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Torque-limter-equi pped Handl e and Fluid Controller
Havi ng the Handl e BACKGROUND OF THE | NVENTION 5
Technical Field The present invention relates to a
handle with a torque-limter and a fluid controller
with the handle. Particularly the present invention
relates to a handl e characterized in a torque-limting
function that is capable of preventing excessive

TO&'E]%LI;%IIIE%P‘B 1H ,‘ of=ay G .. oot ro

H%Hggthe handl e to be opened and to be closed with a
fluid

ant tightening force. Therefore the

controller will not deformvalve nmenbranes due to

excessive tightening in closing operation. This
BACBUHOUND IR IR [O8$s wearing on the valve

menbr anés, and SO € urd controller will provide

Tesh@bhEFiclg control on flow rate for a | ong peri od.
Description of the Related Art Di aphragm val ves are
geneTné lpressr@dinvendnl Feitek!tdi L hhha¥ Witla t6R@M-Hdliter and
dindustry plant for handling corrosive fluid or high

a fufd togntidlied. wath AheaRafRIRNP! Rartidiflar9 thd Oyesént invention
di aphragm val ve conprising a valve casing (A) having

relatdd o da Clhamndiel chévakleridediiaphr egiueBimiEkE Nfhirfe@idna¢hat is

" With and being apart fromthe fluid channel (A-1), a

cappibie bif ngeeéeiingtexcédsivé dsrducx@bhnbeilicapphiedheyd@phragm.
t he di aphragm (B), an operating nmechanism (D) for

The pirbsaitl invgntioa «dbapéiasamo BYluidicbatiolleir svithkhadandle to be
contact and being apart, 25 and a handle (E)

opamnentled be déredopettani amsiech dighsen{nd) forca. t Therefore the
di aphragm val ve, as shown in Fig. 20 and 21, an

flughecaattroldetbawill Dno) défarmf oratee anpambraxiest hbueopler atdicagsive

_ nmechanismis engagedly fixed to the inside of the

tightardhe ipRlosifigicpeopionat Thip tesultisDnllesanlaasagpmalatsywearing
and

on the valve membranes, and so the fluid controller will provide stable

control on flow rate for a long period.

Description of the Related Art

“Diaphragm valves are generally used to control fluid flow in a

' chemical'ihdustry plant for handling corrosive fluid or high purity fluid.

As an example, Fig. 19 shows a diaphragm valve comprising a valve

“casing (A) having a fluid channel (A-1), a diaphragm (B) making contact

with and being apart from the fluid channel (A-1), a pinching element (C)

for fixating the periphery of the diaphragm (B), an operating mechanism (D)

' _foi' controlling the diaphragm (B) while it is making contact and being apart,

and a handle (E) connected to the operating mechanism (D).

In this diaphragm valve, as shown in Fig. 20 and 21, an operating
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downwardly, as the handle (E) is rotated. Wen the
handle (E) is rotated, the operating nmechanism (D) 5
connected to the handle (E) noves upwardly and
downwardly. This causes the diaphragm (B) to nmake
contact with and be away fromthe neeting portion
(A-2) of the valve casing (A) and accordingly the
fluid channel (A-1) is opened or closed. Since the

AR AP R
o Bl PERER:, (3195 S0 DUAROTDE GBS anc

do%%afﬂd%%s%@%dlé{"E)l%s%o%af’qun?d and closed with the
soft rubber material. us, this fluid controller
q L ani i . ¢ . I ‘
o i, SHAThRhARNHY $0CSHIUE thiFobeiliihd dithaniom (D)

corRAtb N %o PRE hﬁhﬂﬂ%"‘ﬂﬂé HhBvdOuBHeVaRE ah gohﬁﬁ#ﬁgﬁy.OfTﬁﬂecauses

fluid. Mreover t _ flurd contr_ol er wt _
thes Aidphrdphe (Bragenikapbyiant (Rihi Snd WRCalvh g "Ry %Hé::ﬁéleting

Thus, this fluid controller has been advantageously

portss (A@) dolthe kiahg: &heni €AD aﬁﬂeciﬁc%rdii)n%@* H?éh g%i&%hgnan(A-l)

t he conventional diaphragmvalve (Z) o

'_is@yﬂeidgjrrcabé@ 20 descri bed above, however, diaphragm

(B) tends to be danaged while it is closing the fluid
charigice the HiapHigin (B 6S thé diapleraghe veiapid) eeeMBb e @bove
(Z) is used repeatedly for a long tine, the di aphragm
is gB)ayss i epnous! withd Anidediapecat ¢Be ik ereraBy amade of soft
probl em that such a conventional diaphragm valve (2)
rukdemnotatstiablhavingtamwlextellént fcbomstreresistang padi fldxibility.
25 Specifically, in the diaphragmvalve (Z) described
Thelflnid choaneel (Aild islvpaned and dpséd witloshe sbft nudthetrimgterial.
the handle (E) to nove down the operating nmechani sm
Thyg) thisdlvide nontyoPer sives hwtdsigphficgrtly Bhtdrouptighe fluid flow.
predeterm ned neeting area (A-2). Wien the fluid :
Alsghagftiaubpar-madesdigpbeagm (B) provides high sealing performance to

prevent the Jeakage of the fluid. Moreover the fluid controller with
soft-rubber-made diaphragm (B) is free from corrosion. Thus, this fluid

controller has been advantageously used for blocking chemical agents

including acid.

In the conventional diaphragm valve (Z) of the configuration
described above, however, diaphragm (B) tends to be damaged while it is
closing the fluid channel (A-1). This means that as the diéphragm valve
(Z) is used repeatedly for a long time, the diaphragm (B) is seriously
damaged. Therefore there is a problem that such a conventional
diaphragm valve (Z) cannot stably control fluid ﬂow‘ over a long period.

Specifically, in the diaphragm valve (Z) described above, the fluid

channel (A-1) is closed by rotating the handle (E) to move down .the
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in this way, the handle (E) often conpresses the

di aphragm t oo nuch and i nposes excessive |oad on the
di aphragm Accordingly, during repeated 5 use for many
years, the diaphragm (B) tends to damage and abr ade.
Therefore, this valve (Z) cannot stably control fluid
flow over a long period. Considering these problens,
the applicant of this application has created the

o5 AT I e 0
Pr%ﬂ%%k%ﬁn%d {x%e%gﬂlggﬁgagg%nzgg ngﬁg%sﬂgegﬂﬁkcg I%g%gn%ingiq) is closed
in &g%gﬂﬁg&ﬁ?ﬁﬁg@@ Bﬂgﬁ%g%lrﬂa%s cald ﬁgﬁtpﬂrgggg%o BIISIgCh and

_ amages or es duri re
: - J.0 I I ol I : _
i BRI 1028 0 ] KOBARRLS! ATy Bing repeated

us8 OBt By Rasrd Oid fdigpht gﬂg’n(Bt)ﬁ Zet?&’se %nga%ﬁggf LHaYabrade.

channel Since, in this valVv ower en a

' Thebdké Gdklis vARRTENLALhHNOs1TBPESntrs] ARIPASH dvakQ f?jnﬁg period.

concave portion having spherical shape using pushing
- forcgonbidering AsddeCpRIABRIAL -th§Pd|‘iﬁ:IHc'a%|dethjé hyflRation has

configuration of the valve discldsed therein,

crda@sd $hé Be-HRg 66 dasloded w4 PandtaNyheBssha7handl e
is turned clockwi se is 20 equivalent to that when the
handThe i techntigieddzblosed Gekdapen Pedtest 11¢61d8,358, P47 enables a
problemthat it.is sonetines difficult or inpossible

didphragiate opbe dirhdloge ianfluid ehgdhhel tvigh addon@pemi Bembhessing
fluid channel. Ideally, the rotation of the handle

foroal yTha tédimiqie diddlededotherbiisisngrcelient intdactiannglve hardly
(tightening direction) should be limted so that the

- dasliagph oagibredes durine cgraated sed dmbs@vemfoi s{dble.flow control

allowing the handle to rotate idly without affecting

- ovarhelomepeatiohg nmechani sm). Al so, this val ve has anot her

problemthat it is difficult to slightly adjust or
chanBbe valve disclosed riheecine dowsyet, onsghiieg Teons tdifficudty in
opénqgg%slhgsﬁllli?i channel since, in this valve, the lower end of a spherical
transmitting member is engaged into a concave portion having spherical
shape using pushing force of an elastic element.
Specifically, in the configuration of the valve disclosed therein,

resisting force acting on the handle when the handle is turned clockwise is

equivalent to that when the handle is turned anticlockwise. This leadstoa

‘problem that it is sometimes difficult or impossible to rotate the handle in

the direction of opening the fluid channel. Ideally, the rotation of the

handle only in the direction of closing the fluid channel (tightening

direction) should be limited so that the diaphragm cannot be compressed too

much (i.e. allowing the handle to rotate idly without affecting the operating

_mechanism).
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el ement has to be nodified to adjust the limt torque.
Furthernore the valve conprises a lot of parts.
Therefore it is 5 difficult to nmass-produce this

val ve, and al so this val ve becones very expensive.
The present invention is nmade to solve the
above-descri bed problens of the prior part and to
provide a fluid controller that enables to open and

cl fh uj h I ' I s
i apiiyi SpFHAS priBher eReb Bt e RERE L Koy liehely
' [ : A t-h I .
ofLYSR ik SRS A0 ARTRORS B gt el
: ) ) oy I
cleppedithily B0 KR Red F R PRl WraBED FC " Se! 7"
¢ el . . e . o
Pandl - Tioae ot QAR RomlHER' L BB TIHER e it is
RGO SR b S5t I K b Bl R e
expdivel ler or the [like. SUMVARY OF THE | NVENTI ON The
present invention according to claim1 provides A
handige Basdend inenBoh 98 GHRle toHol Y tHESVR - AR A ©oBlems
havi ng an operating nechani smnoving vertically

of BGCPFiO Bart and' pRIallé ANfiRid foalbEetIRA R M]es tBpen and
handl e el ement conprising: a cover portion configured

clos® aviied dehmdl B€ing0a reilak ededilftanst @Py. allidpagm), with a
predeterm ned | owest position; a handl e body di sposed

conisbanidtightaiid gdoves;, that ives 1atld dhavkida whd aweiagedbttheRralve
that is connected to said 25 operating nechani sm said

meothwaneperd. i dinphoapn) sthng: careeibly rgnball fbuid BpRs@ebr a long
therein; elastic bodies inserted in said receiving

pethod, ahaft eanpeshirely deuntlsaitldid pkraheh andetigningkes at easy to
transmtting nenber disposed at one end of said

setetoag e didpotdi ke frpesentamsvartiomaglsd erpvidos ng Hardle lnfving a
said elastic bodies to said handl e body; wherein said

torghig dimideb shiat sap dehapiied $aiadfluid controller or the like and that

can prevent excessive torque to be transmitted to the fluid controller or the

like.

SUMMARY OF THE INVENTION

The present invention according to claim 1 provides A handle having
a torque limiter usable in a device having an operating mechanism moving
vertically according to the rotation of a handle element, the handle element

comprising: a cover portion configured to move down by being rotated and

__stop at the predetermined lowest position; a handle body disposed inside

said cover portion and having a lower portion that is connected to said

operating mechanism; said cover portion comprising: receiving holes

disposed therein; elastic bodies inserted in said receiving holes for pushing
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operating nmechanismw th a m ni nrum pushing force to
obtain desired effect 5 when said cover portion
reaches said predeterm ned | owest position; the upper
portion of said handl e body having therein a _
transmtted nmenber to which the bottom surface of
said transmtting nenber is pressed, wherein said
transmtted nenber has a serration on its surface
said..transm tting nenber ransmtti

facij . NelA id
dowd 2l otiraging PRHppionn o, Gansmiting Tpembst tapessiqat one
i ] : id ati i i li. 3
endl (O30 IS TROREE fof S llehil b, SR B3pd, AF ppiiSastic
. i CEC i PATETA FERR |
bt ekt e 2%92?5§?§ﬁ%%?£%%3bm§?%%§é_ DA iR’ dowm said
opGHef 62 i e\ AT EOUE RS Rkl o bBRE T osh B ptfect
wh@hoé/dige&v%r I RAYAG sdiR ﬁré&%&gﬂﬁiﬂédﬁéﬁéstuggﬁhgn; the
N a evl ce aVIng an Operatl g nmecnant sm novi N

upi!(l,exr b ¥f §§fﬁ§%%ﬁ12&e§(§iﬁ‘é§t§vﬁ% AHdrBth AT tr8nBARALE member to

el enent, the onprising: a cover

whit theOBoftdwl BrMch QRh; P Fd IMittind mb st 16HEE%kd Svherein
said operating nechani smand configured to nove down

sailly tRgiMitted ahethRd hagt QP sBbraltlim RIEORL LM fewRStsaid

position; a handl e body di sposed inside 20 salid cover

traRSflittdNy rsénmbehandAdodnseeiid Thétber a6R ¥iRerIMESn its
di sposed therein; elastic bodies inserted in said

surfeeefating shid €farinithib Ridiahe Waid Fedratdhe katptbes inclined
mechani sm a transm tting nenber di sposed at one end

surficesacindf vetidad ehfiides BhAt eard Onltet AR t Girfthddde in a
pushing force of said elastic bodies to said handle

cirbonferentiel elireciind hdsdaid ipolihed quicadonre sHiel upwardly
operating 25 mechanismw th a m ni num pushing force to
alonptthe nickesionec: whidcsaidhewes abrbicwve rotated ito moveaddves.
said predeternined | owest position; the |ower portion
of Sthedpresent ipoention abeoridny: tdeladnn2 providns mi hidamte having
menber to which the upper surface of said )
a tonaaedmniteir pahderbea devipe beyot antgreeatingandchanism moving
transmtted menber has a serration on its surface
vertigglly gceadang tatbairetatien of a handle element, the handle element
comprising: a cover portion having a lower portion that is connected to said
operating mechanism and configured to move down by being rotated and
stop at the predetermined lowest position; a handle body disposed inside
said cover portion; said handle body comprising’ receiving holes disposed
therein; elastic bodies inserted in said receiving holes for pushing down said
operating mechanism; a transmitting member disposed at one end of e.ach of
said elastic bodies for transmitting the pushing force of said elastic bodies to
said handle body; wherein said elastic bodies push down said operating

mechanism with a minimum pushing force to obtain desired effect when

said cover portion reaches said predetermined lowest position; the lower
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menber or said transmitting nmenber has a serration on
its surface facing 5 said transmtted nenber; said
serration conprises inclined surfaces and vertica
surfaces that are alternately arranged in a
circunferential direction; and said inclined surfaces
are tilted upwardly al ong the direction in which said
cover portion is rotated to nove down. Present

port BAFTE B5GE0 8RR her e UFabyLA DeeiThided b ogwhin
IR eéﬁ“ i GBSl PPy
traﬂ?%\gﬁggl%eﬁlg a%'hdséﬂ 10h C&Q%ﬁﬁfaﬁq@ gjéallﬂpc?gﬁsmitting

sal ve rre

me i tE‘BHélﬂgtt ﬂle‘fﬁ)ﬁéﬁhhé‘% gEeha hsorﬂ its lﬂface facing
GG f it face fa

ement conp SI ng. a cover portion con

said %rgﬁyﬁlggth%%? Qﬂdngefrﬁ%ﬁhegojﬂgﬁgﬁg qgg]gﬁed ﬁrfaces dand

predet erm ned | owest position I Spose

vert16§l Aangatdd GRUET aPOT A1OMMARY haMiaiGed AVWEI R RPential

that is connected to said operati ng I’TEC anit sny sal

dir&@MA%; AR §4i0nERAPA kilMdes at& Rt BFwAPABSaldhgRBE & rection
therein; elastic bodies inserted in said’recelving

in Wichssh@ lcoPeIS BdishrSR 1 tQRAY & indge MGHANI sM downwar dl y;
a transmtting 20 nenber disposed at one end of said

el aStregePhRhtidd abécrasmg thidlgishh® proviteisng fhadceftholler
said elastic bodies to said handl e body; wherein said
comgirisihiCvaliediRin P habioInid ehadnapbilddrcny vEsoaEmBrane for
with a mnimum pushing force to obtain desired effect
openhen andi dosiagesaijdldiidocharetsihas spdrdtipearichnnismehaving a
| onest position; the upper portion of said handl e body
lowbmeindgthdteiseeonreec?&d tto shenmipp@d siderbe saido vilviechentierane; a
bottom surface of said transmtting nenber is pressed,
hangiherdemesdi foxt nemtinally eshorbnpesailasperating ahedmnwisni;t said
surface facing said transmtting nenber or said
handleedernent ngmyentisg: hasower pertiat iconfignred sosmofaakown by
facing said transmtted nenber; said serration has
bemmmﬁag@@ agdr§taped thecdoredetdrained ovast positiam; ar kandle body
alternpately arranged in a

disposed inside “said cover portion and having a lower portion that is
connected to said operating mechanism; said cover portion comprising:

receiving holes disposed therein; elastic bodies inserted in said receiving

- holes for pushing said operating mechanism downwardly; a transmitting

member disposed at one end of said elastic bodies for transmitting the
pushing force of said elastic bodies to said handle body; wherein said elastic
bodies push down said operating mechanism with a minimum pushing force
to obtain desired effect when said cover portion reaches said predetermined
lowest position; the upper portion of said handle body having therein a

transmitted member to which the bottom surface of said transmitting

 member is pressed, wherein said transmitted member has a serration on its
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circunferential direction; and said inclined surfaces
are tilted upwardly 5 along a direction in which said
cover portion is rotated to nove down. The present

i nvention according to claim4 provides a fluid
control |l er conprising: valve casing having fluid
channel therein; valve nenbrane for opening and
closing said fluid channel; an operating mnechani sm

e
sSSP RS e SRR T g v

e 0t BRSSP g o

i IS iy dy; -p [ -hayi |0 [

cirt SRRt SRS PR 0 RN, AR LOHEL (LY farat

alo@llifoBAON i SISRRGIE bier SEERIVINOLIRNGS HbPPABES.
therein; elastic bodies Inserted In sal receiving .
hol ephé Oprdidnbi N ciftidh O éalingg | S dh Y fui
a _transfr)r%‘_tti ng _rreezﬁer rd?(g%ose _ ectgégtnhgﬁieng] g%}g@% %f flud

cort@bllle:® lcailprfsiRRAWaSyd Qhsird AL TARE CRSNRYE RhBEein; valve
force of said elastic bodies to said handle body;

meWIalen f§@ hedtiast hAdPesss PUSH IRMA eRAAnEPELAL bRBrating
mechani smwith a 20 m ni mum pushing force to obtain

medBahized leviech 10heR aal theoketonRictéPBo theaiRY Gab &f said
predeterm ned | owest position; the |lower portion of

valvai flegtbtahe; POhbhdle BRMhAAL e Rirfically MAbeigt L8l operating
menber to which the upper surface of said

methamsm;td=id harrlid @lemsnp cesgRibin¥he ot dr paftlon configured to

. transmtted nmenber has a serration on its surface

mofadonm buibding artaned tindgstopitaheqiredaicdndibed lowest position;
transmtting nenber has a serration on its surface

a hhadimodsaiddposah smditde edidresdeergorsidinthisbhairizon lésr portion
inclined surfaces and vertical surfaces that are

~ thas| tier naedopedr tangaul | operatinge umkehemisng| sdid ebiindle body

and said inclined surfaces are tilted upwardly al ong

compusingt reeving hiles disprise dobeeeing oldstonbodies insatted in ¢aid

nove down. . . : .
receiving holes for pushing said operating mechanism downwardly; a

transmitting member disposed at one end of each of said elastic bodies for
transmitting the pushing force of said elastic bodies to said handle body;

wherein said elastic bodies push down said operating mechanism with a

‘minimum pushing force to obtain desired effect when said cover portion

reaches said predetermined lowest position; the lower portion of said cover
portion having therein a transmitted member to which the upper surface of
said transmitting member is pressed, wherein said transmitted member has
a serration on its surface facing said transmitting member or said
transmitting member has a serration on its surface facing said transmitted

member; said serration has inclinéd surfaces and vertical surfaces that are
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Accordi ng to another enbodi ment of the present
invention, there is 5 provided a fluid controller,
wherein said transmtting nenber having on its
surface facing said transmtted nenber a serration in
which inclined surfaces and vertical surfaces are
alternately arranged in a circunferential direction;
wherein said transmtted nmenber having on its surface

GO, PRGCALT ST yERLRE S0 Bt e
oo 0 ko AN S RATS A 1 5L B i

rotABEWES moSe AobANged to be pressed to one of said
incllﬁfnlélg gur?‘gges of said transmtting nenber.

AC C O SHo Bl Ot PRRSIIEN RRPAH! tototlfhe.t i ntion, there is

invention, there iIs provided a flui controller,

provi@d Eh Ml dicentfoMRsMrhbidlg FFBdREMN SOBhSRSniber #Eving on its

plurality of transmitting pieces having a circular
swmFadd Fe€nfaghiag tednitiad SHbRRY FeghehiioAald which inclined

transmtting pieces are arranged al ong the

surfhdes e veftidad sudfaces bire AlRirnafily arfansdd {4 a¢irRARRYential
and each of said circular surface is configured to be
dirpetéas efthbmeinn@iaf traakmiited! ineathesUhiviegsoRfits Salfhce facing
transmtted nmenber. 20 According to another enbodi nent
saidf trahemitiesg nincnibeantal @Brrativer 6ni high Ovicladdasfitfdess and
controller, wherein said transmtted nmenber conprises
verticablsurfalced yrof alteansaiyt hecthipiedc s ahaiticasmfarantigluldaection;
surface facing said transmtting nenber; said
and eaotsof 44t é deqiresksudn e soofrsand echradnointe d e mber is arranged to
circunferential direction of said transmtting nenber;
be pregsedthond of aiid 25linedcuirfaces of Backtranendttiag geembor.
be pressed to one of said inclined surfaces of said
t r adweprdingdormmtber enduohiniend of shapothent srvieadiomgthere is
of the present invention, there is provided a fluid
progisiedr aifluad contralleirnwhiersiar saidi taapsmitiing yeashber comprises a
transmtting .pieces or said plurality of transmtted
Plu{ﬂ]éfdfe§f hi¥angmipag i pieices hiagpang a circular surface facing said

transmitted member; said transmitting pieces are arranged along the
circumferential direction of said transmitted member; and each of said
circular surface is configured to be pressed to one of said inclined surfaces of
said transmitted member. |

According to another embodiment of the present invention, there is
provided a fluid controller, wherein said transmitted member comprises a
plurality of transmitted pieces having a circular sﬁrface facing said
transmitting member; said transmitted pleces are arranged along the
circumferential direction of said transmitting member; and each of said

circular surface are arranged to be pressed to one of said inclined surfaces of

said transmitting member.
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Accordi ng to another enbodi ment of the present
invention, there is 5 provided a fluid controller,
wherein said receiving holes are configured as a

ri ng- shaped groove; and said el astic bodies conprise
springs having the sane dianmeter as said ring-shaped
groove. EFFECT OF THE I NVENTI ON 10 According to the

i nvention described in claim1 and 2, the cover

F e AP EE B IEE  BaNEnEBA R n I ehore i

pre_ QMES oSl |on._ o, _
PR, RSO g B BESHEL Hanomiving
i e I

PossABl® ity B %bﬁ?erae:ﬁbé@i'ﬁ{%%:%f(’)‘%}%eg??e%%@ Qﬁ{ééicrgm?% re is

const ant conpression rorce ning t si're

pr&fiEE b (1R EiRolld wiHMr8in SHROLLERMe HolS Afearlsbt%giglﬁsd as a

menber is configured to have a serration on

- TingH80d bASvRY Alie shide BRIEHc hoMie TIMRShrisd RPrEftsr RAVHE the

consists of inclined surfaces and vertical surfaces
sathBdlia dbeertdd Saidali Ak ¥habeaReesval ong 20 the
~circunferential direction. Each inclined surface of
the serration is tilted upwardly along the direction
in which the cover portion is rotated to nove down.
EFFRGCEROF SHBAMNVENTAON] in one direction, the cover
portion rotates idly upon being applied excessive
| oadAccondirze tottherinvantionwieseribedt i @thind I Aadogheke cover
direction, the cover portion transmts sufficient
portmrces tanf2futddetchancieeddwn yandStidy af whe haedetdrniined lowest
possible to adjust the limt torque by sinply
posygdinf yAlgp, the ebargicchalied ime ¢cordfigured tewnfshokswyn the operating
According to the invention described in claim3 and 4,

- methenisoy avith pomeindmuns wwhfing foew to obvie desinediredfest ophen

.at the predetermned | owest position. Also, the
saidlcasen potitati eeaches thomiredetreethined prweostopositieny aldveordingly,
. menbrane with the mni mum conpression force to open
it ¥n@ossigle tohdrpyigeda diaphragm with appropriate and constant

compression force for obtaining the desired effect. Further, in this

~ embodiment, the transmitted member is configured to have a serration on

its surface facing the transmitting member. The serration consists of

inclined surfaces and vertical surfaces that are alternately arranged along

the circumferential direction. Each inclined surface of the serration is

tilted upwardly along the direction in which the cover portion is rotated to

‘move down. Therefore, when rotated in one direction, the cover portion

rotates idly upon being applied excessive load. On the other hand, when

rotated in the other direction, the cover portion transmits sufficient force to

the handle body. Still further, it is possible to adjust the limit torque by

simply modifying the angle of the inclined surfaces.
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-5 channel. Accordingly, the val ve nenbrane can open
and close the fluid channel with appropriate and
constant conpression force so that it hardly abrades
or danmages during repeated use. This enables the fluid
controller to stably control the flow rate over a
| ong period. Further, in this enbodinent, the
transmtted nmenber is configured to have a serration

ser raeebin ke B 3B deec iR ial? SRRk pidRover
por%ﬂ)rnf ?sﬁ?@nﬁ%?ﬁ%ead] oen%%e&%e adc %E({pagﬁ%ﬂeg’!rgﬁ r%nqggtfl lowest

circunrtrere direction. "nclinéd surface
peS 505 TS| Ghe s R8P SHIghNg B AIECEO T

oA gbafn 00 P kb i 001 00 byl Ao fui
chatRRD. bRcAEdRRly EHe S%FRS %yﬁb&&g@-can%l%&b %ﬁﬂt ke gﬁ@dﬂum
o ning the ui

when rotated Th the direction ope | _
cha@hRDNREth éﬂiﬁoﬁﬁ‘é@é aaarédn%aﬁteegmgwssﬁ&ﬁmts% ﬂgﬁag it hardly

force to the handl e body so a o open the fl

abréHag8eldanigdd dﬁﬂﬁfgfi‘@f)eaﬂeﬁ . PORRis IR bl Al B§1d Edifiroller
limt torque by sinply nodifying the angle of the

to by neshtzbl frheeslow Gafs Cofedi B 1619 LG idd)VeMurfier, in this
described in claim5, when the cover portion is

emb@tiaiatt, ithe thenshiteed nddmbér ¢4 eshRguidietd hHvé achtapigibn on
with excessive force, the inclined surfaces of the

its tsuafeoe fading theheinanidiinkie ndiabenedThs Usdrag€ion Oforishigts of
transmtted nmenber slide along each other so that the

incliwe surfaees iaod vattihesurflicys thht are alfargutdy iaapangddatong
for reducing the nunber of 25 conponents included in

thet diecinfiéenezit divbttdéon. anBath einebiyeflosurfacki of ndet herration is
According to the invention descried in claim6 and 7,

tiltevhspwardlyx alerg thpodireotion dnrwhidhethd covdrepativadisirenateid to
closing the fluid channel wth excessive force, the

movyg dewmar Bharefres vdlendectalttehgntithe divettion of slosing dhesuid
that the cover portion rotates idly. On the other

chapgpal, theheaverrottwreidlportites wson deagdpblied advessive load.
di rection, of opening the fluid channel, the spherica

~ On dhef alher bendacvlen rotated in the direction of opening the fluid

channel, the cover portion securely transmits its force to the handle body so
as to open the fluid channel. Still further, it is possible to adjust the limit
torque by simply modifying the angle of the inclined surfaces.

According to the invention described in claim 5, when the cover

- portion is rotated in the direction of closing the fluid channel with excessive

force, the inclined surfaces of the transmitting member and the inclined
surfaces of the transmitted member slide along each other so that the cover

portion rotates idly. This configuration allows for reducing the number of

' '_components included in the fluid contr_oller and thereby for reducing the

manufacturing cost. -
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the vertical surfaces. This enables the cover portion

to transmt sufficient force to the handl e body so

that the fluid channel is opened According to the

i nvention described in claim8, either the

transmtting pieces or the transmtted nenber has a

spherical shape. 10 Accordingly, when excessive force

is applied to the transmtting pieces and the

trangpi S [ f- eyt he

tho. Tririfit POl AR P GH AT a7, S o cover

i‘t%ﬂ.é’ t . . i | i 5 . .
pot id & Q{:@flrﬂlﬂf&ub@ﬁofe %g’ c%d%%% ?#(% Elglgx? ﬁfé%%fé%‘lewg%l excossive

ransmtting pleces oOr

_ forgé,We Aaar sWHEBed Q?deﬁglbﬁrgu' ri?gﬁiéﬁ&%d‘\%tc@% E(g thik {¥cover

Irection of opening t annel,

potiekdiedbs SyT A0RSIHLHIRG Bad D ewHER Itk EQ:'OVEP?F@Y?{??IZ éQEotated

ei ther the ransmtting pieces or the tran

in {RIBRectidAof opERRISthe 18I CONSinelPREd bRt Il AR Bstcontacts
sufficient force to the handl e body so that the flui

thech@mitiRl sus{zRBENeThis GEAW1d: MHe (BvENBoFINERS kA hemit sufficient
described in claim9, the fluid controller 20

fortentd tiskehandlesbizesh thtofie RhiktRsind iDogbged Such
fluid controller with reduced nunber of conponents is

easyAt¢mréimgasipentheednvbiitioh egeschibedif ALt &lkimg & 0%kther the
BRI EF DESCRI PTI ON OF THE DRAW NGS Her ei nafter,

trapsafitiing doiecds di e Srohshittedandhtbad hhs aa tyhgeal 28hape.
limter and the fluid controller with the handl e

Acacddrgly,nghtn dxbesgive fame ismpgiiddoto thd traiendesapi fiecks and
with reference to the acconpanying drawings. FIG 1 is

theatiamsgiitiedi nemisec therstheriel shrfvdengf tithef ithst transmitting

~enbodinment of the fluid controller having a handle

pieggs br the drapsmitted membecilldintates altmg the ésembed surface of
invention. FIG 2 is a top view show ng the structure

thegtrapismitiang rpipenst pothe Iren@niGed oemhere Sr tbe wibenthand,
the transmtting nenber: Fig. 3(a) is a

when the cover portion is rotated in the direction of opening the fluid
channel, the spherical surfaces contacts the vertical surfaces of either the
transmitting pieces or the transmitted member. This enables the cover
portion to transmit. sufficient force to the handle body so that the fluid
channel is opened.

According to the invention described in claim 9, the fluid controller
includes a reduced number of elastic bodies. Such fluid controller with

reduced number of components is easy to be assembled with less

manufacturing cost.

BRIEF DESCRIPTION OF THE DRAWINGS

Hereinafter, preferred embodiments of the handle with a torque

-l_imiter and the fluid controller with the handle according to the present

: in_ve_ntion will be described with reference to the accompanying drawings.
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of égegﬂhiéﬁ( ég:;iﬂr&ﬁ\& ﬂ?ﬁigl%da ﬂﬁﬂdg%{tﬁda LddGie. 1hide

back view, Fig. 3(b) is a cross sectional view al ong

the dashed and dotted Iline in Fig. 3 (a); Fig. 3(c)

i's another cross sectional view along the dashed and
dotted line in Fig. 3(a); Fig. 3 (d) is a perspective
view in which a part of the serration is omtted. 10
FIG 4 is a longitudinal sectional view of the handle
body. FIG 5 is a top view of the | ocking piece. FIG

6 shp . tr.ansni tt. 1o
o2 TG L1Fp A dIE Ry S AR VBRNRBE AMEIREE splctiment
onal™ view g#%ﬁagﬁtﬁgg’to the

I'S ano Cross sec

préleabesvafishnld dotted line in Fig. 6(a); Fig. 6(d) is a

perspective view in which a part of the serrationis
om t : 3 : [ [ i .
R e L U

t r anIG 13 gk wE FRE bRt @Feh MeltPa h OB ifidS e ntHROFFBNL) is a

20 FIG 8 is a schematic diagram show ng the operation

badd vihe gl BE)id hi diﬁsé‘"@@&%naﬂnﬁeﬁhﬁlogggﬂﬁgﬂhgﬁé’d RS tted

according to the first enbodi nent. Is a
liné ondtipudi(ap! Fige 8(d)analnothemcEdi@Wettioh AR vidwialong the dashed
controller according to the second enbodi nent of the
anddetedtlineiveRid. Gfa); F3g.F3 @) i8Q prspeBSVSPREF LY K MERW part of
showing the relative position of the transmtting
thenserbatiomidoinhigetlr ansmi tt ed nmenber according to the
second enbodinent. FIG 11 is a schematic di agram
showlth 4 isen bpsyitidianl séctidial tienofitht ihxgdiebéy. and
the transmtted nmenber according to the second
enbdiChents.a ofFvBw dPthesloakimngiceadi nal sectional view
showi ng the fluid controller
FIG. 6 shows the structure of the transmitted member: Fig. 6(a) is a

top view; Fig. 6(b) is a cross sectional view along the dashed and dotted line

in Fig. 6 (a); Fig. 6(c) is another cross sectional view along the dashed and
dotted line in Fig. 6(a); Fig. 6(d) is a perspective view in which a part of the
serration is omitted.

FIG. 7 is a perspective view showing the relative position of the

transmitting member and the transmitted member according to the first

‘embodiment.

FIG. 8 is a schematic diagram showing the operation of the
transmitting member and the transmitted member according to the first
embodiment. |

FIG. 9 is a longitudinal sectional view showing the fluid controller

‘according to the second embodiment of the present invention.

FIG. 10 is a perspective view showing the relative position of the

transmitting member and the transmitted member according to the second

12
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according to the third enbodi nent of the present
invention. FIG 13 is a perspective view show ng the
relative position of the transmtting nmenber and the
transmtted nmenber according to the third enbodi nent.
10 FIG 14 is a schematic di agram show ng the
operation of the transmtting nmenber and the
transrritted menber according to the third enbodi nent.
emlfﬂ ¢is a longitudinal sectional view show ng the
lea control ler according to the fourth enbodi nent

of tﬁﬁﬁprﬁs qgtﬁe@% ﬁ@ dl%.grf Gsh%@#hé h&&%&%@&ﬁaﬁ VSt the

vi ew show ng Ive Ion O

AR RO YA THEOR o e ssond

emsb@,ligﬂgﬁtc di agram showi ng the operation of the
transmtting nenber and the transmtted menber

acCOFHLNY2 49 at1B8 ftadiAN se%ﬁoﬁﬁp%vﬂgﬂbwuﬂf ghe %l%lﬂ Zofitroller

~ view showi ng another exanple of the transmtt

acdRaNRY to fleGhidd ehfhodiflens S SEE hroR: mk;@ﬂ\tléﬁovv' ng an
exanpl e of the conventional diaphragmvalves. 25 FIG

20 iBIG. 18MsVA Perefectiie tiand lsﬁowheg;teﬁé deleti vl @dsitibr BE the
di aphragm val ve shown in Fig 21 is a cross

traneniittdng l mymder Al ghé ithendmiGted Méber 4@eordipERb Rhle@hird
OF THE PREFERRED EMBODI MENTS The description herein

embbilimbet.made with respect to a fluid controller 5
with the torque limter as a typical exanple. It
shoufir.bd4cansa dehethatihalieyeim thewhandhe W'Ebfht&)n of the
torque limter of the present invention my

transmitting member and the transmitted member according to the third

- embodiment.

FIG. 15 is a longitudinal sectional view showing the fluid controller
according to the fourth embodiment of the present invention.

FIG. 16 is a perspective view showing the relative position of the
transmitting member and the transmitted member according to the fourth
embodiment.

F1G. 17 is a schematic diagram showing the operation of the

transmitting member and the transmitted member according to the fourth

embodiment.

FIG. 18 is a view showing another example of the transmitting
member.

FIG. 19 is a cross sectional view showing an example of the
conventional diaphragm valves.

FIG. 20 is a top view of the handle element included in the

diaph-ragm valve shown in Fig.19.
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applied to a given device in which torque control is
required to prevent excessive torque. Fig. 1 is a

| ongi tudi nal section that shows the first enbodi nent
of 10 the fluid controller configured with a handle
with a torque limter according to the present

i nvention. As shown, the fluid controller (1) of the
present invention conprises a valve casing (2) having

opent i &7 S RErole b Bielf alSHBRC IS Bl i g

el emrent for fixing the 15 periphery of the valve
menbrane (3) between the valve casing (2) and the

D@' ngﬂfﬁﬂog @FWHE@RE%BEZE% Eﬂﬁ@g@éﬁmgﬁm (5)
avi ng a an upper
sur fpgg d%f%gﬁé‘%ioﬂ Ho¥EinFIPHE ﬂ?acﬁggvﬂ% dctanyg hglid controller

el enent r nmoving vertica e gper atin

witlE¢hanic2qué Dmite? 498 EHACR] 83aR{FAUN, Iﬁolgﬁoﬁhﬂ i consi%ered,

controller of the present 1nvention 20 1s shown as

howbadN RE RARIY Qvith aMYre e Mdh¥@r TEHREANG b irfv‘ym{drﬁﬁﬁy be
of a diaphragm Hence, in the description below, the
applaéd §o @ VAN RlevRe 115 wiEéR! Rirf8E @ntfoldisaR AT G8)prevent
The present invention can be applied, however, not
exd@Bbiyettorque.di aphragm val ve but also to any fluid
controllers that mght be defornmed/ 25 damaged
becalfige 1ois #ji6wgisudal isgbtienithgt sheeh fHdifidst embodiment of
controllers can be a disc valve, a needle valve, a
thepflug! saityelleracdididured wigh vehawdid with d tdeque Theltef atérding
t he val ve nenbrane (3) of the present invention can be
to thetpmesbyt awdbirdijzi. agm but al so a val ve nenbrane usabl e
in the above fluid controllers for opening and
cl osAmghewh| thelflaithoovetirolldh &) hefridleprekenkitvepfion comprises
conprises a cover portion (61) and a handle 5 body
a vab2) casing (2shavisigos arid chadeel hieereov,en vabre memlfiGbe. (3) for
The cover portion (61) noves vertically according to
opemiRg oFtchesing tbe fluid channel (21), a pinching element for fixing the

periphery of the valve membrane (3) between the valve casing (2) and the
pinching element (4), an operating mechanism {5) having a bottom end that

is connected with an upper surface of the valve membrane (3), and a handle

element (6) for moving vertically the operating mechanism (5).

In the examples shown, the fluid controller of the present invention

1s shown as a diaphragm valve of which valve membrane (3) comprises of a

diaphragm. Hence, in the description below, the valve membrane (3) is

explained as a diaphragm (3).
The present invention can be applied, however, not only to a
diaphragm valve but also to any fluid controllers that might be deformed/

damaged because of excessive tightening. Such fluid controllers can be a

_disc valve, a needle valve, a plug valve, a bellows valv_e; and the like.
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the handl e el enent (6). The distance in which the
cover portion (61) can nove dowwardly is configured
to be constant. The cover portion is configured to
.. move down and stop at the predeterm ned | owest
position. 10 Fig. 2 is a plane view that shows the
structure of the cover portion (61). Inside the cover
portion (61), a plurality of receiving holes (61a)
Each receivin

(1ol PR LR ﬁ%%l?%’%%%??})e ?fﬁheg b Aot a5 be
7 .
nof SRR, ARt 1l pind %P5 T RB R A By Bove fluia
7
o P el pad %f%ey’? 3 AGedBRRL G hor agm it
the ’T‘hﬁ 'Hﬂﬁ@l& QIE%E (06?] rbe%%ﬁ@esté)ﬁo&éroﬁcﬁ'tfo%e@ aneh 2 handle

when the cover por ermn

bo&yf?@.@t’ch@@% msgefe(fﬂlsl'ﬁs tpm\%r i *o@ 1ghape of the

astic bodie as we as t the receiving

hol ephé €dddr f)@fu(ﬁ? Q@i)vﬁl%%é I'\‘r% Ghan 'aSccEﬁﬂi(ﬁ?ﬁo 70} rﬂfﬁ;ﬁon of

not limted "to th eexarrpesovvnln

theehﬁﬁﬂlé?efé%’érﬁzs(ﬁ‘) 7) TeediReate ﬁf‘%h&f'%‘ﬁ’@ g@‘\?&' g%&i (6P can

long as a transmtting nenber can push nsmtte

mole MHeRnWairily2RPT QFfiAIredetdBd CohaeR: Zﬁle%tok}ei-'gﬁbrtio% is
t he exanple shown in the drawings, a plurality of

confRAfeditodntied @swh kAl stop A flRNGRAcfdritinkabieddositieh.
receiving hole (6la) receives an elastic body (7), it

i s alfigo 2pesss phl view ehat ShewaRhd lstFudiiROYE tRE codel PHftion
di aneter instead of the receiving holes (6la). The

(61genter of the annular groove corresponds to the axis
of the handle. This annul ar groove receives an
annunaideetlmstdver ipottioa IB1), moplufdditshafidegivingihnled @1a) that
that is 5 i d_enti cal to the annular groove. Also, this
opeal dewnwiirdly salitpauedat iRachmeceiviag hphd (63d) trocadvBean elastic
enbodi ments described bel ow i nstead of elastic bodies
body (7) comprising a coil spring and the like.

The elastic bodies (7) are configured to push the operating
mechanism (5) downwardly. Also, the elastic bodies (7) are configured so
that they provide the diaphragm with the minimum compression force to
close the channel when the cover portion (61) reaches the predetermined
lowest position.

The number and the shape of the elastic bodies (7) as well as those of
the receiving holes (61a) for receiving the elastic bodies (7) are not limited
to the éxample shown in the drawings. The elastic bodies (7) can be of any
shape and number as long as a transmitting member can push a
transmitted member with appropriate elastic force.

Although, in the example shown in the drawings, a plurality of

receiving holes (61a) is arranged circularly and each receiving hole (61a)
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(7) and receiving holes (6la, 61c). At one end (the
bott om end) of each elastic body (7), a transmtting
menber (8) is disposed for transmitting the pushing
force of the elastic 10 bodies (7) to the handl e body
(62). This transmtting nmenber (8) is engaged in a
circul ar concave portion (61b) disposed in the bottom
surface of the cover portion (61). The circular
i Yoy | fi
~RPNER SR 00PN B PO o BAEER L oo of
: _ L ( Fi
{08 U Su0ball's AT o) Sty iy o e
ot ): .
o o ee SRR kot o BB | THiGspibhtr &dove
relcbRRsi dh Finh astie Bod ' LRHn6r ‘
secti onalaﬂ viu(%\%' Zﬁlg%ﬂgé ?’ﬁﬁd%ﬁie@)agz dé?gegﬁﬁfﬁlgt?rn that 1s
idEhficaB{@the af@ulfad ?r&(v@) i@ Nas blRkch¥tiel %ﬁ?ﬁ?ﬁ&&ﬂon may
perspective view of the transmtting nmenber (8). 20
belAppliédns Gthéi stbvaMRents 8psdrihedl BoloGUBite AB B0 Iastic bodies
having a serration along its circunferenti al
(TYandakteringThelese6nat 60¢). consi sts of inclined
surfaces (81) and vertical surfaces (82) that are
al t eitnahekyd (@he dogesa ebdl bf iench ieledicbsdR (e, GShnkmitting
tilted upward in a rotational direction (clockw se
medileecS) ar) disPosdd ddi tgamantticions th8 Pushong Foenest ithg dastic
rotation may nmenber (8). In a case the serration
boddes df7} bed thddvandle bodye)n tHasbothemitidngf meelafr (8) is
the transmtting nenber (8), the serration nay be
engageddd 4 ¢cirdah concqveaportiot (6t disgoaed ibyhe blotiong sarface of
plate as shown in Fig. 3\;&1&) and W Alternatively, the
thet qayas portipnd 6abnbEhe cire camfavg urationo(@1d as @ohfigared to
top 5 surface and a serrated bottom surface. In Fig.
congegh the plirglity af the regaywimesholes (Glart of the
transmtting nenber (8), but it should be considered
t hatFig. 3 shows the structure of the transmitting member (8). Fig. 3(a)

is a view showing the rear surface (bottom surface) of the transmitting
member (8); Fig. 3(b) is a cross sectional view along the dashed and dotted
line in Fig. 3(a); Fig. 3(c) is another cross sectional view along the dashed
and dotted line in Fig. 3(a); and Fig. 3(d) is a partially abbreviated
perspective view of the transmitting member (8).

- The transmitting member (8) is a circular member having a |
serration along its circumferential direction. The serration consists of

inclined surfaces (81) and vertical surfaces (82) that are alternately

arranged. Each inclined surface (81) is tilted upward in a rotational

direction (clockwise direction). Protruding portions (83) for preventing

rotation may be formed in several peripheral positions of the transmitting

member (8).
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the serration is formed on the whol e surface of the
~transmtting nenber (8). Fig. 4 is a |ongitudinal

sectional view of the handl e body (62). The upper

surface of the handl e body (62) has a circular concave

10 portion (62a). The |ower part of the handl e body

(62) has an engaging portion (63) that is connected

with the operating nechanism (5). Via the engagi ng

por t +hkh e ) 6 t er at 4

1P (:Q%% thE éger?gﬂgﬁ d%%g%eﬁu%‘%%\gergs ttﬁxgmrgnﬁ ulgﬂ réfl@pg)rotttom

mechani sm (5) are "~ connecte

suihicd bechena S nhete L2k bel B 15 SRBEH rggy%l@?ﬁﬁggﬁtbom

faci ng ower part o COVer por

O HRAGHTEL PLORED ol MRG0 and

Aleenstists, Phe %raﬂéiﬂﬁﬁ%)%r&fﬁgnimﬁrrbam 1 eox@ah%a toMhavd & flat top

center an opening (9a) for engaging t engagi ng

sulf@éd hAfl { 6ghted bbhwm Bapdks bpdwig630d) ashs oMo appears
Fig. 5. The |l ocking piece (9) further has 20 receiving

in hQl:as% dfSRk frahshettyaphdmbeE ERY IRG it QR bRi ddhstdi@bd that

shown). One end of the |locking piece (9) has a hole

the(&raatibnts feeedd bR ghe vl WultRtd ofhe bra@mRHAS member (8).
upwardly fromthe hole (91a). The transmtted nenber

( 10)Fiigs 4k acledgitudihe wefoavbviear bf tile baddle bady (6.
handl e body (62). The transmtted nmenber (10) is

pus Bk mppelhesurficcbof thenlsirdladmdst (6d)ehis ansiFttikarn@ncave
material (8). Fig. 6 is a view showi ng the features of

portivm 62ahsmi tted mermber (10). Fig. 6(a) is a plane view
(top view); Fig. 6(b) is a cross sectional view along
t he Thes ok rapair ot thechd ndie HodyF(68) hagaan efgagingOpdrsion (63)
anot her cross sectional view along the dashed and
thagoist exnndatied iwithi the ®payatingdnbelyawisw i(5).a Via the engaging
p‘ersgﬁe tive view show ng only a part of the serration.
porionh 63y shehandle bedidb2) 20)l the aperatiog anecramiem (5) are
having a_ dianeter which is identical to that of the
conpipgheshi t Fustherenthe maldleTpart of the handle body (62), more
specifically the part facing the lower part of the cover portion (61), has an
engaging portion (62b) for engaging a locking piece (9) described below.

The locking piece (9) consists of a ring-shaped thin plate having in
its center an opening (9a) for engaging the engaging portion (62b) of the
handle body (62) as shown in Fig. 5. The locking piece (9) further has
receiving holes (92) for removably receiving locking pins (not shown). One
end of the locking piece (9) has a hole (91a) for receiving a screw (91) which
extends upwardly from the hole (91a).

The transmitted member (10) is placed in the concave portion (62a)
of the handle body (62). The transmitted member (10) is pushed by the
bottom surface of the transmitting material (8).

Fig. 6 is a view showing the features of the transmitted member (10).
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transmtted nenber (10) has a serration. The serration
consists of inclined surfaces (101) and vertica
surfaces (102) that are alternately arranged. Each
inclined surface (101) is tilted upwardly along a
rotational 10 direction (clockw se direction).
Protrudi ng portions (103) for preventing rotation nay
be formed in several peripheral positions of the

Fi QA7 B s T Qut PR e C6B73F arelfed ki atone

o g AL 190, TP PG I AR Blone
vieG ba)xgag Gl dALL&] Ratd El‘él;t)éd hp]s Rl %gme"(é 2P 'ﬂ‘igrg (dis a

e configured to surface an

pel%%[:ﬁb@%&@tshemﬁé%@ﬁﬁ ga&*f‘of 193 se?ﬁ‘rg%jm nt h€ serration

appears 1n a part o transm nmenber (10), but

|1 SRy dabRnfional dessflel NAlo)! e SEGFANRPm gcg&%%aggv‘?ﬂg a

the whol e surface of the transmtte

| diabhétet RRM ot RIEAREPES thh®)ofPiHef ﬁra{i‘ﬁhﬁtﬁﬁ% ﬂlgﬁﬂ)'é!r C@ The

shape to the transmtting nmenb escrib

traaBaMeteddWieBbber (1DPahalk 8 ¢S rftiont h' ’PK@ e&i‘%aﬁgne@&%lsts of
- menber, however, may be different fromeach other, as

inclioeg Qﬁrﬂab@ iQOI)ahhﬂniie@ﬁcéthui'ffa@é@ niLbL) '%Eaffed'ﬂée&lt%gﬁately
and the transmtted nenber (10) have an identical

arrahgpd. EachHhiacknwedenrfaps (1070 ishaped Qﬁwﬁa@&hﬁ&’l@ ng botational
and the convexity in the transmtting nmenb

diréetiom dclockwssd diredtioRNbePrdt:Qiliar Q)oﬁﬁbnaifi’lOB)Tﬁle@réﬁentmg
t he exanpl e shown. The nunber of the concavity and the

rotgtinuexayyberfornbel imcreasddpatphdéfta gositiomg oftlé erohsmitted

the inclined surfaces may be nodified. Fig. 7 is a
mepdregdd0l.i ve vi ew showing the rel ative position between

5 the transmtting nmenber (8) and the transmtted

mendara a6 thd ser®agontescribed above is formed in the transmitted
member (10), the serration may be configured in both top and bottom
surface by folding a plate as shown in Fig. 6(b) and (d). Alternatively, the
transmitted member (10) may be configured to have a flat top surface and a
serrated bottom surface. In Fig. 6(d), the serration appears in a part of the
transmitted member (10), but it should be considered that the serration
appears on the whole surface of the transmitted member (10)

The transmitted member (10) preferably has identical shape to the
transmitting member (8) as described above, but other features (e.g.
thickness) of each member, however, may be different from each other, as
long as the serrations of the transmitting member (8) and the transmitted
member (10) have an identical shape.

- The number and the shape of the concavity and the convexity in the

transmitting member (8) and in the transmitted member (10) are not
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the serration appears in a part of the transmtting
menber (8) and the transmtted nenber (10) like Fig.
3(d) and Fig. 6(d). As shown in Fig. 7, the inclined
surfaces of the transmtting nenber (8) and the
transmtted nmenber (10) are faced to each other so
that the 10 concavity and the convexity of both
menbers engage with each other. The transmtting

liffEERSD 1) By RSB br T BB Bt Y e eRia oy gt the
f
CO%*%E‘?‘{ AP AT O bfibhg pisfingd Mirfaces
ma?pg OQE-ﬁ jibed first enmbodiment will be explained.
% ose the fluid channel (21), the cover portion
EZIIGPeEtI oqtn&g%1 E% hfg%tﬁ?éng %clsélg)@vhngsthrg%eg%fqge Ir%bsm%iqegween
th@efaagnh%ageﬂemﬁoe? P (gt c}mrﬁraﬁgmgééa HERGER 4501, 0 0 M. 7,

t he handl e he operating nec

thel QUWAMRTAN Yp Jm ﬁP\éebaPQ'bT' ﬁ%n%ﬁﬁ@mlggsceng)%{%{)yaﬂ(ﬁthe

a predeterm ned di st ance an does not

trahRehicevaheRPRt (00 kike fmgfa(a%ﬁﬁ I@. gaye down and stop
at the predetermned |owest position. If the cover

por t A®Bh4wh)in Fig! Pl iHeSighclifell @%rfdc@@b?fhé‘ﬂ-a‘i’ishﬁ@ﬁh@@nember
after the cover portlon (61) has descended by t

(8) remd wHetdhBéANEed (hE@besVan) a2b MBesd 't@rba_@ﬁlét}fe@'a&f"‘ﬁﬂat the
the predeterm ned | owest position), the inclined

coreavitgcan] {(Eljorvfexityofti@hsntinbeng eﬂgﬁ@,ﬁﬁwﬂﬁéaéﬁ bfleor.
al ong the inclined surfaces (101) the transmtted
mentBie (@nsadtiihgwmembér 9(8)8.is | praysbdr dowaiwlsrdlyheo the
transmtting nenber (8) idly rotates on the

transentei thedboe (®rby (HoplasTieilw dies() tstdcheddoahe upper side
rotation of the cover portion (61). Wen the cover

- of thertransm{tdiye menthdrs(8tate is further rotated, the

handl e body (62) is not
Next, the operation of the fluid controller according to the

above-described first embodiment will be explained.

To close the fluid channel (21), the cover portion (61) of the handle
element (6) is rotated in the direction of tightening {(clockwise direction).
While being rotated, the cover portion (61) descends to move the handle
body (62) and the operating mechanism (5) downwardly. The cover portion
(61) descends only in a predetermined distance and does not descend further.
The cover portion is configured to move down and stop at the predetermined
lowest position.

If the cover portion (61) is rotated to the tightening direction after
the cover portion (61) has descended by the maximum distance (the cover
portion (61) reached the predetermined lowest position), the inclined

surfaces (_81) of the transmitting member (8)_ slide -along the inclined
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5 further noved downwardly. On the other hand, if the
cover portion (61) is rotated to the opposite
direction (loosening direction), the vertical surfaces
(82) of the transmtting nmenber (8) neet the vertica
surfaces (102) of the transmtted nenber (10). Wen
the transmtting nenber (8) in this state is rotated,
the transmtted 10 nenber (10) is rotated accordingly.

suffgiy ‘&@% of ﬁ%&?ﬁl&ﬂ&ﬁ%@? b BRILDR e enflin e Bty
o T S AT A e
Aqethfie; @‘*Sqﬁ%‘%‘%%%a R PE o PpL RERIFE TR roBEh Bpgover
poifidh 1€ hf AARNLLLE . TRAREL Qé&eaogglgwgllﬁoﬁo%@ is not

and the operating nec ‘hani sm(

fur@h I;)@g d()’,?‘)m%;]rgl?cts the sealing seat (22) to close

he f chan 21) The el astic bodies (7) are
conf v, ' .
CoTOBIEENES LR8) SIBK MEAFFAEI RN By S
diré&idd UbssciNABMR edth), MHd Mfca?@ﬁrﬁ’é8§§%2)v(ff %@rt‘fgnsxﬁltting

acting on thé diaphragm ( -descri bed ove

me&HER(SPRIkE ORe (réﬂﬂcdl%uQPd?:feb gmﬁ%ﬁtﬂe <%§§ﬁ§ﬁi§%tw nfember (10).
predet erm ned di stance (and to stop at

Whighewde! i2h Ak meetih© wash bSO &) ihaihls s?sﬁ:@ 1% %t@deﬁs the tﬂﬁf&‘imtted

is configured to have the mininmumdeformation ability

metdbt (18) 1€G0ssRAYadcdrdinedy tTRus BPHoBShE Ihe! SovelrOS& tion
the fluid channel (21), 25 so that” the di aphragm can

(61%| thecharndle fBadyd(6eh dnmedveli tpwasdBrRn@rheat€idadkhnnel (21) is
constant conpressing force. Therefore, the diaphragm
opelmadd| y abrades or damages during repeated use. This
enabl es stable flow control over a long period. Fig.
9 i $Vhile thgicoudi paftice®l) otmls ati thw lohewst pgsitive, skepnshing
enmbodi nent of the fluid controller according to the
forqer efstdet elaatie odors. (7) downwardly acting to the receiving hole (61a)
is transmitted from transmitting member (8) via the transmitted member
(10) to the handle body (62) and the operating mechanism (5). Then the
diaphragm (3) contacts the sealing seat (22) to close the fluid channel (21).
The elastic bodies (7) are configured so that they provide the
diaphragm (3) with the minimum compressing force required to close the
fluid channel (21) without any excessive force acting on the diaphragm (3).
As described above, the cover portion (61) is configured to deécend m
a predetermined distance (and to stop at the predetermined lowest position)

and the elastic body is configured to have the minimum deformation ability

that is necessary to allow the diaphragm (3) to close the fluid channel (21),

s0 that the diaphragm can close the fluid channel with an appropriate and

- constant compressing force. Therefore, the diaphragm hardly abrades or
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5 Since the basic configuration of the second
enbodi nent of the fluid controller is simlar to
those of the first enbodi nent, only the difference
bet ween these enbodi nents will be descri bed bel ow
Equi val ent nunerals are assigned to the simlar
configurations and the description of these
configurations will be omtted. 10 The difference

t : ' t l. t he, figst h
onER SR HIE ISR | RO Bl 5% g2 b aons
peﬁﬁg.the transmtted nmenmber (10) in the second

enbodi ment are reversely positioned wth respect to

2yt Ol A ] T e
: . : h
oo O SRS ST 1
\?v! ?FSﬂlc@rthter@aﬁ@ES’HQg@m% H?f'ltl? s&lﬁldjgﬁﬁﬁﬁﬂﬁ{eﬂpopﬁjuipgfuid

be made mainly on the configurations relating

corthbBedid kphancao {HHsh A7 (HRCAEQY EMBRALLEAD 5%};) %@f diftGence
oal nent,

fluid controller according to the second e

 betWeedWHisaleBBOHAE tB Wit A& e d Hébwﬂjp%ivglgg;: numerals

downwardly is disposed. The concave portion (61

arecRgagesdt fe theasisdit Qﬂnﬂgiﬁlﬁﬁoﬁsl%d BRE eddbeript®n of these
0

transmtted nmenber (10) the second enbodi imrent has

corfipiragivasceif bgumatte@ns as that of the first
enbodi nent except that the serration is forned on its

bot tBise sliffeeetce BbBvecteshe i PhidRoptrolleeS&f the first and the
configurations is not repeated here. 25 The upper

-second f @psbafinthgs hindiletbatly eRshitsing phuidert ¥80fand the

recei ving holes (62a) that is aligned
tragsmétieflanembical(19) inithie second stdnidispac kpgreasély positioned
recei ving hole receives the | ower part of each elastic
withobpped) to esgleotharebympaoed ks thadiref eadiddimpnt.nglmblie first
the like. These elastic bodies (7) are configured to
embodimente diwe transmpttingchaenilem (%) islplacesr dhytheAtsmsmitted
the elastic bodies (7) are configured so ,
member (183, while in the second embodiment the transmitted member (10)

is placed on the second embodiment. The description below will be made

mainly on the configurations relating to this difference.

Inside the cover portion (61) of the fluid controller according to the
second embodiment, an annular concave portion (61b) that opens
downwardly is disposed. The concave portion (61b) engages the
transmitted member (10) therein. The transmitted member (10) of the
second embodiment has the same configurations as that of the first
embodiment except that the serration is formed on its bottom surface. The
description of these configurations is not repeated here.

- The upper surface of the handle body (62) has a plurality of receiving

holes (62a) _that 1s aligned circumferentially with a constant spacing. Each
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5 that they provide the diaphragmw th the m ni mum
conpression force to close the channel when the cover
portion (61) reaches the predeternined | owest
position. The upper end of each elastic body (7) has
the transmtting nenber (8). The transmtting nmenber
(8) is positioned in the concave portion (61b) 10 of
the cover portion (61) because the upper part of each

recBiB e el chE JaPRF PR o orIRRF Ry R e Rbctively
i i LU g, f th d
con%?%%%érprg%(%ﬂ %g@ﬁ‘g:al%{e saerrrTgH%g:}f |( SZN gt [ gng ;:C?Eat f of the
o SRR R A LDBSEAT 8 AL 3B ing

meERMhISA (5 ORRwWaFARP! .Algg,eﬂ:g?rgle %{cﬁebocfiieg (77 Qrd ﬁoﬁﬁgwéed S0

perspective view shiow ng t ative position o

\ By ; . e
k! SRS ROy 00 I, 5RO SEREDEE o o
lodd1€hé T bl & ' i
oSN AT IR EREeSLol ShrgDi OO coRdRO pilggmined
lowlek@ps&kiohl Nng nenber (8) and the transmtted nenber

(10) of the second enbodi nent are reversely positioned

W t MMHeLEPPEE ch @ o€aEEh @iRic KATPaNathd ¢he ﬁﬁn&hﬁﬁﬂir_l% member

enbodiment. In the first enbodinment, the transmiting

(8).meThe trdimitGing @efhe@(8) Nepddianaad ih €He comiRRpdridh (61b)

while in the second enbodi nent the transm tted nenber

of tht0jovad gostiphaGad bebatse the a@pdr ¢JHr0 df ah - e1dfigc body (7) is
transmtting nenber (8) and the transnmitted nenber

ins¢k0)l iarthe poatdvopestiao (@Hatand putiei npwardigl theashhb@itting
22 the inclined surfaces of each nmenber vertically

mefohee (8hcHTo¢ heansmittingamensiesr 68)i afrtheodecbhd embodiment has
transmtting nenber (8) and the transnitted nenber

the(d:0ne enfeyeativnl aathabovfiche i ¢mbodimént ageeydntiert the
(8) is pressed to the

serration is formed on the upper surface. The description of these
configurations is not repeated here.

Fig. 10 is a perspective view showing the relative position of the
transmitting member (8) and the transmitted member (10). In Fig. 10, the
serration appears in a part of the transmitting member (8) and the

transmitted member (10) like Fig. 7.

As shown in Fig. 10, the transmitting member (8) and the

‘transmitted member (10) of the second embodiment are reversely positioned

with respect to each other compared to the first embodiment. In the first
embodiment, the transmitting member (8) is places on the transmitted
member (10), while in the second embodiment the transmitted member (10)
is placed on the second embodiment. The transmitting member (8) and the

transmitted member (10) are positioned so that, in their normal position, .
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bottom surface of the transmtted nenber (10) because
it is pushed 5 upwardly by the elastic bodies (7)
attached to the |ower side of the transmtting nmenber
(8). Next, the operation of the fluid controller
according to the above-described second enbodi nent
w Il be explained. To close the fluid channel (21),
the cover portion (61) of the handle elenent 10 (6)
i.gh LLEg c)
thd §nr§lﬁ§e‘ﬁo % rfa@@é F'Jg taézlﬁnﬁl%%l{]%a?erél 3 Pac% earc 03 r}? S:o%nd that

serteBibnd 6 6RD géah&s%nﬂ%gsrglexglb@w gP«?%ﬂé{_#g@mﬁ:@Qd Iﬁe{}ﬁber (10)

operati ng cover

en%%ée% vﬂﬁ?% Soth@P! yThE @aﬂ%ﬁgﬁhg% 'ﬂl&ﬁgefj (éj %“iﬁ‘e@é&l to the

not escen furt por t'l

bot%@ﬁlf ISOVERE b IRV erApWhi @%Hg Db bedt (id)e beag.g% &f ”]sn%qlshed

| owest 15 position. cover portion

upWatd@ie By Bhé NSlaktigNbediR9(Di 5@&%}1@& af t@le w@r COHE" of the

portion (61) has descended in e maxi mum |st ance

trankhateRY elempe¥ td)on (61) reached the predeterm ned
| owest position), the inclined surfaces (81) of the

trarngekd,t theg BBeRAIod 8df sduedeﬂ@lldor&mftﬂﬁwrnceldcaﬁ&in%o to the
surfaces (101) of the transmitted menber (10) as shown

abdve-dd@ribbd. sekbfnd ebdiRydienhd Svill heekplangdd.t t i ng member
(8) idly rotates on the transmtted nenber. This

To chsylthe luidi dHaged (A1), @he @bvéhpomie (6 DAt therhAHdlk-element
Wien the cover portion in this state is further

(6) iotaitageld it hhe hisdbairhodiret6a) (cloebwinet dirdaiee®nd While being
further. 25 On the other hand, if the cover portion

rot4&H) the covtaipedtin Bk deppasist & dioveciechatilobedy K62) and
direction), the vertical surfaces (82) of the

thet opeems fingtmech @snefMelowByardlpt The coset portios (61)adesends
(102) of the transmtted nenber (10). Wen the

Onlvnarﬂsmedatagnmdadrstéﬁge andtdves rettatescend fotidteed, Thieecover

transmtted
portion is configured to move down and stop at the predetermined lowest

posttion.

If the cover portion (61) is rotated in the tightening direction after
the cover portion (61) has descended in the maximum distance (the cover
portion (61) reached the predetermined lowest position), the inclined
surfaces (81) of the transmitting member (8) slide along the inclined

surfaces (101) of the transmitted member (10) as shown in Fig. 11. In

other words, the transmitting member (8) idly rotates on the transmitted

- “member. This results in idle rotation of the cover portion (61). When the

cover portion in this state is further rotated, the handle body (62) does not
descend further.

‘On the other hand, if the cover portion (61) is rotated in the opposite

- direction (loosening direction), the vertical surfaces (82) of the transmitting
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menber (10) is rotated accordingly. Thus, by rotating
the cover portion (61), the handle body (62) is noved
upwardly and the fluid channel (21) is 5 opened.
Wiile the cover portion (61) stays at the | owest
position, the reaction force of the pushing force
upwardly applied by the elastic bodies (7) is
transmtted to the handl e body (62) and to the

me‘@?ae?rr"’(%ﬁge@??ﬁ? 3’%’1’@8@58‘5'#5&%358%)39‘{ Sheltrappealiedanoqfet 1o

WHcsh e fiABRLEL bR tomkS G BUtE LR Sheibindihe pamomitted
el 45, B 0L AEEBEIRA R abay B b forcin
(G5 Bl NSy (EDR BBy P bl Pd' LA hMIGIED 5o

gthe third enbodi ment of the present |nventi on. As

_ Op e basic configuration of the third embodi ment of the

f | U'Whﬂ%%ﬁbrc%kr{ﬂefaot rgl(@ vd & EILH)?)%V&E ptoEﬁlJﬂ %RE reaction

enbodi nent, on nce ween 't

for@é"%f’q:'hﬁeﬁﬁ%l‘ﬂgj koxké@ Qﬁ%ﬁfdl?egplpﬁé(?"ﬁ %HH'(%ﬁQEﬁE‘tbodles (7) is

nuneral s© are assigned t he 'simlar con urations

traﬁyﬁnttea tdestd hRhip befly LBEF and2k ﬂ?@fogafﬁﬁﬁ%qaécﬂaﬂlgm (5).

be omtted. The di fference between th

Acc];% yEtHe AltbRR@&nt I(BP bon@bO¢haBRblin g éé@@t@ﬂ hE close the

control l'er according to the third enmbodi nent

ﬂuqu;[mmﬁ,ﬁz@) plurality of spherical transmtting pieces
(8). The description beloww |l be made mainly on the

confTiguredd dion Shodeéat (TN tareO cohfigusid fRr 8REE. the§ bRsHdE the
the cover portion (61) of the third enbodi nent, a

diaphraghi (3) wefthr@eeinhiguhokesprédang CfBMéV\@éqihYe@ perle® the

is disposed. These receiving holes (6la) are aligned
fluidi dhemmet (2Dt withioyit winfhexee exins fat aspiagi digthEdtiphragm (3).

recei ving hole (6la) receives therein an el astic body

(7) Kigspgéctis vel ongitudinal sectional view of the fluid controller
according to the third embodiment of the present invention.

As the basic configuration of the third embodiment of the fluid

controller is similar to those of the first embodiment, only the difference

between these embodiments will be described below. Equivalent numerals

-~ are assigned to the similar configurations and the description of these

configurations will be omitted.
The difference between the third embodiment and the first
embodiment is that, the fluid controller according to the third embodiment

comprises a plurality of spherical transmitting pieces (8). The description

. below will be made mainly on the configurations relating to this difference.

Inside the cover portion (61) of the third embodiment, a plurality of

'_receiving holes (61a) downwardly opening is disposed. These receiving

24




10

15

20

25

consisting of coil spring and the |like. At one end of
each elastic body (7), the spherical transmtting
piece (8) is disposed for transmtting the pushing 5
force of the elastic bodies (7) to the handl e body
(62). The radius of the spherical shape is preferably
smal l er than the height of the vertical surfaces

(102) of the transnitted menber (10). As in the first

hoge&sﬂﬁfﬁﬁa%p%ﬁ%w mrﬂ?ﬁeﬁsfs B P AR é’éfﬂ?ﬂgngt Bach
e Bieadefhe ac%cgbvr%s ﬁrﬁjﬁSaﬁgﬁ i deits: 2 %pzcuvely
corﬁsg%tg o? c%hlo&%rnté% %tnght%%ngk ay oineg%lg Y)?r tl%s% é c}% (7,

the??@%ﬁ@eﬁcttrbﬁ Yﬂtﬁnvépﬁgge\é\”(@glg gg(gs%tdlfa]fgk:hrear s%ftﬁltng&h%fpushmg

transm I Ng

forﬁgrgf%e(éig)stm I%d’fé@(’?él)% 110 ll'%an\l\d%é gg»g?t(%g)t MPhe radius of the

transmtting pleces serration

spl?éi@&ﬂrs%ag)ﬁ i€ Ipﬁ.)@ire?; }ﬂﬁr dstngrgﬂélr ansid gglg’ﬁﬁrg?ﬁﬁe (f%ﬂ% aﬁ@%u&‘fhces

consi dere

-(1@20&"@3&&?{{%&&&%%&6@@Can be provided and t hat

serration can be forned on the whol e surface of

the Ag3ASMetidAEABIR ent( She e@Qstf@ b§&fé‘§”(7) %rg 'cgnﬁﬁﬁred to

each spherical transmtting piece (8), in it nor mal

puﬂpshé bPBrathi®y hREALAGLP '05)0<m@wﬁ6vatrla§ | ngllsh nagh aﬁéﬁe%ales N
of the transmtted nenber ach transmtting

arePicBAfg(iBId 1D PHAS SRSk t}ﬁ'()@ﬂ:ﬁa Qhet &i%g'lﬁ*ﬁémn Qe UWHeaeeiBimum
(101) of the transm'tted nenber ) downwardly by the

corgpBskion hady 1@ Qlcibbtiﬂ!éf‘tﬂfhﬂrfeIIWIieﬂ RRecoStporthax (6 1)t fiches
operation of the fluid controller according to the

theahedetelasimadilesresbbositiombodi nent wil | be described. To
close the fluid channel (21), the cover portion (61)

of tHg. HahiH & perspective view showing the relative position of the

transmitting pieces (8) and the transmitted member (10). In Fig. 13, only

“one of the transmitting pieces (8) is shown and the serration appears in a

part of the transmitted member (10) as in Fig. 7, but it should be considered
that a plurality of the transmitting pieces can be provided and that the

serration can be formed on the whole surface of the transmitting member

| (8.

As shown in Fig. 13, each spherical transmitting piece (8), in its
normal position, is located on one of the inclined surfaces of the transmitted
member (10).

Each transmitting piece (8) is pressed to one of the inclined surfaces

(101) of the transmitted member (10) downwardly by the elastic body

attached to its upper side.

Next, the operation of 'the_ fluid controller according to the
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rotatzcbiathe fraGymitert oredi

element (6) is rotated in the tightening direction
(clockwi se direction). Wile being rotated, the cover
portion (61) descends to nove the handle 5 body (62)
and the operating nechani sm (5) downwardly. The cover
portion (61) descends only in a predeterm ned

di stance and does not descend further. The cover
portion (61) is configured to nove down and stop at

- bl RRARE G B URLER Wi dRGHPEN ngai ect i on

T O AR R R ESS U L
SFGEEL T TSR N B e MG R egin)
WIE P ESOTRREG ol TSR B ok und

bo®P (6 Gurld ﬁ%&%&ﬁﬁﬂgﬁmnﬁﬁpw dg?v‘gxi’géﬂvﬁ.l t $hbRob& Portion

rotati on o e 15 cover portion en the cover

(6 12 gﬁ%{:éeams(cﬁﬁ} (iﬁ %)ﬁﬂ%ﬁéte%&ﬁh%dicﬁsﬂa%é RRY ddeQtridt %scéﬂlfogurther.

body” (62) is not further noved downwardly.

Thé hgowkNBbrtien die 1) f id RBnEGUBEd PR tthd (RWn | $nd O5RPEEL the

in the opposite direction (the |oosening direction),

prddeeetiRidabweyt pasieiopfl each transmtting piece (8)
- contacts the vertical surface (102) of the transmtted

nMentigrthe dver pOrdbL61Nes toransdih tthotighteaese @eckion after
this state are rotated, the transmtted nenber (10)
thd Soved! péredna@iodisngbscenliedsin the hnbdiniudg dibeueevieghe cover
portion (61), the handle body (62) is noved upwardly
porgivth (610 fdadhdd chanmeldet@&ined loopsnadsitith), eht heanemdtting
portion (61) stays at the | owest position, the
piecesa(8)ishide Abng dhedndinsdeurfaves 01) pithe ngafanittedimember
the elastic body (7) is transmtted fromthe
(100 ramnsiwiven imdFigedter $n (Bhev warrtibethe traswintitedg mabey (8) idly
(10) to the handl e body (62) and to the operating
ggt (10)t h&higlregpiitsagmdlgrotation of the
contacts the sealing seat (22) to close the fluid
covehamysion( 1), When the cover portion (61) in this state is further

- rotated, the handle body (62) is not further moved downwardly.

On the other hand, if the cover portion (61) is rotated in the opposite

| direction (the loosening direction), the lateral surface of each transmitting

piece (8) contacts the vertical surface (102) of the transmitted member (10).

When the transmitting pieces (8) in this state are rotated, the transmitted

member (10) is rotated accordingly. Thus, by rotating the cover portion

.(61), the handle body (62) is moved upwardly and the fluid channel (21) is
opened.

While the cover portion (61) stays at the lowest position, the reaction

force of the upwardly pushing force of the elastic body (7) is transmitted

from the transmitting members (8) via the transmitted member (10) to the
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The el astic bodies (7) are configured so that they
provide the diaphragm (3) with the m ni num
conpressing force required to close the 5 fluid
channel (21) wi thout any excessive force acting on the
di aphragm (3). Fig. 15 is a longitudinal sectiona
view of the fluid controller according to the fourth
enbodi ment of the present invention. Since basic

hafQRf bgtllf%'r Z(FSQP Rl t§ RS &}Hrﬁﬁlgggﬁgghgﬁﬁtm k) ! gﬁcédrﬂ.irggly, the

contro Is simlar to't € secon

di%gm tcoanIHtlé( thb %egl'iflg GE&f) ?.?glt%\%ﬁ%gt‘ﬁﬁ ig%?mel (21).

iments wll be described qui va
NUITETRS Seladti® B&SikdNed Lo (RRfBIEA aﬁiﬂ*bga' th
The differer}ce bet vveg t he foar@tuh eﬁr%ooglﬁrrent nyr?ﬁﬁele ©

disgReapah (HRadh TR nindmiia tcobt}febiinadoe@NLEQhIr8A to close the

according to the fourth enbodi ment = conprises a

flufl chiabndlX20f wetHiRiti 48/ eide_@@i%@fbfderlﬂ:tﬁi%e&&%hé dlapragm (3).
provided. The 15 description below w |1 be made mainly
on thg. confisgur dngitedinal addch@ntP +iBwS of dfHd GhERAController
I nside the cover portion (61) of the fourth

 acoonting toethie, fodetinuabdtimenp entitopaneut Aivadiaaye

portion (61b) is disposed. The concave portion (61la)
engdijese theviei contfizairatiansof the dfonetib @mbddimer® b€ @hthfuid
20 configurations of the transmtted nenber (10) are
condratldrais dimildrotwetlafsetdfeghes@eecond eartrgdineent onlyhehe difference
description of these configurations is not repeated
bettwecen. thebe eudpelinsmts sal hef dedeeitedrisilewbolyjuiGipnh asimserals
plurality of receiving holes (62c) that is aligned
arectgségnedetoethte simijamcatfiguradiesisant spaci ng. Each 25
receiviqﬁ hol e (62c) receives therein the | ower part
of dih dffarance betyedy)theeSpathi vuibpdiwest sandgthef second
coil spring and the like. The elastic bodies (7) are
emé@#m%mﬁrlédl%ﬁé thadhudrenspdleatdosgrding dh athieimltéy embodiment

downwardly. Al so, the elastic bodies (7) are )
COMPATY Sy Py of spherical transmitting pieces (8) is provided. The

description below will be made mainly on the configurations relating to this
difference.

Inside the cover portion (61) of the fourth embodiment, downwardly

opening annular concave portion (61b) is disposed. The concave portion

(6la) engages therein the transmitted member (10). Since the

‘configurations of the transmitted member (10) are similar to those of the

second embodiment, the description of these configurations is not repeated
here.

The upper surface of the handle body (62) has a plurality of receiving

~ holes (62¢) that is aligned circumferentially with a constant spacing. Kach

receiving hole (62c) receives therein the lower part of each elastic body (7)

resp_ec_tiyely consisting of coil spring and the like.
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that they provide the diaphragmw th the m ni num
conpression force to close the channel when the cover
portion (61) reaches the predeterm ned 5 |owest
position. Fig. 16 is a perspective view show ng the
relative position of the transmtting pieces (8) and
the transmtted nenber (10). In Fig. 16, only one of
the transmtting pieces (8) is shown and the serration

a ' 1 i Of (7 N r ] d :
TDeme Ui B! ()l BURSRIERS AR (D) b

meRhbhin (¥) 8bwhikeddirnsAldt the eﬂ)z;fs%fceﬁ%&%ﬁ (? g@é\%}gkgggred S0

and that the serration can be forne

thatuHeaCpravfidé ftﬁetdiﬁﬁﬁﬁé@i RAHERDHinik®Im D3 PeWdni R)tr%e to

Fig. 16, each spherica 1tti

ransmtting piece (8), In i

closorhalchaase! iviien ithe | @at §brHbAG1PN8ashed PRe 'gi@ﬂéﬂéﬁﬂained
surfaces of the 15 transnmtted nenber (10). Each

lowtesapasition. ng menber (8) is pressed downwardly to one
of the inclined surfaces (101) of the transmtted
mentdéie. 1 ishe pdwpbildvododyw shidwigiethd @eldttvelppsition of the
side. Next, the operation of the fluid controller

transmittii g gideos (B andGhabipwasadtediheshbeol10h ebBil M&tonly
will be described. To close the fluid channel (21),

ond htho vemsmittingnpiesds ()f ist dimvhanddetlsl semation(&)pdats in a
rotated in the tightening direction (clockw se

pantiiof ébe¢ txansmitted mdmeberg(10 asahdig. T heutcihwhoupdbeiconsidered
(61) descends to nove the handl e body (62) and the

thag pre pdwralipynel bamitsangrbjttimgvpered| gan Phepmoonded pord tloat the
(61) descends 25 only in a predeterm ned di stance and

serpaféen gan hiefgemet portheewhokheurfove of gbetiransingtting member
configured to nove down and stop at the predeterm ned

@)1 owest position. |If the cover portion (61) is rotated

in the tightening direction_after . ) o
s shown in Fig. 16, each spherical transmitting piece (8), in its

normal position, is located under one of the inclined surfaces of the
transmitted member (10).

Each transmitting member (8) is pressed downwardly to one of the
inclined surfaces (101) of the transmitted member by the elastic body
attached to its upper side.

Next, the operation of the fluid controller according to the

above-described fourth embodiment will be described.

- To close the fluid channel (21), the cover portion (61) of the handle element

(6) is rotated in the tightening direction (clockwise direction). While being

‘rotated, the cover portion (61) descends to move the handle body (62) and

the operating mechanism (5) downwardly. The cover portion (61) descends

-.qnly in a predetermined distance and does not descend further. The cover

.po_ri_:io_n is configured to move down and stop at the predetermined lowest
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the cover portion (61) has descended in the maxi num
di stance (the cover portion (61) reached the
predeterm ned | owest position), the transmtting 5
piece (8) slide along the inclined surfaces (101) of
the transmtted nmenber (10) as shown in Fig. 14. In
ot her words, the transmtting pieces (8) idly rotate
on the transmtted nmenber (10). This results in idle
podifb@t i on of the cover portion (61). Wen the cover
portion in this state is further rotated, the handle

bodyIf(t§e) cdver PkrtibH 1% 5s TOMREd qﬁ\("ﬂgl%aﬁgisﬂ’e}ngglgt@;e%t%b% after

ot her hand, 1f the cover portion e

theit B@vé}pjlﬁ&%idne (60 L&S Yo 08 dea0REe Phd gh SliHEEH ﬂ’&%%tiééq@che cover

ateral surface of each transmtting piece

po& 681)SrdatBel &fHel ﬁ%éldg)%éhﬁﬁﬁfé%lsldv@&%)pd%fit%ﬁf the transmitting

transmtted menber When the transmtting pieces

piec8)8) sliddatord he iddlfddob@ifachs (10A) lofaRs TrhheRittBB Hehber
(10) is rotated accordingly. Thus, by rotating the

(102 @seshgver tih APigl34( 61h.othbe windd] ehdehindhd}inpSpiBye®) idly
upwardly and the fluid channel (21) is openedl.3 Wi | e
rotateeon oke trposrhitoed pfhhbeit 6D, aThihecddve st idleSiotaiddn of the
the reaction force of the pushing force upwardly
covappoiedn §§1}. héWtleasthieccdved porfipniia this stuweiit tfastHoratated,
the transmtting pieces (8) via the transnmtted nenber
theZdtax(dlebotly (6Bkismascidfuethacdmoysd doantvaslliyhe operati ng
mechani sm (5). Accordingly, the diaphragm (3)
contQe tke pheerskeahd nd the abvdr2@)riiom Qﬂlg ierotated ih the opposite
. channel (21). The elastic bodies (7) are configured so
directinn tpesening diketiond, theilapdmdgorfasy ofienbh thensmittimgrpiece
conpressing force required to close the 25 fluid
(8) wentadp thelyeniictosuriacss ékdDsef vhe fivanemattednmesnbarh£10).
di aphragm (3). The transmtting pieces (8) are not
Whepghedgansmg ipaedesf8hivethis stathere rotatednithe itrapsmitted
pi ece(s 1(18) of any shape can be used in the third and
member {10]4% potatsddnerondingly. ¢ Bhupr by arotatingethd eeveragortion

(61J,%Tl% I?asmilg %yodgra 6(?‘2) % %ilcrn?e%ll a{awardly and the fluid channel (21) is
opened. |

While the cover portion (61) stays at the lowest position, the reaction
force of the pushing force upwérdly applied by the elastic body (7) is
transmitted from the transmitting pieces (8) via the transmitted member

(10) to the handle body (62) and to the operating mechanism (5).

- Accordingly, the diaphragm (3) contacts the sealing seat (22) to close the
fluid channel (21).

The elastic bodies (7) are configured so that they provide the
diaphragm (3) with the minimum compressing force required to close the
fluid channel (21) without any excessive force acting on the diaphragm (3).

The transmitting pieces (8_)__are not limited to spherical members.
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surface and are aligned along the circunferenti al
direction of the transmtted nenber (10) so that the
circunferential surface can face the 5 transmitted
menber (10). A transmtting nmenber/piece having a
cylindrical shape, a sem spherical shape, or the |like
can be attached to the elastic body (7). As shown in
Fig. 18, the transmitting nenbers (8) may be
Ra€R&Y, keS8t 8 oFpibls) BRAG | PR
of Semi spheri gg?l 10 protgr Spoﬁé%?g%\glg%ﬁng‘!h%n@lﬁ%Iédthe
fodrt B @nHdiBmleats DIthdFrdal %éﬂtﬁ?rb %%ﬁg)as t’ﬁbg hatB(Bircular
is a plane view and the Fig. 18(D) is Cross _
sufaed | gnal avkeWldheag albhe fashade@dndedoki-gd dlille:‘al_ﬁohn.of the
Fig. 18(a). In this case, the transmtting nenber is

tra@RgagRd Rk (10)%oSiianeths eneanFeRAtIAI0Nrth& ERR face the
al ternati ve enbodi nents descri bed above, the radi us of

trahenttteduhamisur(iace of the sem spherical protrusions
(84) and the spherical transmtting pieces (8) is
pr ef &r abhysaitinger mchaerigiecd ehghin®f at I'L?'lm&iciai‘ akhape, a
surface (102) of the transmtted nmenber (10).
senispherigh] shapé,he therliite t4n beuttdrhedirodihernsstidbsdy (Ded
above, the elastic body (7) is provided only on the
t r anssni shawny teenBay. s/ edes teBhsmitting Omemibee (8) may be
provi ded on both the transmtting nmenbers/pieces (8)
condigiiretheas ransngtdegedepheae had)ng m tylarplins eift semispherical
invention. In this case, the transmtting nmenber and
prothesions (8#i ondts npatsede 4tte sidehfading) théérampniiséd enember).
.direction (facing direction) by the elastic body (7).
FlgAI1§§} isrp pland viest aaddheeFignd 8émbisda weodsssectivaal view along
transm tted_nenber Z.SDé%f) may be provided on its
thesdashade apdcdeiged Hine ianbig th8(aly donblis ¢k, whe transmitting
ciircular surface along the circunferential direction
megyber pg epgagedin the gingshaned ®ncagagortioansmitt ed
rre:ger (10). may be a sghe,ri cal _nmenber/piece, a )
mentl8r ot ctlterpativrwanberimants 1descathpd wbovekdhe radius of

circular surface of the semispherical protrusions (84) and the spherical

transmitting pieces (8) is preferably smaller than the height of the vertical

surface (102) of the transmitted member (10).

Although, in the first to fourth embodiments described above, the

elastic body (7) is provided only on the transmitting members/pieces (8), it

may be provided on both the transmitting members/pieces (8) and the

~ transmitted member (10) in the present invention. In this case, the

transmitting member and the transmitted member are pushed in the
opposite direction (facing direction) by the elastic body (7).

Also, in the first and second embodiments, the transmitted member

(10) may be provided on its surface facing the transmitting member (8) with

a circular surface along the circumferential direction of the transmitting
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In the fluid controller according to the first to
fourth enbodi nents descri bed above, once the cover
portion starts to rotate idly, the locking 5 piece
(9) as shown in Fig. 9 can be engaged in the engagi ng
portion (62b) of the handle body (62). Wile the
| ocking piece (9) is engaged in the handl e body (62),
the cover portion (61) is secured so that the screw
mdifibdr | (Bert &hdhn trhgsReited ( H&hbepPr CfGUdgsy Upwardl dpherical
into the cover portion (61). At the sane tyne, a
md b/ PEcd O P dnber/h e Hs@thokwh fi Fig.ef@'a‘ﬂdnﬂﬁr]ﬂkf (92)
to connect the cover portion (61) ~and the handl’'e body
(62) TrnHe tfhﬁﬂeda,mmé}p&r@omﬁfg_cﬂooﬂfe ther ehaiigh othbitiments
the diaphragm (3). Such configuration prevents the
desovierd pbové,0ondd ol rvet ipdgtibe! dtarfy €9 rotateNRily, the locking
ti ghtening torque increases according to friction
pidcndBlas ehowusiadFigl® din be eagrged i aHain@Aghlg HHion (62b) of
decreased grease on the screw surface during repeated
thaihendlesbody (6Mg period. Therefore the fluid channel is
securel opened and closed in such situation.
I N RleAthoARPKIGATiCN @0 i kagared dnt tHenkgndicobodys (62), the
preferably used in a device that needs torque
covegportipn (6l sesuaed batliattnt sakive(91) dnseased jn tge hule (91a)
flow control in a chemcal plant. WHAT IS CLAI MED | S:
protrugesiapwhedlyanto ghacowrquetiondBier At earn thndeyiaking
. having an_operating mechanism (5) nmoving vertically
PingicBrgrteg 1o thageceiving hole (92)atoheorticet dhenmwer Ed)tion (61)
2& Eandle el epent (6) conprising: 5 a cover portion
ami § hapdle bedebD enddherdemio oyebandglose: thieathamme] with the

. Stop at, the predeterm ned | owest position; a handle
dlaBii‘HgngG( ; di sposed inside said cover portion and

haViéllgcha configuration prevents the cover portion from rotating idly
even if the tightening torque increases according to friction increase caused
by grease degradation or the decreased grease on the screw surface during
repeated use over a long period. Therefore the fluid channel is securely

opened and closed in such situation.

INDUSTRIAL APPLICATION
The present invention is preferably used in a device that needs
torque control, such as a fluid contro_ll’er for carrying out flow control in a

chemical plant.
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| ower. portion that is connected to said operating
nmechani sm said cover portion (61) conprising: 10
recei ving holes (6la) disposed therein; elastic bodies
- (7) inserted in said receiving holes (61a) for
pushi ng down sai d operating nechanism (5); a
transmtting nmenber (8) disposed at one end of said
el astic bodies for transmtting the pushing force of
WEATHetaAIMEDLS:bodi es to said handl e body; wherein
said el astic bodi es push down .said operating nmechani sm
(5) 1w th &hEndlsavius bi Reqherbaites wabk in dedévied having
. effect when said cover portion reaches said
pr edgh esparaciche! avebhnpasi (Gomovihe wapiallgontéardin to the
sai d handl e body having therein a transmtted 20
menmbestatidf)of tachavinlle leléhenb ()t ohe hanflkceleafergdBlcomprising:
transmtting nenber is pressed, wherein said
5 t r ans eovéegortiob €6 1)hamfazaedriat mowe alovwit byshaihgoetated and
' facing said transmtting nmenber or said transmtting
menbeophdasha predeteatiinad dowestspeutibace faci ng sai d
~transmtted nmenber; 25 said serration conprises .
i ncl a hecddebbdy d62) 8ispoded Jnsidd saed tcover pertidmead hawpg a
- 102) that are alternately arranged in a )
ci r clomfeepemtioalthdt iseirnmetedbel ssid eparatingnadckanitgtes
are tilted upwardly along the direction in which said
covesaif spvenportny e/ﬁlétcemnrwnﬁi/e down. 2. A handl e
having a torque |imter usable in a device having 5
10 an oper at imgemhﬁleﬁ?ﬁ@é dwposedythazetcal |y accordi ng
to the rotation of a handle elenment.  (6), the hand}e
el enent ( ®lagdhpeissny) ngerisdein said retpiviay halss {%15% for

over Port Ohing down said Opechting meckanism (5);
a transmitting member (8) disposed at one end of said elastic
bodies for transmitting the pushing force of said elastic
15 bodies to said handle body;
wherein said elastic bodies push down said operating mechanism (5)
with a minimum pushing force to obtain desired effect when said cover
portion reaches said predetermined lowest position;
the upper portion of said handle body having therein a transmitted
_ 20 member (10) to which the bottom surface of said transmitting member is
pressed,
wherein said transmitted member has a serration on its surface
facing said transmitting member or said transmitting member has a
serration on its surface facing said transmitted member;
'. 25 | said serration comprises inclined surfaces (81, 101) and vertical

surfaces (82, 102) that are alternately arranged in a circumferential '
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operating mechani sm and configured to nove down by
being rotated and stop at the predeterm ned | owest
position; 10 a handl e body (62) disposed inside said
cover portion; said handl e body conprising: receiving
hol es (61a) disposed therein; elastic bodies (7)
inserted in said receiving holes (61la) for pushing
do sai d. operating nechanism (5); 15 a transmtting
dﬂ%%ﬂ%?’%@ﬁ di sposed at one end of each of said
el astic,bodj.es for transmtting the pushing force of
sai d % aﬂé’@.lleeéowr&cetsoaseaitﬂtéthnqj‘,eamgyﬂo e RiSelidn in
~wEL§§tL8 bodi es push down said operating mec anisnﬁ%gg
PR FORE R LS i egatest emboe dlotai.n desired ef f ect
er 20 portion reaches said predeterm ned

when said co
| owe pos%t i{%ﬂ(;ﬂet havingve toppre liantaf usabld $0¥ Fevice having
portion having therein a transmtted nenber (10) to :
whi cA™t RB® BgFhaemo (55 andvingaveriitilln hoaBRERE t6 the
~ pres -Wherein said transmtted nenber has a
serr gﬁzlghm’o#q ilénéﬂ% ﬁﬁﬁ@mz@),fﬁh@ih@cﬂa etbrhe@N@)ichiipgiking:
rrerrbgrco%r égitd tr §£t,ti ng. menber has a serration on
its surfactfadt @D AnE BalesyAn pendiomettaeris conndeted to said
serration. conprises inclined surfaces (81, 101) and
vert ?I%:éa{% @lné?]f’gia’%glsf%QPdfGQﬁgﬂhﬁi tamovel desvmby dleyng rotated
ar r apgedsd circ erential direction; and said
i ncl i negtdﬁ?%%e reﬁyéel‘tmm OWSRA PEsYioa; ong t he
dir [ ' igh sai.d cover portion is rotated to
mv:&gg%ﬂg @‘.’dy_SA(‘A#) Lﬁllgﬁ?oﬁsﬂtlpﬁlldleeﬁal‘(l tyveropitiosi ng: val ve
casigglgdqlg}ldﬁggb&gcéljnglrgiﬁghannel (21) therein;

receiving holes (61a) disposed therein;

elastic bodies (7) inserted in said receiving holes (61a) for
“pushing down said operafing mechanism (5);

a transmitting member (8) disposed at one end of each of said

elastic bodies for transmitting the pushing force of said

elastic bodies to said handle body;
- wherein said elastic bodies push down said operating mechanism (5)

with a minimum pushing force to obtain desired effect when said cover

.portion reaches said predetermined lowest position;

the lower portion of said cover portion having therein a transmitted

- member (10) to which the upper surface of said transmitting member is

pressed,

wherein said transmitted member has a serration on its surface

facing said transmitting member or said transmitting member has a

B sgrraﬁ;on oz;_._its surface facing said transmitted member;
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val ve menbrane (3) for opening and closing said fluid
channel ; an operating nechani sm (5) having a | ower end
that is connected to 10 the upper side of said valve
menbrane; a handle elenment (6) for vertically noving
said operating mnechanism said handle el enent
conprising: a cover portion (61) configured to nove
down by being rotated and stop at the predeterm ned
| ovesdidpesirhtion; cdipaisBanadchnb@oynfS@)s B1BPPeEdahASy&Rical
said cover portion(61l) and having a |lower portion
sutfheds i(82cal0Wctiest taresaltdropailpt hAtngRBC AN Sirc®@ictential
_cover portion conprising: receiving holes (61a)
dirdcBposaad t herein; 20 elastic bodies (7) inserted in
sai d receiving holes (6la) for pushing said operating
- mechemil simclifpd dowfacesdhye talted amswitdlynglomentier difction in
di sposed at one end of said elastic bodies for
5  whichasaidi covengortien pusdtianed tomuereodowai d el astic  bodi es
to said handl e body; 25 wherein said elastic bodies
push3-down A il oprtrallen §lnenhmrnssig: (5) with a nini num
pushing force to obtain desired effect when said cover
5 pofalve AasiagdBbavmgiflpidkdeamnel @ thawest position;
the upper portion of said handle body having therein a
t r ar¥éy¢ mambyanead fon openingid hlost sottfhmd sehaet
of said transmttjng nenber is pressed, wherein said
t r afdhPRUBENERechanisan Abkhaying olower end thak fsaemnected to
f aci sai d téanfnitting menber or said transmtting
merr‘&gfg ypper side of said valve membrane;

a handle element (6) for vertically moving said operating

10

mechanism; said handle element comprising:

a- cover portion (61) configured to move down by being
rotated and stop at the predetermined lowest position;

15 ' a handle body (62) disposed inside said cover portion(61) and
having a lower portion that is connected to said operating
mechanism;

said cover portion comprising:
receiving holes (61a) disposed therein;
20 ~ elastic bodies (7) inserted in said receiving holes (61a) for
| pushing said operating mechanism (5) downwardly;
a transmitting member (8) disposed at one end of said elastic
bodies for transmitting the pushing force of said elastic
bodies to said handle body;
25 wherein said elastic bodies push down said operating mechanism (5)

w1tha minimum pushing force to obtain desired effect when said cover
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‘serration on its surface facing said transmtted
menber; said serration has inclined surfaces (81, 101)
and vertical surfaces (82, 102) that are alternately
arranged in a circunferential direction; and 10 said
inclined surfaces are tilted upwardly along a
direction in which said cover portion is rotated to
nove down. 4. A fluid controller (1) conprising: valve
pofsn Radhdl AaY pReddtbinin&d 3REd dAdtiod;ner ei n; val ve
menbrane (3) for opening and closing said fluid

chantlel appér portaRe bﬁgamhaﬁat@ﬁbmh@ndg;ﬁyél@&l a {ra¥emitted

end that is connected to the upper si of said val ve

memebdar €, toawhaetd ke HoeflAtsUr@dcd Of s¥RI triagahli¥tiABVBEhber is
said operating nechanism said handle el enent

pressafy i sing: a cover portion (61) configured to nove
down by being 20 rotated and stop at the
pr edehereinnedd| bwesmipiesi hicanbed Haandl @rbodyn (62)its surface
di sposed inside said cover portion(61l) and having a
facingwegaifottansmittiag nsembeneant adid araasdinper ahefitber has a
mechani sm sai d handl e body conprising: 25 receiving
serfiatien opoits puthase facdg tdaed éransrelttst menbledi es ( 7)
inserted in said receiving holes (6l1la) for pushing
sai (Faagserrdtinn heshanlinad (Sirfaear(®dr dDY) aad vertical surfaces
transmtting nenber disposed at one end of each of
(825303 thatane alterpditely angedinm ¢iréurgfarkatipl siravgion; and
force of said elastic bodies to said handl e body; 5
whers@ith Indinpdeseaces esdtibie dousshaxiymlong d dipectadn g which
Saiggchanism_(S) with a mninmum pushing force to obtain

QY TepOdaTE iR rofipkadl Wammgve slpsyn.
4, A fluid controller (1) comprising:

valve casing (2) having fluid channel (21) therein;
valve membrane (3) for opening and closing said fluid channel;
an operating mechanism (5) having a lower end that is connected to
the upper side of said valve membrane;
a handle element (6) for vertically moving said operating
mechanism; said handle element comprising:

~ a cover portion (61) configured to move down by being

-rotated and stop at the predetermined lowest position;

“a handle body (62) disposed inside said cover portion(61) and
having a lower portion that is connected to said operating
mechanism; |

- said handle body comprising:
receiving holes (61a).disposed therein;

_ elastic bodies (7) inser‘_céd in said receiving holes (61a) for
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portion reaches said predeterm ned | owest position;
the |l ower portion of said cover portion having therein
atransmtted nmenber (10) to which the upper surface
of said transmtting nmenber is 10 pressed, wherein
said transm tted nenber has a serration on its surface
facing said transmtting nmenber or said transmtting
menber has a serration on its surface facing said
transmitt eishbidesid i tSRy habhamsae) R hwsily;
surfaces (81, 101) and vertical surfaces 15 (827 102)
that are al tramsatiefiyig aneaneedlisposddCat 6HETRIEHE bah of said
direction; and said inclined surfaces are tilted

upwar dl y alasty dodiesedsrt apahsmipingh ths apeslEaveforce of said
portion is rotated to nove dowmn. 5. A fluid controller
accor di ng elastei idibes b aaid Radledhodyher ei n sai d
transmtting menber having on its surface facing said

20 twheremm sadelastib bodiesspustadown said vhéetting eldchasdism (5)
surfaces (81) and vertical surfaces (82) are

- with| ¢ apiimeiy pnshimgetbrca tw obtadnndedsst pffbcdiwlaat isail cover

wherein said transmtted nmenber having on its surface
portigginegches spidimnredetrrmined lowebepositisrf r ati on i n whi ch

i ncljned surfaces éSl) and vertical surfaces (82) are

al t heydowex partiomgbsaidnceyetipoetinhdraonng dherelb a transmitted

direction; and each of said inclined surfaces of said
me‘fllrbﬁﬁgﬂrm tevshoidie vopar rande ebstd preessedting meenlydr is

said inclined surfaces of said transmtting nenber.
pregseda | yid control ler according to either claim3 or

4, Wg}ereJ n sadi d transm tting nenber conprises a
pl uPAGER §f1d sransmuhed apember deass anserration e rids|surface

£ .surfa%g facin%.said tr%nsnitted menber;
acing said transmitting member or said transmitting member has a

serration on its surface facing said transmitted member;

said serration has inclined surfaces (81, 101) and vertical surfaces
(82, 102) that are alternately arranged in a circumferential direction; and

said inclined surfaces are tilted upwardly along a direction in which
said cover portion is rotated to move down.

5. A fluid controller according to either claim 3 or 4,

wherein said transmitting member having on its surface facing said

- transmitted member a serration in which inclined surfaces (81) and vertical

surfaces (82) are alternately arranged in a circumferential direction;

wherein said transmitted member having on its surface facing said
transmitting member a serration in which inclined surfaces (81) and

vertical surfaces (82) are alternately arranged in a circumferential

~direction; and

each of said inclined surfaces of said transmitted member is
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said transmtting pieces are arranged al ong the
circunferential direction of said transmtted nenber
and each of said circular surface is configured to be
pressed to one of said 10 inclined surfaces of said
transmtted menber. 7. A fluid controller according to
either claim3 or 4, wherein said transmtted nenber
conprises a plurality of transmtted pieces having a

arcangod &y be préaed foashd 6f SAddincliala Wuirfdddg of MBI @FanshRitting
said transm tted pieces are arranged al ong the
manbenunferential direction of said transmtting
nmenber; and each of said circular surface are arranged

to bé. presAdihid @ontwlhl sabrling n6 kithed chinf 8¢ess, of
said transmitting menber. 8. A fluid controller
accowdiengint Gaed t lieanohiitingd slenther?2onhigligid) £1 pherality of
said plurality of transmitting pieces or said
traglamigtingy piegks t havisy tat enrquiler esurtiee dasiplae shithl transmitted
shape. 9. A fluid controller according to either claim
megnber;4, wherein said recei vi ng hol es are configured as
a ring-shaped groove, and 25 said elastic bodies
conpididetrapsmitfingapienes tare smrmmgddanbingy the czéwmferential
.ring-shaped groove.
direction of said transmitted member; and
each of said circular surface is configured to be pressed to one of said
inclined surfaces of said transmitted member.
7. A fluid controller according to either claim 3 or 4,
wherein said transmitted member comprises a plurality of
transmitted pieces having a circular surface facing said transmitting
member;
said fransmitted pieces are arranged along the circumferential
direction of said transmitting member; and
each of said circular surface are arranged to be pressed to one of said
inclined surfaces of said transmitting member.
8. A fluid controller according to either claim 6 or 7,
wherein either said plurality of transmitting pieces or said plurality
of transmitted pieces has a spherical shape.
9. A fluid controller according to either claim 3 or 4,
wherein said receiving holes are configured as a ring-shaped groove;

and

said elastic bodies comprise springs having the same diameter as

.said ring-shaped groove.
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