DESCRI PTI ON FLUI D CONTROLLER TECHNI CAL FI ELD

The present invention relates to a fluid controller
which is called a pressure reducing valve or the like
and, nore particularly, relates to a fluid controller
wi th an enhanced vi bration preventing characteristic.
BACKGROUND ART [ 00023 As a vibration

suppr essi ng nechani sm fig g f3micgl; control ler, Patent
Docunment 1 discloses a fluid controller including a

di aphragm whi ch part#ﬁﬁfﬁscéngbﬂﬁgﬂe of the fluid

controller into a valve chanber and a control chanber
a valve seat and a val ve el ement which are provided in
t he val ve-chanber side wth respect to the di aphragm

r e-setting spring provided in the
TE@%@F?@E—%&%#%@r side with respect to the di aphragm
[Ogggrein a vibration preventing spring for changing an

fal | spring constant and an overall weight is
intergosed bet ween the di aphragm and the
pr esSHE RN HFIypPLAgn relates pat @ ftlubskapmhroller which

~ Japanese Exanmi ned Patent Publication No. 04-13586
1s(Frgled) a pressure reducing valve or the like and, more

particularly, relates to a fluid controller with an enhanced

vibration preventing characteristic.

BACKGROUND ART
[0002]

Ag a vibration suppressing mechanism for a fluid
controller, Patent Document 1 discloses a fluid controller
iﬁcluding a diaphragm which partitions the inside of the fluid
coptroller into a valve chamber and a control chamber, a valve
seat and a valve element which are provided in the valve-chamber
side with respect to the diaphragm, and a pressure-setting
spring provided in the control-chamber side with respect to the
diaphragm, wherein a vibration preventing spring for changing
an overall spring constant and an overall weighf is interposed
between the diaphragm and the pressure-setting spring.

Patent Document 1: Japanesé Examined Patent Publication

No. 04-13586 (Fig. 1)



SUMMARY OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE
I NVENTI ON [ 0003] Wth the fluid controller in
Pat ent Docunent 1, provision of a vibration preventing
spring offers effects simlar to those of changing a
specification of a pressure-setting spring, which has
i nduced a problemof influences exerted on opening and

SRR GOfT ,_ﬁ[ ?W%Fﬁ%@i@ narrel y pressure controlling

operatlons is an object of the

PRYES: Qb O g CPHEd N’R‘Jé‘dq‘ﬂqqq control ler with

an en ance Ion pr eve I ng aracteristic

[0y éﬁout exerting influences on the pressure
control I'ing operations [ 0005] Afluid
to fhe present invention includes

t rol di
gogi bﬁ,ﬁ#ﬁr ﬁéﬂ' %gfﬁwr]o% 1 PRheRy PSR § Bxpvision

controller into a val ve chanber_ and a control chanber,

Off YabyetdenPrairnt ing serdnrgmiftexhrefeare Pmiiageto ithose
the val ve chanber, and a pressure-setting spring

of FFRARGIERT Rreperl Eheat bdn cfaninae sSuve -fsetitd ngospr bhy ewhich
bei ng adapted to nove the valve elenment with respect

hago indeioed] we pyodilefopicdntfilolenosg axeressuoe opeming and
fluid through a change of bal ance between a fluid

clpeéaguraatitapigagm,t hemdl pphreagmmandonatrel ashy ©ofedtatd ons .
of the

[0004]

It is anobject of the present invention to provide a fluid
controller with an enhanced vibration preventing
characteristic without exerting influences on the pressure
controlling operations.

[0005]

A fluid contreoller according to the present invention
includes a diaphragm which partitions an inside of the fluid
controller into a valve chamber and a control chamber, a valve
seat and a valve element which are provided in the valve chamber,
and a pressure-setting spring provided in the control chamber,
the fluid controller being adapted to move the valve element
with respect to the valve seat for controlling a pressure of
a fluid through a change of balance between a fluid pressure
acting on the diaphragm and an elastic force of the

pressure-setting spring, wherein a vibration prevention member

is placed in a movable member which moves integrally with the



pressure-setting spring, wherein a vibration
prevention nmenber is placed in a novabl e nenber which
noves integrally with the diaphragm and the
vi bration prevention nenber includes a casing which
i ncorporates therein a weight nmenber interposed
bet ween el astic nenbers. [0006] The di aphragm
aibprkabitdaha BAKe apsubIbANGakbhcdck ithaRe N ieedna
annul ar convex portion near an outer peripheral edge
I QR Lhe ri I Qrtion
B G b e R R
' t] her than the outer peripheral edge
beg%%%ﬁohﬁggggérﬁ%@bggsbe a novabl e portion. [0007]
{0§B% novabl e menber is forned to have, for exanple, a
|s& shape and an outer dianmeter with substantially
t he ﬁne,si e as that of the outer dianeter of the
nova% & PEREIDt S (HRF MEhHRMRYIA 2 s tamdiiad 1oedi 8k shape
ortion thereof is fornmed to be a portion for
hagéElSi P RFTIHE D FEBYBKLIEBE L PAJISH PilgOUEAY Reeirheral edge
vi brati on prevention nmenber is secured to the portion
PogbEPBs pBAERAG. t anghEhanputer pemipkepedt iedgeoportidon is
di aphragm [0008]
secured to the casing of the fluid controller, while the portion

6ther than the outer peripheral edge portion is formed to be
a mévable portion.
[0007])

The movable member is formed to have, for example, a disk
shape and an outer Qiameter with substantially the same size
as that of the outer diameter of the movable portion of the
diaphragm, such that a center portion thereof is formed to be
a portion for receiving the pressure-setting spring, and the
vibration prevention member is secured to the portion
corresponding to the annular convex portion of the diaphragm.
[o008]

The vibration prevention member may be formed to have a
doughnut shape, and only a single vibration prevention member
may be used. In addition, the vibration prevention member may
be divided in a circumferential direction into a plurality of
parts which form a doughnut shape as a whole. Moreover, a

plurality of vibration prevention members may be employed, and



The vibration preventi on nenber may be fornmed to have
a doughnut shape, and only a single vibration
preventi on nenber maybe used. In addition, the

vi brati on prevention nenber may be divided in a
circunferential direction into a plurality of parts
whi ch form a doughnut shape as a whole. Nbreover, a

magflllbj% glédoath ‘{a'rkér %:b Breﬁv Eé?@aggrﬁq{sf:ﬁe@ mferential

ace at preadeterm ne

dllr% wl%‘l S f[lEhEHS Slaéig {Egi* Eh lgtdd.l&gi&lt ofl Glbggtlon

case whére thé plarali Ion pr vent |
d at t t
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vi brating along with the vibration of the wei ght
. PIRYRBEA OBn BICERE TiFe Cet ST 2a éonﬁﬁéﬂétéF%é¥$%3nenber

such as the coil spring or a viscous elastic nenber
[Of9i%dh is called a gel. The weight nember is fornmed to

have a rectangul ar cylindrical shape, a circular

cyl i Fbeicd@s tsimpenbansaaubarahapaben caparical wihaas ing

or the Iike. The casing is forned to have a doughnut
alohgpeivh tthea vibcharign af tdre eierighitamenbessasdchnobe aither

rectangul ar tubul ar shape, a circular tubul ar shape or

a tbepleke.e1980¢ member suAhnakuthe ddEluRntnObrtderiscous
vi bration prevention nenber is adjusted so as to agree

eldisth cameaberakwficegueneriafed ke JavabirpeP@etigBf member is
i ncl udi ng the di aphragm and the novabl e nenber and,

forRRSEGUeRbE, at Re Ad-Ridhiben ReveitiQn | bf:@cﬁﬁar
along with the vibration of the dlaphragn1 a vibration

cﬁ&n@ﬂ'cgg %ﬁ&géengﬂ)%n?éﬂaﬁer e%%/é]a '%&%E'a@.nﬁh%@ or the

cancel ath ot lating t

11%e0r hQ”éasTﬁgo §e§§9&8dCBBF58b"§9d?ﬁghipt°%% ?%ewith a

operations a requenci es an ore

reB534Hh 90 8L Lhe kb a&%SQSPESXQE&'O”a”PQP ELng0P2r Qlbular
shape, a circular tubular shape or the 1like.
[o010]

A natural freguency of the vibration prevention member
is adjusted so as to agree with a natural frequency of the movable
portion including the diaphragm and the movable member and,
consequently, the vibration prevention member vibrates along
with the vibration of the diaphragm {a vibration at a high
frequency)}, so that their vibrations are cancelled by each other,
thereby alleviating the vibrations. The pressure controlling
operations are operations at lower frequencies and, therefore,

the vibration of the vibration prevention member does not



degrade the function of the pressure controlling
operations. Thus, it is possible to provide a fluid
control |l er capable of preventing resonance w thout
degradi ng the inherent functions of the fluid
controller (the function of the pressure controlling
operations for a pressure reducing effect) , thereby
i p . adj ust ' ' fro .
de%%%gf|gafr§?§8?é§§e cgggwﬂ%ﬁ%éﬁ%%&%é§ﬁ?%¥%%§g gh%{gtlons.
t hat .t he af orenmenti oned vi.brati event i effect
Thifasots A IPIR Binbr YA Sy FTebf G ierisy 3baple of
preventi ng degradation of the operatjon sensitivi.t ,
PTEYEDEATG, P FFPRETOR W Pt GREToHoPE bRs cIRRRRS GHAgHdons

per f ormance i nprovenent can be achi eved, even in cases
ofnfdee AN igr €QTEFOLRET (PRI AGRCHAIPEN OfebbEy PESERETE
pressure is reduced due to size reduction of the fluid
cogsmerdinsropgigns for a praasyrpradusing efEa¢t bn thereby
menber may include a casing, a first coil spring
enpbddog propebadjorwtmeint- h dgewdfettanamdirny, a2 doveddow-rate
coil spring placed at a top wall-side of the casing,
raage o wehdghh-fdoweratatempps ed Nogteneba t bt d adiorielvent ioned
coil springs. The vibration prevention nenber may al so
vibfaktide preesntdngaegebcendoesectot thisdriheibasitigns by
and a wei ght menber inserted in the gel and sandw ched

£rlycibe, gehedeny bebbemwall deigtedatdon bIpthel bpehdeion
t hereof. [0012 In any of the cases, it Is

seBesehRl eyt eat@ell YySetikhedhr equgBeXrotet NBoVhbEALEON
preventi on nenber (the frequency which prevents

reﬁﬁéeﬁgﬂﬁ%ﬁn% gr%}& .d'ég#nﬁgoﬂ}gﬁkﬁg I@iﬁ $id 68nebvERe gren in

wel g the weight™and the I1ke thereof) an

cablg @%@%&e%%g bESerd g4 0Bne t&ﬁi&ﬁ?&%e%xﬁe%h@hég{fﬂe%%ure

cons T "Springs,“rigrdity and viscosity
isgserledu%g tdﬁ% ltlok?szl'ze reduction of the fluid controller.

[0011]

The vibration prevention member may include a casing, a
first coll spring placed at a bottom wall-side of the casing,
a second coil sprihg placed at a top wall-side of the casing,
and a weight member interposed between both of the coil springs.
The vibration prevention member may also include a casing, a
gel enclosed within the casing, and a weight member inserted
in the gel and sandwiched by the gel at a bottom-wall side and
a top-wall side thereof.

[0012]
In any of the cases, it is possible to easily set the

frequency of the vibration prevention member (the frequency



EFFECTS OF THE | NVENTI ON [ 0013] Wth the fluid
controller according to the present invention, since
the vibration prevention nmenber includes a casing

whi ch incorporates therein a weight nmenber interposed
bet ween el astic nenbers, the vibrati.on prevention
menber itself does not directly exert an elastic force

j r f : VL [ '
it Bl RRE! PO d el L B oo L A e s of
ressur,e controlljing operatiaqns Rl EE . DE I_PTI CE
R By | £ e i
view.illustrati an odi ment. of a fluid gontroller
RS HTF 16 % RE P SeAE tRVBRIPSHS (114, SPFAfrgoRs tant of
normal state (al Qw pressurestate). Fig. . 2is . a
CRlo SPTIEFE oR AP 11 BW FPF USHFERT T tHe 2efBddi ARAtERF Like) .
the fluid controller according to the present

invention, illustrating a state where a pressure of a

fluid flowed therein is a high pressure.
EFFECTS OF THE INVENTION

[0013]

With the fluid controller according to the present
inventidn, since the vibration prevention member includes a
casing which incorporates therein a weight member interposed
between elastic members, the vibration prevention member itself
does not directly exert an elastic force on the diaphragm.
Therefore, the vibration preventing characteristic caﬁ be
enhanced without affecting the pressure controlling

operations.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

Fig. 1 is a cross-sectional view illustrating an
embodiment of a fluid controller according to the present
invention, illustrating a normal state (a low-pressure state).

Fig. 2 is a cross-sectional view illustrating the
embodiment of the fluid controller according to the present
invention, illustrating a state where a pressure of a fluid

flowed therein is a high pressure.



Fig. 3 is a perspective view of a vibration prevention
nmenber . Fig. 4 is a cross-sectional view of an
exanpl e of the vibration prevention nenber.
Fig. 5is a cross-sectional view of another exanple of
the vibration prevention nmenber. Fig. 6is
across-sectional view of still another exanple of the
vi brat.i on_prevention nepber. . Fig.,. 7.s a .
Cr 058 Gac?! bRar WFERPRTETEr WOYHRT S G e vention
vi bration prevention nmenber. DESCRI PTI ON OF THE

m RENCE NUMERALS [0015] (1)Fluid controller (3)

Val ve seat ) .
Fig. 4 1s a cross-sectional view of an example of the

vibration prevention member.

Fig. 5 is a cross-sectional view of another example of
the vibration prevention member.

Fig. 6 is a cross-sectional view of still another example
of the vibration prevention member.

Fig. 7 is a cross-sectional view of yet another example

of the vibration prevention member.

DESCRIPTION OF THE REFERENCE NUMERALS
[0015]

(1) Fluid controller

(3) Valve seat

(4} Poppet (valve element)

(8) Valve chamber

(9) Control chamber

(10) Diaphragm

(12) Movable member

{13) Pressure-setting coil spring

{17) Vibration prevention member

(21} (31) Casing
(22) {(32) First coil spring
(23) (33) Second coil spring



(4) Poppet (valve elenent) (8) Valve chanber (9)
Control chanber (10) D aphragm (12) Movabl e nenber
(13) Pressure-setting coil spring (17) Vibration
prevention nmenber (21)(31)Casing (22)(32)First coi

spring

(24) (34) Weight member
(26) (36) Casing
(27} (37) Gel

(28) (38) Weight member

PREFERRED EMBODIMENTS FOR CARRYING OUT THE INVENTION
[0016]

Hereinafter, an embodiment of the present invention will
be described, with reference to the drawings. In the following
description, the terms "uppexr", "lower", "left" and “right"
mean upper, l‘ower, left and right portions in the drawings.
[0017]

Figs. 1 to 4 illustrat;.e a first embodiment of a fluid
controller according to the present invention.

[0018]

As illustrated in Figs. 1 and 2, a fluid controller (1)
includes a valve body (2) having a fluid inlet channel
(high-pressure fluid inlet channel) (2a) and a fluid outlet
channel (low-pressure fluid outlet channel) (2b), an annular
valve seat (3) provided at a peripheral edge of an upward opening
of the fluid inlet channel (2a), a poppet {valve element) (4)
which is movably placed within the fluid inlet channel (2a),
and is adapted to be pushed against the annular valve geat (3)
(moved in the direction of close) or be separated from the

annular valve seat (3) (moved in the direction of open) for



(23)(33) Second coil spring (24)(34)Wight nenber (26)
(36) Casing (27)(37)Gel (28)(38)Wight nenber PREFERRED
EVMBODI MENTS FOR CARRYI NG OUT THE | NVENTI ON [ 0016]

opening and.closing the fluid inlet channel (2a), a
poppet-biasing coil spring (5) which is placed within the fluid
inlet channel (2a) and biases the poppet (4} upwardly, a casing
(6) in which a lower end portion is secured through a nut (7)
to the upper end portion of the valve body (2), a diaphragm (10)
which partitions a space with a substantially cylindrical shape
formed by the valve body (2) and the casing (6) into a lower
valve chamber (8) and an upper control chamber (9}, a channel
forming member (11) which forms a channel communicating the
opening of the valve seat (3) to the opening of the fluid outlet
channel (2b) within the valve chamber (8), a disk-shaped movable
member (12) which is mounted to the upper surface of the
diaphragm (10) =so as to move in the upward and downward
directions integrally with the diaphragm (10), a
pressure-setting coil spring (13) interposed between the
movable member (12) and a spring presser (14) which is movably
placed at the upper end portion of the casing (6}, a control
screw(15)whichismountaitotheupperendportionofthecasing
{6) and moves the spring presser {(14) upwardly and downwardly,
and a handle (16) for moving the control screw (15) upwardly
and downwardly. |
[0019]

The diaphragm {(10) is formed to have, for example, a
substantially disk shape having an annular convex portion (10a}

near an outer peripheral edge portion thereof, and the outer



Herei nafter, an enbodi ment of the present invention

w || be described, with reference to the drawi ngs. In
the followi ng description, the terns "upper" |,
“"lower”, "left" and "right" mean upper, |ower, |eft
and right portions in the draw ngs. [0017]

Figs. 1 to 4 illustrate a first enbodlnent of a d

DR Al e gRE  B0R taBgt 3o SRS Ly GO Eh%[ ¥ ena
| | h fl d
subFhal Bt (H5e sl VEPE al e ma%%en famiats b cpapnel

fluid outl et channel (lowpressure fluid outl et

Eogramse mEMPES) (1ah - anfif o 1vBRFRIBeat O 3)5 prefAtedatdhaye a
peri pheral edge of an upward opening of the fluid

movgldie peaiden plad, parbopPpeptivll Vear| dhemytqn rairdiieral
is novably placed within the fluid inlet channel (2a),

edgedpdst bompt dhet wovabhba sieadbeay bl Akt st herned todrawabn@uter
seat (3) (noved in the direction of close) or be

disepareat edat iensuibet amnid By ilevease st ze3) s Cimetesf the outer
the direction of open) for opening and closing the

ditmétdr wifethehronreblé2pdpriianpoppehebibsphgagwi (10) and to
spring (5) which is placed within the fluid inlet

ha&lRaBNebt { 3R )s AT éﬁa?et aeopgpped dipHipwad diy) .aa center

casing (6) in which a Tower end portion is secur ed

dﬂ%rlwsfacw&obzﬁléqnérﬁi@eﬂnm £84-RUdIN L8t diea portion
val ve body (2) |aphragn1810) whi ch partitions a

Al sihs @%‘éﬂf% e A R
v:.\f%la\‘{:%cr%%%%r n&ﬁbnﬁ}ﬁ%@%{ 1;@% . J(.:% r%erccdre(i{' %@0 Eﬁe(ﬁgrtlgn of

ormng ne ornms a chann

crfo A e B et (G580 Pt e

val ve c \ i.sk- shaped novabl e menber (12)
QHH%R?lgﬁﬁg jéngbdiﬁ? face of the diaphragm
So as to nove in the upward and downward

Lo % ctions integrally with the dlaphragn1(10) , a
pressure-setting coil _spring (13) interposed between
t he ABvEbEE- dedBer? ( thp %Wau%t%? |C?fgt’ﬁf‘3§%1’e'?lqris4)3ther than
which is novably placed at the upper end portion of

theneorablagerdrs, (b2 bamdr dhe ydba@tips) PyAY eRtien mempead(17)
to the upper end portion of the casing (6) and noves

it Hédnes maimeg apr ebser of 18) waphakdbynapdedswnearediycingdvalve,
handl e (16) for noving the control screw (15) upwardly

arahd gpownedpdeyof [0 Yressure rebthectdiaphrsagisEl@glilsknown.
fornmed to have, for exanple, a substantially disk

sphaipe feMiyng FEiRy .annullan aomexs porét e (dkege neglee  Bhuid
outer peripheral edge portion thereof, and the outer

pressure in the fluid inlet channel (2a) is normal (a low
pressure), wherein the downward biasing force of the
pressure-setting coil spring (13} is balanced with the upward
biasgsing force of the poppet-biasing coil spring (5) and the
fluid pressure, at a state where the poppet (4) and the diaphragm

{(10) have been pushed downwardly. Further, Fig. 2 illustrates

10



peri pheral edge portion is sandw ched between the

| ower end surface of the casing (6) and the upper
surface of the channel form ng menber (11) . The

di aphragm (10) is formed to have a novabl e portion at
a portion other than the outer peripheral edge
portion. The novable nenber (12) is forned to have an

r dianeter that.is substantially.the s sjze a
= Bhaft HEEE Bl RReREREsrls hle Kyhnf o hAteft (2a)
. the _di aphragm (10) .and to have a bottom surface shape
18 Pohg SR e SR oY IR CEHERR 0P Por g1 Corge OF the
novabl e nenher (12) is recessed to forma portjon
PERAIT e SE5IEY RS LpPEELNT LLE) thHGeRIGRg VSR thepward
a vibration prevention nenber (17) is secured to the
bigsrimioicstcet vé ibeamioPnedntsasiry «ork ot )t &nd the
t he annul ar convex portion (10a) of the di aphragm (10)
fluidoppeysure, at a biakegsherle she Poppde (30 rand bhe difaphragm
the portions other than the novabl e nenber (12) and
(1tthe hevbr bt enpyslev@nipvardignbero ChAt ithet heppate(4ss closes
that of a well-known pressure reducing valve, and a
ther iopeining off the paassULeatedEt it Blodt Khevdlow of the
known. Specifically, Fig. 1 illustrates a state where
hilghe piedisthrer €3sule theridiedd Uishd Nl et1whanialh @dediced
normal (a | ow pressure) , wherein the downward biasing
pre@stfeOfi st BRAPLSS LWL IR MY SRIAAG (%2?9) s
bal anced with the upward biasing force of the
[oRQRAet - bi asing coil spring (5) and the fluid pressure,
at a state where the poppet (4) and the di aphragm (10)
have d Y FUL r,.FLa. .
i || u%??tgl%%g li%g%s gﬁ%@%{%‘% H‘l)eﬂﬁul%lgg %Irl%%sfutfeé: 5 RF ifgiucing
.l et el. (2 is_a ure, .wher

f I ui . i.gh ' .
L GOREr d ToRabl il P ATES THE breckirReadighe fluia
. il [ 3) .i.s bal ith th d bi asi )
sx2 (RBEANP (3] e aLaneed; i hobhe WS S T

flLuid pressure, at a state_where the poppet (4)  and
COfeSK Hifhrldgm (B RERR BT RE AR I RArdrs T1hddmrassure,

t he poppet (4) closes the opening of the valve seat
wh(LgF PESBEBER BhRabieofrBErehe Therefore, the prevention of

resonance has been a challenge. In the fluid controller (1)
according to the pregent invenﬁion, the movable member (12) and
the vibration prevention member (17) are added, in order to
prevent such resonance.
[0022] | |

The vibration prevention member (17) is constituted by
a doughnut-shaped casing (31) with a rectangular cross section,
a first coil spring (32) secured at a lower end thereof to a
bottom wall (31a) of the casing (31), a second coil spring (33)

secured at an upper end thereof to a top wall {(31b) of the casing

11



hi gh-pressure fluid thereinto, and a fluid with a
reduced pressure is fed to the fluid outlet channe
(2b). [0021] In the fluid controller (1) having
the effect of reducing the pressure, if a
hi gh-pressure fluid is flowed into the fluid inlet
channel (2a) at a large flowrate, the
Kes - [ i 1. spri (13 S WL
(3RY éﬁ‘&%f ﬁg%&h%@giér ﬁ{éﬂ?%; uﬁl?gclﬁte%%%&% () %tc'él_%posed

change o e pr €ss revents sta
ontrol . Therefor.e, the pre ion, of _resonance. has .
pef SRERobor Ve k21T sbPEaBErY SR (i Map o SR fudBihced in
according to the present in entiogf t he nopvabl e nfnbet
5 PN LR PEDS PR 18R prR0Rrt on TRERRS(CEFF GPbl Springs

aﬁded in order. to prevent such resonance. [0022]

(3PheanA YRal | B FPETERt FDRAENReRMERFY S S Y FiR ke pyhan
a doughnut - shaped casing (31) with a rectangul ar

ther gusexediampten of ridie caislingrizdg (8P Sheurwibers £ the
| ower end thereof to a bottomwall (31a) of the casing

regReyrtizyeseebhdouingss pBRhp 333 Hevardderteignagpperth only
end thereof to a top wall (31b) of the casing (31),

onand A&lukedtagh anoul atlesdapededei ght mrespect(84) coil springs
i nt er posed between both the coil springs (32) and

(3€33pndag3Bh| uahr deedorhedner AzgedhmRtdrs Bulktadhtially
arK14. The respective coil springs (32) and (33) are

eqhalmed 4 QihAhdl FErerendld Phithtesimhkeinhdanitdieter and
outer dianmeter of the casing (31), and the nunbers of

thehuf €5 RGN £ ¥ BRI ¢dWSn§ 321 ANG Bl ukaedt NBES A such
are both only one. Although not illustrated, the

59SPOLLIYE @) aSRY {9195 c632beaith 433 oot ke JAtERE &t 1a1

cohave dié%e#erg gubsrgﬁtfallyeequéf tonh d?stance a
o nce between the inner dianeter and the outer

dlgkggg%gf of the casing (31), and pluralities of such

[08951 springs (32) and (33) can be placed in the
citfcunferential direction. [0023]

If the fluid pressure is changed to exert an external force
to the diaphragm (10) in such a way as to induce a vibration
thereof, the diaphragm (10) and the movable member (12)
integrated therewith are vibrated. A casing (21} of the
v_ibration prevention member (17) is vibrated integrally with
the movable member (12), and the weight member (34) therein is
vibrated withiﬁ the casing (31) with respect to the casing (31).
In this cage, a natural frequency of the vibration prevention
member (17) is made equal to a natural freguency of the entire
movable portion including the diaphragm (10), which can reduce
the amplitude of the vibration of the entire movable portion

including the diaphragm (10), thereby enabling stable control.

12



If the fluid pressure is changed to exert an externa
force to the diaphragm (10) in such a way as to induce
a vibration thereof, the diaphragm (10) and the
novabl e menber (12) integrated therewith are vibrated.
A casing (21) of the vibration prevention nmenber (17)
is vibrated integrally with the novabl e nenber (12),
ghdit he wei ght nmenber (34) therein is vibrated w thin
[0 E jthe ! !
the casing (31) with respect to the casing (31). In
this S nat ural__freaguen f..t [ t.] .
pr evg%?i‘g%bﬁae%%? B fy)enl(;"c;'}L ona%“%& ura:?gt? X gz;é%g{aﬁ%aldlfferent
frequency._of the entire vabl e rtion_includin
S S HEBG T (D) RO ST b s SERUCEHBRY (R Beg fbat
vi bration of the entire vabl e portion .includin he
wedgaEHPEREY 162/ %ﬂE?EB?Sé'aa%‘FW%g%t%tﬁ'ls&lé:oﬂ??‘]@?.rg I32) and
0024] . The vibration prevention nmenber (17) can
(3RAvES A RFRFRAFAERT Uidt (HEs CREGMG Halaf BPeneiy Giegple, the
structure, provided that a wei ght nenber (34)
vippesipospaeyenieen weaberc (Bdnbeas Pe2roasditllpd dy a
incorporated in the casing (31) and, for exanple, the
dovgbnati-shapedveasing (Enberidll 2) reahabgutansiiass egdbyion,
a doughnut - shaped casing (36) with a rectangul ar cross
a gedti(an) angébsed7wiehdhoseed waiding t{3e)casndg a( 3&tal
and a nmetal annul ar-shaped wei ght nenber (38) which is
anhndartefapietinhei dine mgalbe3{B sandhsendw chedrbygdtibtigbh the
(37) at a bottomwall side and a top-wall side, as
gelll (89} r @ah@dsd v dhed by Rhldigeicase) st lv¥ddomtReEl]l side
natural frequency of the vibration prevention nenber
an@ld) tbs-wREe eopal 40 sHRNatdnad iff §94ensy ofnthieis case,
entire novabl e portion including the diraphragm (10),
whi n d I of ¢t b i ‘
sifRhghica tﬁEl H&Euflh af%‘ﬁ%#%}’ b £ LG H p)ﬁatrﬂ:ﬂ:;h %rox%‘),é%tlon

entire“novabl e portion | ng the dia agm
me e by o SRS, Eo RN Frnerd ol aney of Wnemcire
moVRbhe Bt Gon I THP R PR BF BYBATYin HebardcpycRn greduce
orb g SERREL LS Yo EH Al At Pheion
R R R L

circunferential direction. In this case, in the case
[0§R5{he type enpl oying coil springs, first and second

coil springs are placed in each of the arc-shaped

por t Feksher, the number of the vibration prevention member

(17) is not limited to one, and although not illustrated, the
vibration prevention members (17) of the respective types
illustrated in Figs. 4 and 5 can be constituted by a plurality
of (about 2 to 8) arc-shaped portions which form a doughnut shape
as a whole and are separated from one another in the
circumferential direction. In this case, in the case of the

type employing coil springs, first and second coil springs are

13



[ 0026] The vi bration prevention nmenbers (17) can
be placed at predetermned intervals in the
circunferential direction (for exanple, at 90-degrees
interval, the total nunber of 4) and, in this case, as
illustrated in Fig. 6, a single vibration nenber (17)
is constituted by a circular tubular casing (21)

pls%%ﬁiﬁgn?%i)%p%% an 59‘8@%31%%%@ g:%gti%nfsi rst coil

secured af a to the bottom wal

[O%é%ﬁ) of the casing (21), a second coil spring (23)
Sécured at its upper end to the top wall (21b) of the

casi (21), and a netal, short cylindyj - shaped
e olfel Eiben Elon o P RY S OB RER N Bof e g Rced at
springs (22) and (23)..In_addition, as iLIigérated,in £
prEdgtermiged; HRFETVRDF 4t GRS FeYERPEBReREABE YISty (For
be constituted by a circul ar_tubul ar casing (26),_ a
exgeEP 27 Rrte AL 888HRFt BNReTHBlcakPRAgtPoBT  NENeh MHetdll and,
~short cylindrical weight menber (28) which is inserted
inhbe waske sgel 1129y rahgdsanbid ¢ fed aingie yebraprpnspember
a bottomwall side and a top-wall side thereof.
{U7NDUSTRLAEt APRLEGABY L& TYiFO028Y tubulaywedsing | (Ald closed
controller according to the present invention, it is
atpappell andd erdmpee-ta ondyr & ifdrspr evéht spging (22) secured
characteristic without affecting pressure controlling
atopen atve@Nend Wt thhe BiiTddautes It q2an )i opr oneneasing (21), a
performance of the fluid controller which is a
SRR HE 1 RAUGIN Y2 7l Yo @Fed R EtkQipper end to the top wall
(21b) of the casing (21), and a metal short cylindrical-shaped
weight member (24) interposed between both the coil springs (22)
and (23). In addition, as illustrated in Fig. 7, a single
vibration prevention member (17) may be constituted by a
circular tubular casing (26), a gel (27) enclosed within the
casing (26), and a metal short cylindrical weight member (28)
which is inserted within the gel (27) and sandwiched by the gel

(27) at a bottom-wall side and a top-wall side thereof.

INDUSTRIAIL APPLICABILITY
[0027]

With a fluid controller according to the present
invention, it is possible to enhance a vibration preventing
characteristic without affecting pressure controlling

operations, which contributes to an improvement of performance

14



CLAI M5 1. Afluid controller conprising a
di aphragm whi ch partitions an inside of the fluid
controller into a val ve chanber and a control chanber
a val ve seat and a valve el enent which are provided in
t he val ve chanber, and a pressure-setting spring
provided in the control chanber, the fluid controller
ofbw?hggfﬁ?lacftc%%t‘r%lﬁ;)e‘&e wﬁﬂ%th"%'s"ﬁ n%é&&&ﬁk Wad,d %f’gg%%.tlve or
to the val ve seat for controlli a pressure oF
thfILeﬂi.g t hrough a change of bal ance between a fluid
Sr s&bre acting on the diaphragmand an el astic force
of the pressure-setting spring, wherein a
vi bration prevention nenber is placed in a novabl e
menber which noves integrally with the di aphragm and
a center portion of the novable nenber is fornmed to be
a portion for receiving the pressure-setting spring,
and the vibration prevention nenber is secured to an
out er peripheral edge portion of the novabl e nenber,
and the vibration prevention nenber includes a casing
whi ch incorporates therein a wei ght nmenber interposed
bet ween el astic nenbers. 2. The fluid
controller according to claim1, wherein t he
vi bration prevention nenber includes a casing, a first
coil spring placed at a bottomwal |l -side of the
casing, a second coil spring placed at a top wall-side
of the casing, and a wei ght nenber interposed between
both of the coil springs.
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3. The fluid controller according to claim1, wherein
the vibration prevention nenber includes a casing, a
gel enclosed within the casing, and a wei ght nenber
inserted in the gel and sangwisched by the gel at a
bottomwal |l side and a top-wall side thereof. 4. The
fluid controller according to claim1l1, wherein the
novabl e menber has a di sk shape. 5. The fluid
control | & facddr dongrédeanycopeining| Aidikphrhgm3ywhich
wherein the vibration prevention nenber has a doughnut
Bhdpdions al. irddigle lodfi theofituid lemtaodded hged @ cladiven
5, wherein the vibration prevention nenber is divided
¢hamdpey nidipatentyradf clpamlies i A @ loier semtf endrit valve element
di rection. 7. The fluid controller according to
wWighmaee pupeieed inding prlvalchapbear esdef pr&eswidsstitdng
prevention nmenber are placed in a

spring provided in the control chamber, the fluid controller

being adapted to move the valve element with respect to the valve
seat for controlling a pressﬁre of a fluid through a change of
balance between a fluid pressure acting oﬁ the diaphragm and
an elastic force of the pressure-setting spring,

wherein a vibration prevention member is placéd in a

movable member which moves integrally with the diaphragm, and

a center portion of the movable member is formed to be a
portion for receiving the pressure-setting spring, and
the vibration prevention member is secured to an outer

peripheral edge portion of the movable member, and
the vibration prevention member includes a casing which
incorporates therein a weight member interposed between elastic .

members.

2. 'i‘hel fluid controller according to claim 1, wherein

the vibration prevention member includes a casing, a
first coil spring placed at a bottom wall-side of the casing,
a second coil spring pléced at a toﬁ wall-—éide of the casing,

and a weight member interposed between both of the coil springs.
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di sk- shaped novabl e nmenber at predetermi ned intervals
in a circunferential direction.

3. The fluid controller according to claim 1, wherein

the vibration prevention member includes a casing, a gel

enclosed within the casing, and a weight member inserted in the
gel and sandwiched by the gel at a bottom-wall side and a top-wall

gide thereof.

4. The f£fluid controller according to claim 1, wherein

the movable member has a disk shape.

5. The f£fluwid controller according to any cne of c¢laims
1 to 3, wherein

the vibration prevention member has a doughnut shape.

6. The fluid controller according to c¢laim 5, wherein
the vibration prevention member is divided into a

plurality ¢f parts in a circumferential direction.

7. The fluid controller according to claim 6,
wherein said plurality parts ¢of the vibration prevention

member are placed in a

disk-shaped movable member at predetermined intervals in a

circumferentiasl direction.
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