 times as large as the width of the

ri ng- shap %‘?’(96@)«;7, withpuf McrEasing floynafhuresisaice e r ease in f1ow path

resi stance canTihedidifletexXsREd StflaRPaihtis pef@@Y 11500 RF tihédasQatit hoile PRidth
Furthernore, it is desirable that the top portion of the outflow path
conmuni ca®fithgringshaped Brooye. sHchWatedbsfpe) deoreasp anflay Rathiresttanics cstn&pe, such

that {4 OV\é)ﬁ;fectE&!:deitfsreQEQ K6 hh BEASHaaed groove to the outflow path can be
th. Tt | '

. ‘made snoot. is also desirable that the ring-shaped groove and the
~ out fl ow pat h afutheunerect sdlesitdblesthatithe teptportins di thet eniilod patheominmgiostinged

groove is_ | ted mear. to th ntre of the hem rical .t grtion of
Phe.out 18U B ARk Bl nERRUT R iy | BRSPS BEL | P
sect i onal rivg-shaiped gr@ovietoahe chitflpWrpathroan dk vendasmostli ng to the present

::In\éegt ! ?2 azgel:t: ésp'aé%:[l c Z'qe%izatﬁ‘qng\%n%g %%E%%%éfg'ro%% and %tolut O%J pa\{lllgrve\:l cggnécpe?l body.

15 such that the bottom of the ring-shaped groove is located near to the centre of the
hemispherical top poﬁion of the outflow path.
Brief Description Of The Drawings _
FIG. 1 is a vertical, sectional view of a metal diaphragm valve according to the
present invention. |
20 FIG 2. 1s an enlarged vertical, sectional view of the body.
FIG3.1sa pérspective view of .FIG. 2. _
FIG. 4 is a vertical, sectional view of a prior art metal diaphragm valve.
FIG. 5 is a top view of the prior art metal diaphragm valve.
Explanation Of Reference Numerals
25 1 is a metal diaphragm valve; 2, a body, 3, a metal diaphragm; 4, driving means; S,
a ring-shaped groove, 6, an inflow path; 7, an outflow path; 8, a valve chamber; 9, a valve
seat; 10, a step section; 11, a bonnet; 12, a bonnet nut; 13, a stem; 14,.a diaphrégm press,
15, a spring; 16, an air cylinder; D, diameter; W, groove width; 6, acute angle.
Description Of The Preferred Embodiments
30 Now, fhe embodiments will be explained with reference to the drawings.
FIG. 1 is a vertical, sectional view of a metal diaphragm valve according to the
present invention. FIG. 2 is an enlarged vertical, sectional view of the body. FIG. 3 is a

perspective view of FIG. 2.



FIG 4 .is a vertical, sectional view of a prior art netal diaphragmvalve.
FIG 5is'a top view of the prior art netal diaphragmvalve. Explanation
O Reference Nunerals 25 1 is a netal diaphragmvalve; 2, a body; 3, a
metal di aphragm .4, driving means; 5, a ring-shaped groove; 6, an inflow
path; 7, an outflow path; 8, a valve c{1anber; 9, a valve seat; 10, a step
section; 11, a bonnet; 12, a bonnet nu 13, a stem 14, a di aphragm press;
15, a spring; E@ferra%ft@l:res:yltb BOBE essehtidlipaiBf £metaV\diafhia@vealedt h; 8, acute
angl e. Description The Preferred Enbodi mrents 30 Now, the embodi nent s
will be esymrilsaed bafy %, ymetak dinhaagny 3¢ de1eg megnsdend prg-shaped gioQuery i cal |
sectional vi ewnpfpidy B8 ovﬂiea WNNILHD 4G GhHh el ViR e cRERBER!
invention. FIG 2 | an en vertical, sectional view of the body. FIG
3is a pmrmpumcatmg witheay loﬂO\Flp@h 62and4n ORél‘oe\rpatln@ andismna@g of gughgngal t he
essentj al ap| ' 0 taI

di aphrgagm %ten% ta%llgsgtsfaeel dIer g?;g.g%i}{%siégl vaﬁgqggr%%e\?z v@u@n %%ogc'@vgy

- provi ded mdﬂenaop/,eslamanﬂe\atpam Gwhiah tso;tptemnpmdb/ anfl camvainwates lnathizerd Valve

commnlcatln th’ an Iow 6 and an qutfl ow path 7 an

such. et affedeed pihel a7 Ritady® oPaLp Y ot SO BoEFr B st 08T ve
chanber 8chahibehs,iaSvabRReR\Em¥deldT a sitheiRERsih @Rd fifted Bhtd 1k lentresFihe Kotiohi ch i s
open upwardly and comnuni cates with said valve chanber 8, said outflow

path .7 mﬁqp%ﬁfthsveip@ﬁlamﬁaﬁan@aaﬁaswﬁﬁﬁﬂmﬁwé@mwt@&mﬂm@rwa chanber 8,
a val yg Sﬁﬁfacg?MﬁeaI% Egngélh(}nsﬁﬁg @qut)htrﬂto%aw Ere Fl'@ulglel tre of the

. bottom face o fVec a step section 10 forned on an
~ outer ci rmngrerentlaI 10 surface of the valve chanber 8. Said infl.ow path 6

a9 ULl O DS a6 g e TS 25 B BTRARHE 111 1

“With an uammdwlsh@faﬂalﬂ@hcanh a@bpwaglybending c@i’&ﬂl@rdgfonaﬁ eAdRSIfaf elastitef or mabl e
metal such as stainless steel and has the shape of a dish with its central

“regi on 15995emablsmetalsuekipsstaitess siesl a@ﬁblﬁaérth%?ha%%fadqha*pw%w?r&mbregwd on the

step gect QupHardifl eThRP¥neterdR thel BaphrasRPlbd bh eHelstep sR@RINDlorsiRd d step
portion 1%&1?);/“% P (ail\r/ve%1 %Mortlron gf %ﬂﬂ fgg?mg)t 11 |nsesre%b(§d |rI11toothe val ve

chanber 8gbadyd@ faldtlapqsés&d btmgféb' againstisaid stepHosiendl by & leaver prshigorpion of a
bonnet 11 inserted into the valve chamber 8 and a tapped bonnet nut 12 tightened on the
body 2. '

- The valve is opened or closed as the central region of the metal diaphragm 3 rests

=]

20 on ormoves away from the valve seat 8.

The bonnet 11 is formed in a cylindrical shape, inserted in the valve chamber 8 of
the body 2 and pressed and held in the body 2 by tightening-up the bonnet nut 12.

The driving means 4 press the metal diaphragm 3 to rest on the valve seat 9 and
allow the diaphragm to retumn by itself to its original shape to move away from valve_ seat 9.

25  The driving means 4 operate pneumatically and comprise a stem 13 provided in said bonnet
11 and movable up and down, a diaphragm press 14 provided thereunder to press the central
region of the metal diaphragm 3, a spring 15 provided between thé bonnet 11 and the stem
13 to urge said stem 13 downwards and an air cylinder 16 provided above the bonnet 11 for
moving the stem 13 upwards.

30 The ring-shaped groove 5 1s formed below the valve chamber 8 and communicates
with the outflow path 7 and is cut out deep under the valve chamber 8 in the shape of a ring
to communicate therewith.

The diameter D of the outflow path 7 is made larger than the width W of the ring-

shaped groove 5.



The valve is opened or closed as the central region of the netal diaphragm
3 rests 20 on or noves away fromthe valve seat 8. The bonnet 11 is forned
fn acylindrical shape, inserted in the valve chanber 8 of the body 2 and
pressed and hel.d in the body 2 by tightening-up the bonnet nut 12. The
'driving neans 4 press the netal diaphragm3 to rest on the valve seat 9 and
~allow the diaphragmto return by itself to its original shape to nove away
fromvalve Searhe%éltﬂ%pﬂfgeédfd fohﬂg%l mgaasopélfae@ew% ehaﬂegl:fmi‘chlctab isé gnd
‘conprise a stem 1 vided i n sai onnet 11 and noyabl e an own, . a
di aphr agnPqsHiesed i‘ZPVEPg?W%‘EéaCFﬁé ZHWdé‘rg ~thaPgsh Eeave 15 § 8}‘{?9%]9% g'®h of the

metal di apQnAghS, m@eﬁw&v@gro&@s&ileﬂl q?ed ol@ﬁ{ewegemtmhmwekuéébewéeﬁ he stem
13 to urge said stem 13 downwards and an air cylinder 16 provided above the
bonnet 11rifgyhapesharopye msité@ evifloy napgwaisanadedygantban tha gantyspedragioove 5 is
formed be%egmn}ap eyghylg kh® and communicates with the outflow path 7
“and is cu eep und er t e valve chanber 8 in the shape of aring to
.conmuni cat e t,ﬂamﬁmMrdsTmShdwaanK} 2Dtlmfmtgl=sbapndtg‘rd>w5pat:bnnécued totthde | arger
than the wi dth th , NgQ- ove 5. b/ r 5_The outflow path 7
is so for?‘?’Eﬂo‘f’ﬁg}é‘Q;aF“P}bg’# g‘Sgo g %«g ISR 8PS 5 8 poﬁggrfefiln(??fe above
a bott om thacenthfeie Héﬁﬁsphieﬂﬁtlﬁmﬁdorgéﬁlﬂé'eutﬁo@?paﬂlhbvm in FIG 2. As a

result of this, the effective cross-sectional area. of the regions of the

. intersection bEtassEAtVE Gra-sestigrateren ofgheresions whetedingoihapes grpayey and s nade
| ar gefp t h@lﬂﬂ&\b?aﬁlrﬂﬂﬁﬁ‘éﬁtse%cl?ﬁﬂélseq?al%ﬁfettbﬁpét} th8heq oPfegldd®: éQHE fleRWERBIR 7- IN

ot her words shown. i n 2, the ring-shaped groove IS connected to
“ the outfalmmmaneawfshmlbpttonafac@regmtndatloﬁicﬁa%e 5a of the ring-shaped groove

5 i's positiongd negp &hbadime o e 85Ol tcE %“’th@?&ﬂlé&%%h‘ﬂ?'orﬂé&@d ROMnldcl e‘r)‘; the

outflow path 7.1 e' I've Ccross-secti’ona I ons
ri ng- shapgfgled @mﬂtx&l aftﬂe fifg-eheplet @rsopat h Sidiaotite aigle © 1eﬁlefbraaime<5t geeisal s t he
total of the area of region a2, the area of region and the area of the

bot t om f aan fadesserssdn this pppley thepangleriv] bdassess nifithe W&lqﬁ pilager thag o 3,
B L L
thus increasing the flow path resistance.
| The diameter D of the outflow path 7 is preferably 1.5 to 2.5 times as large as width
W of the ring-shaped groove 5. In this embodiment, the diameter D is about twice as large
as groove width W. If the diameter D of the outflow path 7 1s less than 1.5 times as large as
20  the width W of the ring-shaped groove 5, then the flow path resistance is not expected to
decrease greatly. If diameter D of the outflow path 7 is more than 2.5 times as large as the
width W, then it is difficult to form the outflow path 7 in manufacture because its relation to
the inflow path 6 needs to be considered.
A joint section 7b of the outflow path 7, linking with the ring-shaped groove 5, is
25  formed in the shape of a hemisphere so as to make it smooth for fluid to flow from the ring-
shaped groove 5 to the outflow path 7. |
Next, the operation of the construction will be explained.
If the force of the eir cylinder 16 of said driving means 4 is released, then said spring
15 causes said stem 13 to move downwardly, and said diaphragm press 14 elastically
30  deforms the central region of said metal diaphragm 3 downwerdly and presses said
- diaphragm against the valve seat 9, whereby the valve is closed. _
On the other hend, if the air cylinder 16 of the driving means 4 is operated, then the

stem 13 and diaphragm press 14 are raised against the spring 15, and the metal diaphragm



t han 45 degrees. In this exanple, the angle is 18 degrees. If the acute
angfe 0 is lFarger than 15 45 degrees, then the angle between ring-shaped
groove 5 and the outflow path 7 is large, thus increasing the flow path
resi stance. The diameter D of the outflow path 7 is preferably 1.5 to 2.5
times as large as wwdth Wof the ringsshaped groove 5. In this enbodinment,
the diameter .D is about twce as large as groove width W If the dianeter

D of the ®tihovy paditho Ttsiosiginalsositidaand moves 4G fadin balk g eeatS, Whkréiethwd dt h W
of the ring-shaped groove 5, then the flow path resistance is not expected
to decre¥d¥igoBsedy | dianmeter D of the outflow path 7 is nore than 2.5

times as |ar geadfhelditnetMsibtn¥\outiB®batt 7 IsYar@bd thifthe twid @ W%E'metrl?\%- out flow

path 7 in manufacture because its relation to the inflow path needs to
be consi dehepel grpoyeot #nd, eaddition, the effectiveraserseqtional gerar(the surfagelareacpfithe h t he
ri ng-shap. IS r@?]' : ; ] 0o as to
make is'? sfr?r’nqgg h&g%ﬁl ,tcd{ll@ lt?l %‘I{}IO%)W réo%%{oﬂgwrﬁlé}%g?e S a%gE&g%rg%g %d?o t he
~out f| ow paitflow pathiekinterdehiconepeothen i madé lardee thanrnisd transtveéreaicrassk-dectbenabxpd ai ned.
1f the force of the_.air i,nder. 16 of said drivin ans 4 is released,
hen sai deUEPRRgT 83w aaTLL Bt BPufes Shesinaterithd aren §o B HTUSR S

di aphr agnp4ti $snot sqaéezed incaé joint36ctidafbetwaen tieerimediapad groe@ Hindahe sai d net al
di aphragm 3 dovvnvvardlci/ and presses said _ di aphragm agai nst the val ve seat
.9, wher ebSutflp pgih 4y and the dlopgrath registapgrds dedigasedadfe flprd therefors Hows easiyer 16

of the drinyduafl tHBFRSe flovDalPRSR IR aNBRMbAS tothEMASw PR ThiaRRIAGM Pr ess
14 are rai sed against the spring 15, and the netal diaphragm9 6 3 returns

" by it sel fsheped greovs 3, ghdalargoauaniierpf il weliewedindlo v, eady arlue isiagreassd.

whereby the vglve s opened. As the dianeter D of the outflow path 7 is
| arger than the vm%fth Wof the ring- shaped groove 5 and, in addition, the
ef fective crosAnseatdiaphsigmavabee I wirepreduded cecandect aofexpdrement Tloe m shown i n

hatching in EIG 3). 0of the regions. where t ri ng; shaped groove.5 and

ut £ 1 ow pEFBseton G vV ects” o B in Sttt dhe R L TARTaHm Sha TV HhbEor se

Cr 0SSt eCHid® ofth€Ang-blidped dlodke 503 8 @i il ¥ dpadeber D ofttheolitflgivthatt BWhatg from
the ring-shaped groove 5 to the outfl ow 2ath 7 is. not squeezed in the

j oi nt sectd dagress e ncytpangle agthe Ruled Rt bv Ehsexpsumepishowed thebwhenthp 7, and
the flow pajtuk EPAGHYES) Was 96 AfEFRGHte, A rdssite Josk RRS 8786 &ofchPWaviRasi |y -

the pressure on the inflow side was 01 kg/cm?, the flow rate was 30.9 litres/min., and the
Cv value was 0.252. The metal diaphragm valve 1 showed a much smaller pressure loss
- 20 and a much higher Cv value than the prior art.

In the above example, the outﬂow path 7 was oriented at an acute angle 6 in
relation to the ring-shaped groove 5. This 1s not limiting, and the outflow path 7 may be
positioned linearly 1in relation to the ring-shaped groove 5. That is, the outflow path 7 may
run linearly in the same direction as the depth direction of the groove 5.

25 In the above example, the driving means 4 are of the pneumatic type. This 1s not
limiting, and the driving means 4 may be of the manual type, electromagnetic type,
hydraulic type or the like.

Effect of the invention

As set forth above, the following excellent effects can be achieved according to the

30  present invention. '

(1) The metal diaphragm valve comprises a body, a metal diaphragm, driving means
and a ring-shaped groove, and, because the diameter of the outflow path is made larger
than the width of the ring-shaped groove and the effective cross-sectional area of the

regions where the ring-shaped groove and the outflow path intersect one another 1s made



10 through the whole flow path fromthe valve chanber 8 to the outflow path
7 vfa the'ring- shaped groove 5, and a large quantity of fluid is allowed
to flow, and Cv value is increased. Exanple A netal diaphragmvalve 3 was
produced to conduct an experinent. The specification of the valve was: 15
mmin diameter of the nmetal diaphragm3; 2 nmin the 15 width Wof the
ri ng-shaped groove 5; 3.8 nmin the dianeter D of the outflow path 7; and
18 degr eelardenthah ¢heateint eersngbse-seétionbleared b fithovatflatvipath, ﬂiﬁfdes eumwdl todlotv showed
that when the flowrate of flu.d I|tr ute t he
pressur e H3LLearflewgatsderopgl @ﬁf“t"\?\ﬁ&ﬁ" gat?}héo‘b‘r@%‘a?’%cw h@t ‘Flf"i"gWWsHaHb was
0.1 kg/cngy thgindd Mupleddnt itRRtictthay the Fo[l@@{n@p‘?mm mgaute@ (a%evcﬁwaems
~0.252. The ' netal di aphragm valve 1 showed a rrucﬁ pressure | oss 20
~and a. mubh ohiflghenattos mege lasgertiban the widgsh pﬁtheamg.shmdtgm@vabmsiéb)efharrpl e, the
out fl .0
ring-s apedé2 tg“r/%(\é\@gs %H“?ﬁli %g?gﬁtgg?ewkﬁe%ﬂbgﬁg Sltl%eedgu(%o? F%ﬁv&]%‘tég’ H{ %Vrra be
positi onephtlh inteseck gnd amoﬂret atrhagie largertthan the ltrgnssrhapewsgsauwmlﬁreaﬁlﬁdte is, the
outflowp run li.nea in the sane d|r
di rection® °‘P’I‘?gt‘i‘ ?’88?3‘3% m‘?g{“i’%s {RBlG ﬁglf\}%e’é'ité %‘ ‘?ﬁw@?@"ruttgi%%ﬁ&eans 4 are
- of the pnmuxréayremubmgeosts'rhl Ssis not limting, and the driving nmeans 4 may
‘be of the manual type, electronmagnetic type, hydraulic type or the |ike.
. Effect of the invention As set forth above, the follow ng excellent effects
can be achieved according to the 30 present invention. (1) The netal
di aphragm val ve conpri ses a body, a netal diaphragm driving neans and a
“ ring-shaped groove, and, because the dianmeter of the outflow path is made
| arger than the width of the ring-shaped groove and the effective '
cross-sectional area of the regions where the ring-shaped groove and the
outflow path intersect one another is nmade 7 |arger than the transverse
cross-sectional area of the outflow path, fluid is allowed to flow at a
great flowrate through the entire flow path fromthe val ve chanber to the
outflow path.. (2) Since the present invention has the follow ng
principal.features: (a) the dianeter of the outflow path is nade |arger
than the width of the ring-shaped groove, and (b) the 5 effective
cross-sectional area of the regions where the ring-shaped groove and the
-outfl ow




path intersect one another is nade |arger than the transverse
Ccross-sect'i onal area of the outflow path, the present invention is

.--applicable to existing facilities without difficulty, thereby reducing

costs. 8 Wiat .is clainmed is: 1. A netal diaphragm valve conprising a body
with.a val ve seat provided on a bottdmface of a valve chanber

communi cating with an inflow path and an outflow path, a netal di aphragm
with a n upwardly bending central region which is provided in the body in
such a wi¥hatlisclaithed isal ve chanber is kept - airtight, driving neans for

pr essi ng t he hr agm agai.nst the val ve seat .and | owi ng

t hedi aph ‘agm F&%&Eﬂ?ﬁ“‘a@} al?gg?lﬁ?ns[l%g?t) fy\gﬁn v FS%%QF?“@ o[noa nove away
from t hebatedny €ace @8k vaneg cﬁaﬂaw@omhmm Qﬁh@nfniﬂ ath@h@¥h olitfiewvmth, & -
chanmber and_communicating wth the outflow path, erein the diameter of a

ci r cul ar mtal diaphragewith an upwaydly hending pmiralvrqmn whick i§ provided instha pedy igr oove,

dth f h
ens 1o S5 505 Tl PR SR, 1 o
than t hediaplragmergs@sicthesslys sat anhdlowasi@tie diaphfignoiotrbiuenybyligélfto s The netal

di aphragm val ve of claim 1, wherein the outf]ow path runs linearly in the
dept h di PgipAlgesitiondggove ayaxﬁa@éhe gq:l%sret araiarm&shae%gr%va&m@ghpkm ve of

claim1, g iR _ S

. relation \té@g{v%ec ?1&1 @ra?xgl r%‘g)ﬁng‘% i g{ércﬁﬁ%&gﬁg%éﬁﬂarfg@\&}g&%%ﬁmt al

- di aphr agmm&r\wtﬁdw pathiiniarsepthad thenmidteofsail ringeshaped groovefand ke effetfiveow pat h
opening into the ri n ropve is, he eri cal - 5. The netal

“ di aphr agfReSSsfesloRal é& I;rheéfe B ?rﬁ@@ﬁ'rpéﬁ%éegv%?mfttg%ol‘&ﬁ@’ ‘HePed
groove iiftdpesdtt ¢@&datﬁ@ais Iab@ercaﬂhrme afarishershafrospierional at@Pop eiid baFIc

t he out fﬂa@m pat h.
The metal diaphragm valve of claim 1, wherein the outﬂow path runs hnearly in the

depth direction of the ring-shaped groove.

3. The metal diaphragm valve of claim 1, wherein the outﬂow path is oriented at an
acute angle in relation to the depth dxrectlon of the rmg-shaped groove. '

4, The metal diaphragm valve of c1a1m 2 or 3, wherein a top portion of the outﬂow
path opening into the ring-shaped groove is hchSphencal in shape. '
5. The metal diaphragm valve of clam_l 4, wherein a bottom face of the ring-shaped

groove is positioned near the centre of the hemispherical top portioh of the outflow path.



