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DESCRI PTI ON  FLU D CONTROLLER TECHNI CAL FI ELD [ 0001]
The present invention relates to a fluid controller
which is called a pressure reducing valve or the |ike
and, nore particularly, relates to a fluid controller
wi th an enhanced vibration preventing characteristic.
BACKGROUND ART [0002] As a vibration suppressing
mechanismfor a fluid controller, Patent Docunent 1
di scl oses a fluid contrggéepTpiragiiudi ng a di aphragm
whi ch partitions the inside of the fluid controller
into a valve chanber papgra Hgl gghanber, a val ve
seat and a val ve el enment which are provided in the

val ve-chanber side with respect to the diaphragm and
a pressure-setting spring provided in the

- r side with respect to the diaphragm
Tééﬁ&%ﬁ%;gggggsation preventing spring for changing an
overal |l spring constant and an overall weight is

[99R% posed between the di aphragm and t he
pressure-setting spring. Patent Docunent 1: Japanese

ExamTReIPPEEERt PRt Een 8 1aies ba-2 85864 (qarpradler which

SUMVARY OF THE | NVENTI ON .
is called a pressure reducing valve or the like and, more

particularly, relates to a fluid controller with an enhanced

vibration preventing characteristic.

BACKGROUND ART
[0002]

As a vibration suppressing mechanism for a fluid
controller, Patent Document 1 discloses a fluid controller
ihcluding a diaphragm which partitions the inside of the fluid
controller into a valve chamber and a control chamber, a valve
geat 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 weight isg interposed
between the diaphragm and the pressure-setting spring.

Patent Document 1: Japanese Examined Patent Publication

No. 04-13586 (Fig. 1)



PROBLEMS TO BE SOLVED BY THE | NVENTI ON [0003] Wth
the fluid controller in Patent Docunent 1, provision
of a vibration preventing spring offers effects
simlar to those of changing a specification of a
pressure-setting spring, which has induced a problem
of influences exerted on opening and closing of a
diaphragn1 nanely pressure controlling operations.
%Fﬁﬁﬁ nyOf the present invention to
Sprowde a ??%I dﬁ??oller wi th an enhanced vi bration

pﬂ(ﬁlﬁ%lﬁﬂeélrflg Bﬁhgéﬁ\%ﬁréﬁ?lﬁ%\é\&&{)gﬂ&{sﬁert| ng infl uences

pressure control operaitrons. [0005] A
§¢¢$ﬂ control l er according to the present invention
des a di aphragm whi ch partitions an inside of the

f|UId L@a%#%{ into a_val ve chanber_and a % ontrol . .
chant& d SORETRAG X VRIRAT B ehRAP R chr BrEVision
grOV|ded in the valve chanper, and a Pressure settln%
BrY HRE 3 TR BEGVERTERE TR PIEREFRT Lectfeipijay to those
control |l er being adapted to nove the val ve el enent
ofrhRangdfiger Speg ifieardioneof enPrespuEBnfEbEEPEFRE1NG, which
pressure of a fluid through a change of bal ance
haetinduced f4 uproplen sof einbtuengesnexartdilaphr agenang and
an elastic force of the pressure-setting spring,
cinet g ofa dibphtagn, preneint poe ssareeront ol tnedpemasions.
novabl e menber which noves integrally with the
[0004]

It is an object of the present invention to provide a £luid
controller with an enhanced wvibration preventing
characteristic without exerting influences on the pressure
controlling operations.

[0005]

A fluid controller 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



2 di aphragm and the vibration prevention nenber

i ncludes a casing which incorporates therein a weight
menber interposed between elastic nenbers. [0006] The
di aphragmis forned to have a substantially di sk shape
havi ng an annul ar convex portion near an outer

peri pheral edge portion thereof, and the outer
peripheral edge portion is secured to the casing of

aidenthyhd &R@tﬁﬂe|€ibr&9ibﬁ b?@v@ﬁ&&bﬁnme&bagr1hﬁéﬁdes a
the out er perlphera edge portion is fornmed to be

TRRE exa#’%s TS IR irposes

dlaneter mn bst ially the sane size as that of
b?%%e% t%}a% # %?gthe novabl e portion of the
[gésgﬂragnt such that a center portion thereof is
d to be a portion for receiving the
vi bration preventi.on

pressure setting sprin n &6
menbetn¢ §18P0LRER 1% fP%eego ech BREs GG 1ot 7 Shape
annul ar convex portion of the diaphragm [0008] The
hyy BRE 13 AN ENEPBHE KPR Lpryiase REr FEeY PoEirheral edge
doughnut shape, and only a single vibration prevention
reehber theyedt, used. tha quberi pARripherdilbegdgeoportion is
prevention nmenber may be divided in a circunferentia
sefureditonthatesing af dlhig §lufid controller, while the portion
other than the outer peripheral edge portion is formed to be
a movable portion.
[0007]

The movable member is formed to have, for example, a disk
shape and an outer diameter 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.
[0008]

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



parts which form a doughnut shape as a whol e.

Moreover, a plurality of vibration prevention nenbers
may be enpl oyed, and 3 may be placed at predeterm ned
intervals in the circunferential direction. In the
case where the plurality of vibration prevention
menbers are placed at predetermned intervals in the
circunferential direction, the nunber of the vibration

ma_?} B}égflalc%r& genbes &e@é‘ﬁmﬂ?ec?’ln"oezgraqrs thaid EErcﬁﬂ@@Qént ial

tic nmenbers can be any nenber capabl e of
I
d:ﬁ’f%b ('Jn{]agd Igla(rlll’ A elé%htvﬂl%r\é (t:)dg?r%l%nge tffl%@'n\gfﬁratlon
h th I
uwge taic’on Iél%fﬂ?)%l saa‘?'% e:prigf%g %t/e ?ﬂgh%lfsemr?eri ':Lﬁ grs 1on the

cjunﬁﬁgkreCtégﬁ % léﬂﬂﬂ%ﬁ?'%ﬂ%ﬁgr 8% ghé??l Fagﬁape

or the Ilike. The caS|n |s forned to haye. a doughnut

. PESVRREIRT MeMbeER (SR UPEr2 or 4 ci f cOF aFPEr 0&¥Ssection, a

rectangular tubul ar shape, a circular tubul ar shape
[#0%)he 1ike. [00101 A natural frequency of the
vi bration prevention nenber is adjusted so as
agr e&hai ehagt agmerders candIr fnyfmetRefreaRBRd e %VFPEPrtlng
i ncl udi ng the di aphragm and the novabl e nenber and,
abons edidnthe, vileavion atfi theprevght ingmbayrpad gaprke € ther
along wth the vibration of the diaphragm (a
a \ddmpdldteneatisa iki ghmber such as the coil spring or a viscous
elastic member which is called a gel. The weight member is
formed to have a rectangular cylindrical shape, a circular
cylindrical shape, an annular shape, a spherical shape or the
like. The casing is formed to have a doughnut shape with a
rectangular or circular cross section, a rectangular tubular
shape, a circular tubular shape or the like.
[co10]

A natural frequency 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




frequency), so that their vibrations are cancelled by
each other, thereby alleviating the vibrations. The
pressure controlling operations are operations at

| ower frequencies and, therefore, the vibration of
the vibration prevention nmenber does not 4 degrade the
function of the pressure controlling operations.

Thus, it is possible to provide a fluid controller

deféﬁ:%@ &y Srlllg{cet\i%ﬁllt io?gtflEZQ??EIEErW Egﬁﬁioﬂﬁgﬁ?gd@ﬁ@r&ﬁfons .

erent ions of t controller (
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degradation of the operation sensitivity caused by

cantxal by Preratdpas ik A RHeRSUTRABARFORIAREECT) / thereby
performance inprovement can be achieved, even_in

enEssngbeopeanad] eatuent Ha aiekde Agmorhi €M federyElow-rate
the pressure is reduced due to size reduction of the,

rdrigs docarmigth+ Brow-§004 thnfies vNbEat tlomt phe/afiorementioned
menber may include a casing, a first coil spring

vibheteibrtpeebent big vef fest ddoes hbe shsonp, vikrabiond by
coil spring placed at a top wall-side of the casing,

£ 206k Boei e r 8B DSF e vt €L PP S@dgbatinetonbofhthé theration

coil springs. The vibration prevention nenber may
s SO0 Pt H0€aBs€A@ShbRUfrfetion. Therefore, both size
reduction and performance improvement can be achieved, even in
cases where an area of the diaphragm which receives the pressure
is reduced due to size reduction of the fluid controller.
[o011]

The vibration prevention member may include a casing, a
first coil spring placed at a bottom wall-side of the casing,
a second coil spriﬁg 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



gel enclosed wthin the casing, and a wei-ght nenber
inserted in the gel and sandw ched by the gel at a
bottomwall 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 nenber (the
frequency 5 which prevents resonance), by changing
the characteristics of the weight nenber (the wei ght

wﬂ?ght fe%éﬁ etgggé? ﬁcéﬁnd @haﬁ ﬁéiéﬂé c i€ cs of

ast e sprln ons c0| springs,

gi di. and .SC y ge
che e ahEE P RE ST MR mlp%mm&?*ﬁ dge ffteot) and the
ontroller accor t he present entlon since
RRBSGEBT AP ooy bk PORSRERIEFTETE AIRE Bbrany; fghsant of
whi ch incorporates therein a melqa% nmenber _inte que%
cBaiwEBRIBREEst T ESHehEerAnd (HSGRLH Pdn2pFeventpotie 1ike) .
menber itself does not directly exert an elastlc
force on the diaphragm Therefore, the vibration
preventing characteristic can be enhanced w t hout
ERFECEEI pF THE pNESYNIEONcontrol ling operations. BRIEF
DESCRI PTI ON OF THE DRAWNGS [0014] Fig. 1 is a
[opd83-sectional view illustrating an

With the fluid controller according to the present
invention, 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 can-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
inventicn, illustrating a normal state (a low-pressure state).
Fig. 2 is a cross—sectionai 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.



enbodi mnent of a fluid controller according to the
present invention, illustrating a nornmal state (a

| ow- pressure state) Fig. 2 is a cross-sectional view
illustrating the enbodinment of the fluid controller
according to the present invention, illustrating a
state where a pressure of a fluid flowed thereinis a
high pressure. 6 Fig. 3 is a perspective view of a

Vi bratign preyent. L. ' : :

cr ossgﬂsL ct ?oﬁ%l é?\/llgé(;l\t/]vs% an éex‘é%‘?eoﬁfé ts‘ﬁ%ra\lﬁjb?%tl?%eﬁrentlon

mg&gvention menber. Fig. 5 is a cross-sectional view of
Rother exanpl e of the vibration prevention menber.

Fi g. ?.is a cross-sectional .view of, still another
exanpfe9-of tfie?vFbPEET SR°pLEDEHt VI nEthan SAJPLE of the
a_cross-sectional view of yet another exanple of the
VPR RAEPENPEEEGEALPENMEEYSE. DESCRI PTI ON OF THE

REFERENCE NUMERALS [0015] (1) Fluid controller (3)
Val veFagat 5 (4§ Poppris(sedvicribneiey of namhee example of
chanmber (9) Control chanber
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



(10) D aphragm (12) Movabl e nenber (13)
Pressure-setting coil spring (17) Vibration
prevention nenber (21)(31) Casing (22)(32) First coil
spring (23)(33) Second coil spring 7 (24)(34) Wi ght
menber (26)(36) Casing (27)(37) CGel (28)(38) Weight
menber PREFERRED EMBCODI MENTS FOR CARRYI NG QUT THE

I NVENTI ON  [0016] Hereinafter, an enbodi ment of the

prese tio scribed, with reference

to thg54 WIEﬂgS q’féﬂiijpjﬁt r#jeqﬁ'}:govvl ng descrl pt| on, the

terns “left” and "right" mean

upper (2%3]2@%%) I ef‘%7 sd’r}'&ﬁ right portions in the draw ngs.
illustrate a first enbodi nent of a

[0017 Fi 1to
fluid 2 Lg%?bl I erG%]ccordl ng to the present invention.

[0018] As illustrated in Figs. 1 and 2, a fluid
contr bP8EF3RN)  iWRIGRfeheRRF ve body (2) having a

fluid inlet channel

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, lower, left and right portions in the drawings.
[0017]

Figs. 1 to 4 illustrate a first embodiment of a fluid
controller according to the present invention.

[o018]

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 f£luid 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 seat (3)
(moved in the direction of close) or be separated from the

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



(high-pressure fluid inlet channel) (2a) and a fluid
outl et channel (low pressure fluid outlet channel)
(2b), an annular valve seat (3) provided at a

peri pheral edge of an upward opening of the fluid
inl et channel (2a), a poppet (valve elenent) (4)

which is novably placed within the fluid inlet channe
(2a), and is adapted to be pushed agai nst the annul ar

OB%LIXSBZ {ie§§¥> ngo\éﬁg Ryt e Jﬁiflr RC RN C()Z%?e) 01

annul ar v ve seat noved
e direction, open) @S :
PoRRSF T B 85t APCTo L haRAArS 52 wﬁ&"?@pé?a%@%gﬁn‘?ﬁéfc“,?ve fluid
r|n (5 | aced wi.ithin th

L8R8 %%.3 i BRaSETTn hsoBapbEs) (il arg{l?} a casing
casi ng in which a | ower, end portion |shsec {3{ £ (7)
(ﬁhrbﬂg‘PPhC R Yomer g H’é’rﬁﬁ-ﬁﬁ’r 1§nﬁeﬁb‘FFfioH bPUPHed TU

val ve body (2), a diaph :u?ﬁRMM|ch artitions

topdue UBPEr and RN aﬁ*?h%wa pedy é hpé d%%P’ﬁEagm (10)
by the valve body (2) and the casing (6) into a | ower
whatkeattanthbens 8) space i tipp sukssmitolahasie i nAYY ca& shape
channel form ng nmenber (11) which fornms a channel
fopmeunbgathagvaliee bpéyi (@) oandhtheatasingaf6] 3jnte a lower
the opening of the fluid outlet channel (2b) wthin

vhheevahyabebaibpraid®)an apgiesk cchaped wheabkee (Bbpbarchannel
(12) which is nounted to the upper surface of the

fe-ARRGAGRNHLED) (39 )awhiehnFeanid) d hehatpvel ccanmbinicating the
downward directions integrally with the diaphragm
%é?x)l ngfor RMES SHNG=SEidd NG ) Cobl L1890 dpes ilBdf it Epasadutlet
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 diaphragmr {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} which is mounted to the upper end po;‘tion of the casing
(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



novabl e menber (12) and a spring presser (14) which is
nmovably placed at the upper end portion of the casing
(6), a control screw (15) which is nounted to the
upper end portion of the casing (6) and noves the
spring presser (14) upwardly and downwardly, and a
handl e (16) for noving the control screw (15) upwardly
and downwardly. [0019] The di aphragm (10) is formed to

pQ@(éheﬁr h gé gp Srtdo SEQS%% EB'waclh)édd'b%iﬁvé%p%H&a‘i'oﬁk&r end

nnu C X pOf IOﬂ near an outer

g’é%?g%gﬁ[} g%sg%ﬁ :(gﬂ éﬂ&r&% u %%qf tSI{.]l g.lé'éegf the channel

sandw

| ower end rf of the ca 6 n r
femasemswb?%e EREnnetie Slhﬁgﬁén)&e?’ (ﬁﬁ)&ﬁ“ﬁ@f to have a
di aphragm is fornmed, to have a . novabl e portion a
mavagﬂ-te. BRY f‘ﬁérthaarP‘?’ﬁ"el%%t%‘F PerThR ﬂr C@vgtg%f eripheral

portion. The novabl e nenber (12? is formed to have an
edgeqortdiemet dhenpiabke ngpbeant 12) Ay fHened e hgvgagouter
that of the outer dianmeter of the novable portion of
di heetieapthaty s (sMs tant kol 1hahe sawosismauthatoshipouter
al ong the di aphragm (10) . A center portion of the
diremabke oénbbe 1de3ble pereserdef otlierddapporghofl0) and to
whi ch receives the pressure-setting spring (13), and a
huivbr athaut gm evefhicenshepbesl $1d )the daphrednt ¢10he A center
portion of the novable nenber (12) corresponding to
pbbe ianiet aheCodvEeN] e Ribedn (120a)s ekcebeedi aplfoagna portion

10

w;.lc)h receives the pressure-setting spring (13), and a
vibration prevention member (17) is secured to the portion of
the movablé member (12) corresponding to the annular convex
portion (10a) of the diaphragm (10).
[0020]

In Figs. 1 and 2, the structure of the portions other than
the movable member (12) and the vibration prevention member (17)
is the same as that of a well-known pressure reducing valve,
and a principle of the pressure reduction is also well known.
Specifically, Fig. 1 illustrates a state where the fluid
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
biasing 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



[0020) In Figs. 1 and 2, the structure of the portions
ot her than the novable nenber (12) and the vibration
prevention nenber (17) is the sane as that of a

wel | - known pressure reducing valve, and a principle
of the pressure reduction is also well known.
Specifically, Fig. 1 illustrates a state where the
fluid pressure in the fluid inlet channel (2a) is

| I wh i h D
A Braee attise hprGuy bFbsel Ry hoe SpFRAGHTIS; opEehed 2
i}%g lﬁgggggl é\m’éﬁg’ %‘gg‘gi F“%ém%glr@ btl(l’%SI f‘%}”ﬁ I%falﬁlgl% force of the

pressure, at a state where the_poppet (4) and the
eSSy e ttimg Rradé ﬁgéhnguéhég Jo%m/k%’gﬁ%ﬁ Wﬁ&?& hbf upward
Fig. 2 illustrates 10 a state where the fluid pressure
hipsing fioyice iofl dhecpanRat (FAsing ¢kl gFPHissiplk, and the
wherein the downward biasing force of the .
findsspresserei ag & Gitlhatepvheye the) peBrehl @niceddwiend i aghragm
upward biasing force of the poppet-biasing coi

Q)i hgvebbeandptsieed flipwatr@ilessaw eshatt thespappenrhéte closes
t he poppet (4) and the di aphragm (10) have been

thes hedbripwpicd chesardlhed ddwer poppeto (M)ock osles £idwe of the
openi ng of the valve seat (3) to block the flow of the
Hilgghfeasiitiee fluiid diereint®, and @ fluwid wWth & reduced
reduced pressure is fed to the fluid outlet channe

dresudD0%l s dd dhard Wb Gpndi®l éerchdandavizg)  he

ef fect of reducing
[0021]

In the fluid controller (1) having the effect of reducing
the pressure, if a high-pressure fluid is flowed into the fluid
inlet channel (2a) at a large flow rate, the pressure-setting
coil spring {13) resonates with the change of the fluid pressure,
which prevents stable control. Therefore, the prevention of
resonance has been a challenge. In the fluid controller (1)
according to the present invenfion, the movable member (12) and
the vibration prevention member (17) are added, in order to
prevent such resonance.

(0022) o

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 (3la) of the casing (31), a second coil spring (33)

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

11



the pressure, if a high-pressure fluid is flowed into
the fluid inlet channel (2a) at a |large flow rate,
the pressure-setting coil spring (13) resonates with
the change of the fluid pressure, which prevents
stable control. Therefore, the prevention of
resonance has been a challenge. In the fluid
controller (1) according to the present invention,

(%@ﬁ_b @Pfc?%?teggqb %%&%ﬁ %?85% VR AR P SY Erﬁfﬂtggkposed

are a O prevent suc

r sonance 22 he V|brat| on :

ESRSIP?FBH%GE BJ;? 11 2 BoagfRut ggplape% eébtés)l n&g‘(ag??us‘g%%%ed 1
a rectangul ar cross_secti_on, st_coi

R TEPRG R ExGer HaRBgr t 0 T TOTRORT bF Fo{d T ings

of t he caS|ng (31) , a second coil s i ng.
(380 AR (38 ) bt & FpEmeshte hRdi 8L aPEty oi}glvénfrf)( §1gy 16f than
the casing 11 (31), and a netal annul ar-shaped wei ght
thenbuker3djanater pot dehe sasid Goth @A EHEl n&ﬁbﬁﬁﬁsof the
(32) and (33), as illustrated in an enlarged manner
neﬁplélcgs.vescanl;l shrifigs {8gpeanilvid Toiusesprengin arppoth only
and (33) are forned to have dianeters slightly smaller
ohlean AlhRooghenoti didtietratethe thasinegpedtiiveangilheprings
nunbers of the respective coil springs (32) and (33)

(32ed alfher €3 )alarbeieh fatned ate.haré hbimheats substantially
illustrated, the respective coil springs (32) and

@) €aNa hei dined dio haehdl aedviden IMestiankralii gmeter and
equal to a distance difference between the inner

tHe2BBL 8% &¥heter of the casing (31), and pluralities of such
coil springs (32) and (33) can be placed in the circumferential
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 case, a natural frequency of the vibration prevention
member (17) is made equal to a natural frequency 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



the outer dianeter of the casing (31), and pluralities
of such coil springs (32) and (33) can be placed in
the circunferential direction. [0023] if the fluid
pressure is changed to exert an external force to the
di aphragm (10) in such a way as to induce a vibration
t hereof, the diaphragm (10) and the novabl e nenber
(12) integrated therewith are vibrated. A casing (21)
[ g@e vi bration prevention nenber (17) is vibrated
integrally with the novable nmenber (12), and the

\gglsgﬂghgg{i?ﬁ%ma§ﬁé% éﬁsflee\’:%eﬂl{]léﬁ methAt (@.di ()Wb hi ﬂa\tr% Q%ihfi fs erent

pec o the casing (31) . |

ase, a natural freaquenc f. Vj [ Af3l.@N

FEResr ety PR e et o AP P DR Lp enat @
the entire vabl.e portion jncluding the diaphragm
WeISNE BRTRATC 465r é&ﬁggpoﬁﬁg bﬁ%f"?f‘ﬂa%laoﬁt%%én Vi e?rgst (33! and
of the entire novable portion , including.th diaphragnw th
(830) 15t hRFeBROEREEH Hy Hsas Wht Pdi’. a‘i@,[ gaﬁzﬁ’xaﬁﬂ% €, the
vi bration prevention nenber él?) can have dif,fer%rH
vibradtione Prioventiies Fegetent] DheRk the G 1R & 2

that a weight nenber §34? i nterposed between elastic
domgiens S3@peshdasiag) (36} ikl poracéangnleneCE@spriyFction,
(31) and, for exanple, the vibration prevention
amgrfier (3717 ercdndse edtdtiin utterl ¢85 ing doifghnand apestal
casing (36) with a rectangul ar cross section, o
annular-shaped weight member (38) which is inserted within the
gel (37) and sandwiched by the gel (37) at a bottom-wall side
and a top-wall side, as illustrated in Fig. 5. 1In this case,
similarly, the natural frequency of the vibration prevention
member {(17) is made equal to the natural frequency of the entire °
movable portion including the diaphragm (10), which can reduce
an amplitude of the vibration of the entire movable portion
including the diaphragm (10), thereby enabling stable control.
[0025]

Further, 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
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a gel (37) enclosed within the casing (36), and a
nmetal annul ar- shaped wei ght nenber (38) which is
inserted within the gel (37) and sandw ched by the
gel (37) at a bottomwall side and a top-wall side,
as illustrated in Fig. 5. In this case, simlarly,
the natural frequency of the vibration prevention
menber (17) is nmade equal to the natural frequency of

PG SReln? Sheb e e AL C' Vb ati on

[ f ITe entire novable portion including the diaphragm
?f&) t hereby enabling stable control. [0025]

Further, the number of the.vibrat ] |
o "B BRI Pk A Sy b RS POk b WS ac
reme e forals s S EEUh eI edhadh oo
be constituted by a plurality_ of (about_2 to

expPditapad aerﬁﬁaﬁgeﬁmeﬁemﬁﬂq atasu*g'ﬁﬁail QH%B@% gt 4) and,

whol e and are separated from one another in the
igi tleimbesentdsildnebraked.in Righit, eastngle vikeaties member
~of the type enploying coil springs, first and second

(adﬁl1$pcong$laueedlBypaacEdcuhaéabhbularh@aalﬁgsh%bbd31059d
portions. [0026] The vibration prevention nenbers
atléppeanahé pheeepattiquedet dimatedoiit eprahg (221 heecured
circunferential direction (for exanple, at 90-degrees
athkenlvakr €A8 totttle Mothasm afald) @16k) of the casing (21), a
second coil spring (23) secured at its upper 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
vibraticn 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.

INDUSTRIAL 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



in this case, as illustrated in Fig. 6 , a single

vi bration nmenber (17) is constituted by a circular
tubul ar casing (21) closed at upper and | ower
portions, a first coil spring (22) secured at a |ower
end to the bottomwall (21a) of the casing (21), a
second coil spring (23) secured at its upper end to
the top wall (21b) of the casing (21), and a netal

Bk LA o e B pecipg v o

h I n addltlon as illustrated in Fig. 7, a single
aton preventi on nenber (17) may be constituted by

circular tubular casing (26), a. gel (27) enclosed
mnthln the <casing (26), and a netal short cylindrical
‘wei ght nenber (28) which is inserted within the ge
(27) and sandwi ched by the gel (27) at a bottomwall
side and a top-wall side thereof. | NDUSTRI AL
APPLI CABI LI TY [0027] Wth a fluid controller according
to the present invention, it is possible to enhance a
vi bration preventing characteristic without affecting
pressure controlling operations, which contributes to
an i nprovenent of performance 14 of the fluid
controller which is a pressure reducing valve or the
l'ike. 15 CLAI MS
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1. Afluid controller conprising a di aphragm which
partitions an inside of the fluid controller into a
val ve chanber and a control chanber, a valve seat and
a valve elenent which are provided in the valve
chanber, and a pressure-setting spring provided in
the control chanber, the fluid controller being
adapted to nove the valve elenent with respect to the
val ve seat for controlllnghg Rgessure of a fluid

t hrough a change of bal ance %etmeen a fluid pressure
acting on the diaphragmand an elastic force of the
pressure- setting spring, wherein a vibration

preventi n_a_.nov er whj

Povectt nibgthrS, st AESH SOnPrifTiEng " RRRE b Whlen

vi brati on preventi.on nenmber Jjncludes a Si mhl ch
PRREOF pOPSL 5&‘ LREAEEN OF WP SR i5G %gﬁff a valve
bet ween el astic nenbers. 2. The fluid controller
CREEBRYi #RF FoceRhrAt1IChaeee i VRAYe FRRAAWha valve element
greventlon menber includes a casing, a first coi

pEhRF pPaerd ded & ot v#l Vil ¢hanber pfanda RIS e-setting
second coil spring placed at a top wall-side of the
spashggprouhded weighe cemierlichanbesedlbetilasid mrikroller
of the coil springs. 3. The fluid controller according
bednglaiaptied whaierertheha lnicb edementprstterespechenbehe valve
includes a casing, a gel 16 enclosed within the
seasi igr itk Poleighta peabeturiensér4 effluid theougdl aafifange of

sandwi ched by the gel at a bottomwall side and a
phoBn¥al 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 diaphragm, and
the vibration prevention member includes a casing which

incorporates therein a weight member interposed between elastic

members.

2. The 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 placed at a top wall-side of the casing,

and a weight member interposed between both of the coil springs.

3. The fluid controller according to claim 1, wherein

the vibration prevention member includes a casing, a gel
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side thereof. 4. The fluid controller according to
claiml1l, wherein the novable nenber has a di sk shape.
5. The fluid controller according to any one of clains
1to 3, wherein the vibration prevention nenber has a
doughnut shape. 6. The fluid controller according to
claimb5, wherein the vibration prevention nenber is
divided into a plurality of parts in a circunferential

e%' %%t]el on%‘tla,%nx:?neet Skghﬂ%ﬁg\%&%{ #N% ﬁ%ct{?é é‘:g 1&1%e%36d in the

Vi brati

ﬁééﬁq'? %@%sﬂbéﬁb?@aape'é?ﬂﬁ?efagrﬁ%%%ﬁSl Bnd a top-wall

circunferential direction.
side thereof.

4. The fluid controller according to claim 1, wherein

the movable member has a disk shape.

5. The fluid controller according toc any one of claims
1l to 3, wherein

the vibration prevention member has a doughnut shape.

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

plurality of parts in a circumferential direction.

7. The fluid controllér according to any one of claims
1l to 3, wherein

the vibration prevention members are placed in a
disk-shaped movable member at predetermined intervals in a

circumferential direction.
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