DESCRI PTION Title of Invention: DI APHRAGM VALVE AND SEAT HOLDER UNI T FOR

DI APHRAGM VALVE Technical Field The present invention relates to a
di aphragm val ve and a seat holder unit for a diaphragmval ve and, nore
specifically, to a diaphragmvalve in which a seat is denountably held by a
seat hol der and a seat holder unit used in such a diaphrag.. valve.
Background Art As a di aphragm val ve, there is a known type i ncl uding
a body provided with a. fluid channel, a seat denouratably arranged in a
peri pheral edge of the fluid channel fornmed on the body, a seat hol der
denmount ably arranged on the body %Pgopr%%%r ed to hold the seat, a

di aphragm configured to open_and close the fluid channel by bein ressed
agai nst OFiov e JRAPIAGH t REASERACMaVAFYBhARE P ROT &‘FQ@%%H‘B\ET %&%fl gur ed
to clanp an outer peripheral edge portion of the diaphragmw th the seat

hol der, @3AFHRAEG@NIYAIMOYi ng devi ce configured to nove the di aphragm hol der
configured to press a center pot Lion of the diaphragmupward and downward
(Patent Lidecmatemke Hieklhd so forth)

The present invention relates to a diaphragm valve and
a seat holder unit for a diaphragm valve and, more specifically,
to a diaphragm valve in which a seat is demountably held by
a seat holder and a seat holder unit used in such a diaphragm
valve.
Background Art

As a diaphragm valve, there is a known type including
a body provided with a fluid channel, a seat demountably
arranged in a peripheral edge of the fluid channel formed on
the body, a seat holder demountably arranged on the body and
configured to hold the seat, a diaphragm configured to open
and close the fluid channel by being pressed against or moved
away from the seat, a diaphragm holding member configured to
clamp an outer peripheral edge portion of the diaphragm with
the seat holder, a vertically moving device configured to move
the diaphragm holder configured to press a center portion of
the diaphragm upward and downward (Patent Literature 1, and
so forth).

In the diaphragm valve of the related art as described
above, the seat is demountable and is held by the seat holder,

and the seat itself can be replaced when having become damaged.



In the di aphragm val ve of the related art as described above, the seat is
denountable and is held by the seat holder, and the seat itself can be
repl aced when havi ng becone damaged. Citation List Patent Literature PTL
1; JP-A-2003-4214 Summary of Invention

Citation List
Patent Literature

PTL 1: JP-A-2003-42314
Summary of Invention
Technical Problem

In the configuration of the related art described above,
when the seat holder is plastically deformed and hence cannot
be demounted, there arises a problem of difficulty of seat
replacement.

It is an object of the present invention to provide a
diaphragm valve and a seat holder unit for the diaphragm valve
which allows easy seat replacement.

Solution to Problem

A diaphragm valve of the present invention is a diaphragm
valve including a body provided with a fluid channel, a seat
arranged in a peripheral edge of the fluid channel formed on
the body, a seat holder demountably arranged on the body and
configured to hold the seat, a diaphragm configured to open
and close the fluid channel by being pressed against or moved
away from the seat, a diaphragm holding member configured to
clamp an outer peripheral edge portion of the diaphragm with
the seat holder, a vertical moving device configured to move
the diaphragm holder configured to press a center portion of
the diaphragm in the vertical direction, further including:

a retainer configured to hold the seat holder, characterized



Techni cal Probl em In the configuration of the related art descri bed
above, when the seat holder is plastically defornmed and hence cannot be
demounted, there arises a problemof difficulty of seat replacement_
it is an object of the present inventipn to provide a di aphragm val ve and. a
seat holder unit for the diaphragmval ve which all ows easy seat
replacenent. Solution. to Problem A di aphragm val ve of the present
invention is a diaphragmval ve including a body Provided with a fluid
channel, a seat arranged . in a peripheral edge of the fluid channel forned
on the bddy, theséde RELadredeArduftaBrytaPYnmiRdRbfA 19 By ERETEGHF i gur ed
to hold the seat, a diaphragm configured to open and close _the fluid
channel By l&ing fresgediagai #stterofobeddandyheofPehel3686T - a di aphragm
hol di ng member configured to clanmp an outer peripheral edge portion of the
di aphragm wi t h Irhehsedt apbiréarm valvert Rcabr hbvdhgy desn ted cCRViQueéd t o nove
the di aphragm hol der configured to press a center portion of the di aphragm
in the versd ixalardialectdlore durh ey amcpatiing sad etlaisnery demfdlgur ed to hol d
t he seat hol der, characterized

the wvertically moving device may be an automatic valve

configured as an adequate actuator, and the actuator in the

case of the automatic valve may be on the basis of fluid (air)

pressure or on the basis of an electromagnetic force.

The term "diaphragm holding member" i1is a member
configured to be fixed to the body and clamp the outer
peripheral edge portion of the diaphragm with the seat holder,
and, for example, is composed of a diaphragmholding ring formed
into an annular shape and a member for fixing the same to the
body. However, it is not limited thereto, and for example,

a cylindrical bonnet inserted at a lower end portion thereof
into a depression of the body and extending upward may be
configured to serve also as a diaphragm holding member.

The retainer is, for example, provided with the inward
flange portion having a substantially cylinder shape
configured to receive the outer peripheral edge portion of the
seat holder. However, the flange portion of any shape may be
applied as long as the seat holder has a configuration not to
drop out of the retainer, and a configuration having a

protruding shape for holding the seat holder instead of the

inward flange portion is also applicable.



in that the retainer is denmountably nounted on the di aphragm hol di ng nenber
in a state of holding the seat. hol der. In the diaphragm val ve, a
vertically noving device may be a nanual val ve such as an openi ng and
closing handle, or the vertically noving device may be an automatic val ve
configured as an adequate actuator, and the actuator in. the case of the
automatic valve nmay be on the basis of fluid (air) pressure or on the basis
of an el ectromagnetic force. The term "di aphragm hol di ng nenber" is
a menber configured to he fixed. to the body._and clamp the aouter peripheral
edge portion ogﬂ't%éetﬁtaﬁﬁrBﬁﬁﬁﬁﬁ‘ﬁl%’éeg%%?gﬂow]a%?,a nt}r)f:dr qaé’rln&éﬁﬁ%e, is
conposed of a diaphragmholding ring forned into an annul ar shape_and a
nmenber f ofOF ixilRgst keNsangN ol HE1HE@PE PEWEFREACIRT| §PAotea | Ak &8t heret o,
and for exanple, a cylindrical bonnet inserted at a | ower end portion

t her eof iditapharalgpivessicont dfha beepety Hrdcriienditiyy apaarkbldrly higdd
configured to serve also as a di aphragm hol di ng nenber. The

ret ai ner s, tHeoreeramelreangr ove desh wihtel & heerphar day| loageenporttiesh byavi ng a
substantially cylinder shape configured to receive the outer peripheral
edge portdamwnitime deatrchelider, Howelier, thberdéb bagengot toOrhaf samy shape
may be applied as |ong as the seat holder has a configuration not to drop

out of therdstadaesnt afd chlcohfe geaat hnd haylagedept obf ush tlg shape f or
hol di ng the seat hol der instead of the inward flange portion is al so

appl i cablgsat holder andhenserlad srenedsably) nepl Beettmhare@idagn 1kavi ng
used for a long tinme, and in the case of replacing the seat of the

di aphr agmyakywe +afo1der prhesent cbvent+ &0 « ot Feamsah ok der dhelidrly-atihe

retai ner and the seat held thereby may be denounted by di snounting the

retainer ,eog%%agﬁﬁ JeRLACETBRN Abnt NRasesl divpbacedary Oh10Rly 4 he seat

and repl ac . oth of the seat "holder and the seat are possible) may
e o IR SR o T L o HELNOHEONE) QULELLAD cha hecouer
et of ot L0y L L, L (I ALISY L ReHOBer eI £ B1LY dyfs Somembably
plastic defermetion, 5a.uat asiriess 9f el gement of,{ he,geahas
easiness of displacement of the seat is maintained for a long
time.
Although the seat is formed of, for example, a synthetic
resin, a metal is also applicable as a matter of course. The
seat holder and the retainer are preferably formed of a metal.
The diaphragm is formed, for example, of a nickel alloy
thin plate, and is formed into an inverted dish shape formed
by being cut out into a circular shape and protruded at a center
portion thereof upward. The diaphragm may be formed, for
example, of a stainless steel thin plate, or a laminated body
composed of a stainless steel thin plates and nickel-cobalt

alloy thin plate. The material of the diaphragm is not

specifically limited. In addition, the diaphragm may be a



Al though the seat is forned of, for exanple, a synthetic resin, a netal. is
al so applicable as a matter of course. The seat holder and the retainer are
preferably forned of a netal.. The diaphragmis forned, for exanple, of a
nickel alloy thin plate, and is formed into an inverted dish shape forned
by being cut out into a circular shape and protruded at a center

single layer, or a laminated body composed of a plurality of
laminated layers, and may be selected freely depending on the
specifications or conditions.

A seat holder unit for a diaphragm valve of the present
invention is a seat holder unit for a diaphragm valve used in
a diaphragmvalve configured to open and close the fluid channel
by moving a diaphragm so as to be pressed against the seat and
moved away from the seat including: a seat holder configured
to hold a seat arranged on a peripheral edge of a fluid channel
formed in a body; and a retainer configured to hold the seat
holder, characterized in that the retainer has a substantially
cylindrical shape and includes an inward flange portion
configured to receive an outer peripheral edge portion of the
seat holder.

The seat holder is a known one and, for example, has a
metal doughnut shape and includes an inner periphery edge
portion for holding the seat, an intermediate annular portion
formed with a plurality of through holes communicating with
the fluid outlet channel arranged at predetermined intervals,
and a outer peripheral edge portion configured to clamp the
outer peripheral edge portion of the diaphragm.

By using the seat holder unit for a diaphragm valve of
the present invention, in the case of replacing the seat of
the diaphragm valve, the seat holder held by the retainer and

the seat held thereby may be demounted by demounting the



portion thereof upward. The di aphragm nmay be forned, for exanple, of a
stainless steel thin plate, or a |l am nated body conposed of a stainless
steel thin plates and nickel-cobalt alloy thin plate. The naterial of the
di aphraum : 1.5 not specifically limted. In addition, the diaphragm may be
a

retainer, so that the replacement of the seat may be achieved
easily. In particular, when the seat holder is plastically
deformed and if the retainer is not provided, the seat holder
can hardly be demounted. However, by demounting the seat
holder together with the retainer, such a problem is solved.

Preferably, a bent portion configured to be resiliently
deformable in the radial direction is formed on an upper end
portion of a peripheral wall of the retainer.

In this configuration, mounting of the seat holder unit
for a diaphragm valve to the diaphragm valve is facilitated,
and the dropping out of the diaphragm valve can reliably be
prevented.

Preferably, the peripheral wall of the retainer is
divided into four or more arcuate portions by providing a
plurality of slits extending in the axial direction, and the
bent portion is formed into two or more arcuate portions.

In this configuration, the resilient deformation of the
bent portion 1is increased, and easiness of mounting and
reliability of prevention of dropping out may further be
enhanced.

In this specification, the direction of an axis of the
diaphragm (the direction of resilient deformation) is referred
to as the vertical direction, this direction is only for the
convenience, and the vertical direction may not be only the

perpendicular direction, but also the horizontal direction for



single layer, or a |am nated body conposed of a plurality of |am nated

| ayers, and may be selected freely depending on the specifications or

condi tions. A seat holder unit for a. diaphragmvalve of the present
invention is a seat holder unit for a diaphra. t valve used in a diaphragm
val ve configured to open and close the fluid channel by noving a di aphragm
So as to be pressed against the seat and noved away fromthe seat

i ncluding: a. seat holder configured to hold a seat arranged on aperi pheral
edge of a. fluid. channel formed in a body; and a retainer configured to
hol d t he as&a®l MAWErINEharacterized in that the retainer has a
substantially cylindrical shape and includes an inward flange portion

conf i gur édiviee: rasrasiufe Bif @it 9 peke pHeYalt1@ge portion of the seat hol der.
The seat holder is a known one and, for exanple, has a netal doughnut shape
and i ncl udes @&rdamEmoepitiiredyardgegporetlivent bichel oif gLt hanyeat 10an

i nternedi ate annul ar portion formed with a plurality of through hol es
comuni cathengratid inaghecdh fii guoed| 86 bhadneheaseangbdlderpriedéueitinened
intervals, and a outer peripheral edge portion configured to clanp the

out er perg:pherdadd edgedpaehtd aredfinde tsaglkemagmtably moBytasi og the seat
hol der unit for a diaphragm val ve of the present invention, in the case of
repl aci n@ tdphseat f1dihey dicapagm vakveret he wweadh lderedhehd 1ayrt he
retai ner and. the seat held thereby may be denmobunted by denountina the

retainer,; sqdifrt trhertephacenanthefcibe seatepmychrepeieved easity. In
particul ar, when the seat holder is plastically defornmed and if the

retainer % ReLPROYEEethe1heseat Rotdercsamdand! yobe werpuntedpyHowever,

by denounPing the seat hol der 'together with the retainer, such a problemis

sol ved. may be demounted by demounting the retainer, so that the

replacement of the seat may be achieved easily. In addition,
in comparison with the seat holder subjected to plastic
deformation because of a configuration to clamp the outer
peripheral edge portion of the diaphragm, the retainer has
little probability of plastic deformation, so that easiness
of displacement of the seat is maintained for a long time. 1In
addition, when using the retainer, the positional relationship
between axial centers of the members to be fixed or the members
themselves may be kept maintained by the retainer, and hence
assembly work without necessity of fine adjustment or the like
is possible.

According to the seat holder unit for a diaphragm valve
of the present invention, the seat holder unit is composed of
the seat holder configured to hold the seat arranged on the
peripheral edge of the fluid channel formed in the body and

the substantially cylindrical retainer having the inward



Preferably, a bent portion configured. to be resiliently deformable in the
radial direction is formed on an. upper end portion of a peripheral wall of

t he retainer.

In this configuration, nmounting of the seat hol der

unit for a diaphragmvalve to the diaphra, a valve is facilitated, and the
droppi ng out off the di aphragm val ve can reliably be prevented.

Preferably, the peripheral wall of the retainer is divided into four or
nore arcuate portions by providing a plurality of slits extending in the
axial direction, and the bent portion js formed into two or npre arcuate
por ti ons,flange ponti qmiftercsREPHULRLI BRS PRECT ST IR e R FtA0R fof t he
bent portion is increased, and easi ness of nnuntin%land reliability of

prevent i dhefsaitoppiligroutndayenget Heen becphhahes dt

speci ficati pn,

e seat, the ekEs
the direction of an axis of the diaphragm (the direction of

resili enthadeleor ratlicomy ither ehépiagrt endsthheseat thebd Wigwdw omy s s
direction is only for the convenience, and the vertical direction may not
be only tdemperpshdbgufianodinténti ahe Betat dlsloddheuhotr ) zeat ahadi reéet i on f or

replacement of the seat may be achieved easily. In addition,

in comparison with the seat holder subjected to plastic
deformation because of a configuration to clamp the outer
peripheral edge portion of the diaphragm, the retainer has
little probability of the plastic deformation, so that
easiness of displacement of the seat is maintained for a long
time by the use of the seat holder unit.

Brief Description of the Drawings

[Fig. 1] Fig. 1 is a vertical cross-sectional view
illustrating a first embodiment of a diaphragm valve and a seat
holder unit for a diaphragm valve of the invention.

[Fig. 2] Fig. 2 is an enlarged view illustrating the
seat holder which constitutes the seat holder unit for a
diaphragm valve, in which (a) is a plan view, and (b) is a
vertical cross-sectional view.

[Fig. 3] Fig. 3 is an enlarged view illustrating a
retainer which constitutes the seat holder unit for a diaphragm
valve, in which (a) 1is a plan view, and (b) is a vertical
cross-sectional view.

Reference Signs List

(1) : diaphragm valve, (2): body, (2a): fluid inlet



actual nounting. Advantageous Effect of the Invention According to

t he di aphrayi uval ve of the present invention, the retainer configured to
hol d the seat bolder is further provided, and the retainer is denountably
nount ed on the diaphraara hol ding nenber in a. state in which the seat

hol der is held. Therefore, in the case of-replacenent of the seat, the seat
hol der held by the retainer and the seat held thereby nay be denounted by
Jet ountihd the retainer, so that the replacenent of the seat maybe

achi eved easi | In addltlon, onpar.i son mnth he seat | der subjected
to plastl%h%Eﬁ%#naf?Bh bé&&&geQﬁEiégaﬁﬁqQﬁﬁ%ﬂlbﬁ SeéFanB%

peri pheral edge portion of the dia hra m the retai_ner has I|ttIe

probabi | iRYLERT pl 6t | cAé@PBERERT 0n3) $0LRRITEEET RESE!SET dléﬁlaéﬁﬁék% of the
seat is maintained for a long tine. In addition, when using the retainer,
the posi téwhitder| &diamizhien bee Wiiag dembellent ek ofdidhragaaldas be
fixed or the nenbers thensel ves nay be kept naintained by the retainer, and
hence assentyy Whrdohsiadmouthoiedessi mpmberf i ne (4d) ustneminert he(Ildke I's
possi bl e. According to the seat holder unit for a diaphragm val ve
of the prgsehphénvenwvadn, tBE)sedmwrotdeflamyeé Dsrcopposdd3of: tdid tseat

hol der configured to hold the seat arranged on the peripheral edge of the
fluid chapne : f oafgd. arduthe edyiand t hes subshanli aldoyaty ipedrd icad,

retai ner haV|ng the inward flange portion for receivino. the outer

peri pheralzsporbéen gbrthenseat hol der, and hence when replacing the seat,
the seat holder held by the retainer and the seat held thereby may be

dermount edpby-deppuphi Ha theogeatnpel der unit, so that the replacement of
the seat may be achieved easily. In addition, in conparison with the seat

hol der subj ect S%gra aPhast & G defify %@ggﬂtb%@aﬁ@l% @ﬂ@%é HuAtiand o clamp

the outer peri edge portion of the diaphrac...., the retainer has
little pr he_ p t so i-hal easi ness of
di spl acene &P?Q #é%%ggé%%tg?skﬁélﬁ%%?%%§EP§%EBQIong time by the use of the

seat hol der un'ﬁlg. 1 illustrates a first embodiment of a diaphragm

valve according to the invention, and a diaphragm valve (1)
includes a block-shaped body (2) including a fluid inlet
channel (2a), a fluid outlet channel (2b), and a depression
(2c) opening upward, a cylindrical bonnet (3) a lower end
portion of which is screwed to an upper portion of the
depression (2c¢) of the body (2) and extending upward, an annular
seat (4) provided on an peripheral edge of the f£luid inlet
channel (2a), a seat holder (5) provided on an outer periphery
of the seat (4) in the body (2) and holding the seat (4), a
diaphragm (6) configured to open and close the fluid inlet
channel (2a) by being pressed against or moved away from the
seat (4), a stem (7) having a diaphragm holder (8) configured
to hold a center portion of the diaphragm (6) at a lower end

thereof, inserted into the bonnet (3) so as to be capable of



Brief Description of the Draw ngs [Fig.. 1] Fig. 1 is a vertical

cross-sectional viewillustrating a first enbodi nent of a di aphragm val ve
and a seat holder unit for a diaphragmvalve of the invention.

[Fig. 2] Fig. 2 is an enlarged view illustrating the seat hol der which
constitutes the seat holder unit for a diaphragmvalve, in which (a) is a
plan view, and (b) is a vertical cross-sectional view [Fig. 3]
Fia. 3 is an enlarged viewillustrating a retainer whi ch constitutes t he
seat holder unit for a. diaphragmvalve, in g % an V&FM/ and
(b) is a“ﬁﬁ%WQmeWﬁ%@sa%@c P%ﬂ%@r9|5ﬁ/m9¥?eF ﬁc Péﬁ@gﬂlé J(EP -

di aphragm val ve, (2) : body, (2a) fluid inlet ) .
pressed agalnst and away from the seat (4) via the diaphragm

holder (8), a compression coil spring (urging member) (9)
configured to urge the stem (7) downward, a guide cylinder (10)
arranged in the inner periphery of the bonnet (3) and configured
to guide the upward and downward movement of the stem (7) and
simultaneously to restrict a range of movement of the stem (7),
a diaphragm holder ring (11) arranged between an upper surface
of an outer peripheral edge portion of the diaphragm (6) and
a lower end of the guide cylinder (10) and configured to clamp
the outer peripheral edge portion of the diaphragm (6) with
an outer peripheral portion of the seat holder (5), and a
vertically moving device (not illustrated) configured to
transfer the stem (7) and the diaphragm holder (8) upward and
downward with compression air in order to open and close the
fluid inlet channel (2a).

The guide cylinder (10) includes a thick portion (10a)
and a thin portion (10b) continuing upward therefrom. The
inner periphery of the thick portion(l0a) is larger in diameter
than the inner periphery of the thin portion (10b), and the
outer periphery of the flange portion (7a) provided on the stem
(7) is guided by the inner periphery of the thick portion (10a) .
The outer periphery of the thick portion (10a) is larger in
diameter than the outer periphery of the thin portion (10b),

and the lower end surface of the bonnet (3) is received by an

10



channel, (2b): fluid outlet channel, (4): seat, (5): seat holder, (6):

di aphragm (8): di aphragm hol der, (10): guide cylinder (diaphragm hol di ng
menber), (11); dianhragm hol der ring (diaphragm hol di ng nenber), (12):
retainer, (31): peripheral wall, (32): inward flange portion, (33); slit,
(34); large arcuate portion, (35): small arcuate portion, (36): bent
portion Description of Enbodi nents Enbodi nents of the present
invention will be described with reference to the draw ngs bel ow

Fig, 1 |IIustrates a first _enbodi nent of a di aphragm valve .according to the
i nvent i o PRET B afifhiCdg b Palthé ok ?OFF\E:PHdé%O% bf%&l@%ﬁé&f@&d’?@@z)
including a fluid inlet channel (2a), a fluid outlet channel ) and a

depr essi %W@Qnd@@mﬂﬂglﬁbﬁ@ﬂﬁloﬁ-d}pﬁﬁdﬁﬂéathﬁdﬁﬁkﬂ Rt 101 dWdO)énd
portion of which is screwed to an upper nortion of the depression (2c) of

t he body TI®¥raferext chei rylidenard] iadeanrddiOar seegs€¢s) theowidedrawman

peri pheral edge of the fluid inlet channel (2a), a seat holder (5) provided
on an outlerlder iphey y(1df) ttherseatd 4) the bbhenbody3 [ 2crewedaldicghtche seat
(4), a diaphragm (6) configured to open and close the fluid. iniet channel
(2a) by heddyg (essed eaghs nsinrosr movedgandy dybimdde (S@at i64) memistrem (7)
havi ng a di aphragm hol der (6) configured to hold a center portion of the

di aphr agm¢®) oty arbswgniendgt Breeptemi nyert edti alled Ferbairgho Iheso as to

be capabl e of
diaphragm holder ring (11) to the body (2), and a combination
of the guide cylinder (10) and the diaphragm holder ring (11)
constitute a diaphragm holding member configured to clamp the
outer peripheral edge portion of the diaphragm (6) with the
seat holder (5).

The above-described configuration is basically a known
configuration, and the diaphragm valve (1) according to the
present invention further includes a retainer (12) configured
to hold the seat holder (5) in addition to the configuration
described above and demountably mounted to a lower end portion
of the guide cylinder (10) and the diaphragm holder ring
(diaphragm holding member) (11).

The seat holder (5) and the retainer (12) constitute a
seat holder unit for a diaphragm valve on the present invention.

The seat holder (5) is a metal doughnut shape and, as
illustrated in Fig. 2 in detail, includes an inner periphery
edge portion (21) for holding the seat (4), an intermediate

annular portion (22) formed with a plurality of through holes

(22b) communicating with the fluid outlet channel (2b)

11



nmovi ng upward and downward to nove the diaphragm (6) to be pressed agai nst
and away fromthe seat (4) via the diaphragm holder (8) , a conpression
coil spring (urging nmenmber) (9) configured to urge the stem (7) downward, a
gui de cylinder (10) arranged in the inner periphery of the bonnet (3) and
configured to guide the upward. and downward novenent of the stem (7) and
sinmul taneously to restrict a range of novenent of the stem(7) , a

di aphragm hol der ring (11) arranged between an upper surface of an outer
peri pheral, edge_portion of the diaphragm (6) and a | ower end of the guide
cyl i nder FANGEHY SloREEFRtEFHE G éﬁﬁeﬂfﬁéléut@?dp@?ﬂiﬁﬁ%lperé@é’@ I5drtion of
the di aphragm (6) with an outer peripheral portion of the seat holder (5) ,
and a veradgaPPy tiowi hp Hepnde gured F¢ Icdsmpatled Pucert Peuteleral adeissf er t he
stem (7) and the di aphragm hol der (8) upward and downward wi th conpression
air in orgertion operrfEndicipdsmanhe 6f)l.ui @henteatchbhnet f{iXd)ed to the  The
gui de cylinder (10) includes a thick portion (10a) and a thin portion (| ob)
cont i nui ngeatpvias dd¢het ef r bmom Thelowner peri phery of the thick portion (10a)
is larger in dianeter than the inner periphery of the thin portion (lob) ,
and the outer petiphierycoitdédeid Iminge pant idtdila) Preoovieted mar tHe)st em (7)
is guided by the inner periphery of the thick portion (10a) The outer

peri pher yn&f o Redshiaek iRAnti en1Ghoa)ces knager ifclhasBtepddighddya out er
peri phery of the thin portion (lob) , and the | ower end surface of the

bonnet (3)aif rLOLHLRA Y a@hinUBReHsMbtaces@hsthecthlck Pos tdome (Gk0a) (a
| evel difference between the thick portion (10a) and the thin portion (10b)

) Ther ef org, ghf&%xgﬁigﬁee&wﬁhe(g@at R18SS8S (gt APt aYbh- holHdgler | NY

(11) downwa by the bonnet (3) screwed into the body (2) . In this manner,

the gul de?%’zll%ﬂéﬁﬁ c(f“@ne o@e?%‘%?cgepr&oélé}{‘ﬁﬁl)mé &é’l%/ fl’?ﬂ?ﬁ e(rﬂo( 7 P but

al so for edlapra h ring t

(11) constrd s A% aPisroucho kﬁgﬁrrﬁ&%&%ﬁ%&%gﬁ?%ﬂ%ﬁl&@m%%be#& &%éroL't er
peri pheral edge ort| n (1 the di_aphr ay ]% %%he sea1LiL hal der d(5)

The above? rb‘g g]?l EEH Eg frgueat |p§r¥%lplsorba(s3i2cal R EROWAT cBnf i &Iratl on, and

t he di aphra I di t th | ud
a et & naro{ 425 oOt I GhF SBSE6PHETA Lt HEA Skt hol aréc“%%“niq?“s%%fﬁ fo the
configuration descri bed above and dermunt ably mounted to a | ower end

portion. RFTHPRETH GEIGPPRERP CEoYR ARG HR HiahHPagm Raf deT imhegFal

(di aphragm hol di ng menber) (13.) , The seat hol der (5) and the retainer
(12) constdtlte3l) is provided with four pairs of slit " (33) extending

in the axial direction, whereby the peripheral wall (31) is
divided into four large arcuate portions (34) and four small
arcuate portions (35). A bent portion (36) which has an upper
end surface positioned above the upper end of the large arcuate
portion (34), and is bent radially inward and resiliently
deformable, is formed at an upper end portion of the small
arcuate portion (35). The minimum inner diameter of the bent
portion (36) is smaller than the outer diameter of the diaphragm
holder ring (11) in a free state, thereby being capable of
stably holding the diaphragm holder ring (11).

The bent portion (36) has sufficient resilient

2



seat holder unit for a diaphragm valve on the present invention. The seat
hol der (5) is a. nmetal doughnut shape and, as illustrated in Fria. 2 in
detail, includes an inner periphery edge portion (21) for holding the seat
(4) , an internediate annular portion (22) formed with a plurality of

t hrough hol es (22b) commurnbaating with the fluid. outlet channel (21:)

deformability and does not have to have the upper end surface
positioned above the upper end of the large arcuate portion
(34) as long as being capable of holding the lower end portion
of the guide cylinder (10) or the diaphragm holder ring (11).
The thickness of the inward flange portion (32) only needs to
have a thickness which allows the lower end portion of the seat
holder (5) to come into contact with a bottom surface of the
depression (2c¢) when the seat holder (5) is pressed by the
bottom surface of the depression (2c) of the body (2) by the
bonnet (3) or the like. Alternatively, a configuration in
which a resilient member (not illustrated) configured to urge
the seat holder (5) upward is provided in the interior of the
inward flange portion (32) so as to prevent the lower end
portion of the seat holder (5) from protruding from the inward
flange portion (32) in a state in which the retainer (12) is
held by the lower end portion of the guide cylinder (10) and,
when being fixed to the depression (2c¢) of the body (2), to
cause the seat holder (5) to be pressed against the urging force
of the resilient member, and allow the lower end portion of
the seat holder (5) to be protruded more than the inward flange
portion (32) and to come into contact with the bottom surface
of the depression (2¢c). In this configuration, since the lower
end portion of the seat holder (5) is held in the inward flange
portion (32) until being fixed to the body (2), the probability

that the lower end portion of the seat holder (5) is scarred
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arranged at predeterm ned intervals, and an outer peripheral edge portion
(23) configured to clanp the outer peripheral edge portion of the di aphragm
(6) . The seat (4) is fitted to the seat holder (5) from bel ow. As
illustrated in Fig. 3 in detail, the retainer (12) has a substantially
cylindrical shape, includes a peripheral wall (31) having an inner dianeter
substantially the sane as the outer dianeter of-he seat (4) and to be
fitted to the outer periphery of the |ower end portion of the guide
cylinder (10) and _the diaphragm holder ring (di.aph m ho] di ng nmenber) (11)
, and an™ r?ﬁ&ﬁ@@'p%‘?tq (83509 d%beéthgld{ %%QF“ E%ﬂ t(i(gﬁ of the
peri pheral wall (31) receiving the outer peripheral edge portion of the
seat hol dbre (®) SEErTpREr 4F REFVeRsey - i ipbviIRFSAH-FourS paists of
slit (33) extending in the axial. direction, whereby the peripheral wall
(31) iS divhedd thesdtaimanarge)apevdie lpyeri ond qa3d)iamaitidiue sl .
arcuate portions (35) . A bent portion (36) Wich has an upper end surface
posi ti onexylaboler t(R® ) upperheid aphrialgen hat ger ar vuat(@ lpor endrgr3z9 tayed i s
bent radially inward and resiliently deformable, is fornmed at an upper end
portion ofetdieneatglll2)acandie hpdrt onntHE85pwer Tded maritnuum bhAngre thvaet er of
the bent portion (36) is snmaller than the outer dianeter of the diaphragm
hol der ridg {dddr i ca f Fee skanplet hey eoyrtieingheapabhenef stabliythol di ng

t he di aphragm hol der ring (11) The bent portion (36) has sufficient
resilienty cgefanmabinl ihypand tders Bl havertinhwwecyhendppes1 emdpsur f ace
posi ti oned above the upper end of the large arcuate portion (34) as |long as
bei ng capablie gf holdi pgat he EQ%@Eeén%d&fﬂ'ﬁér%héPg QA d@héylfgluri@%r (10)
or the diaphragm holder ring (11) The thickness of the inward fl ange

portion (%Zj}jhﬁmé]y(f@)e% Ow?élﬁ‘éu@ SR LRAESS L QQr?E'%éE@ Jowelorend

portion of" the seat holder (5) to cone into contact wth a bottom surface
of the de Ssion 1e_S I i ressegd,p ttom
surface og@h%hgle%é%(s%nﬁgg 5%?86# Fﬁ)e%glog@é(r(z%ablﬁetlﬁe( %2nﬁ%t )6(3 a%%gr%o t he
like. Alternatively, a copfiguration in which a resilient nenber (not
illustrat .)r%%ﬂ%/%ﬂfe%e?%ru?%%é?he seat holder (5) upward is provided in
the interior of the inward, flange rtion, (32 0.as to prevent the | ower
end portion of tHe S8at Hgl)dé‘rs %ﬁf r oth BP%t adi J’?S]r%?ﬁtﬂﬁlﬁn%ﬁfdafl ange
portion (32) in a state in which the retainer. (12) is held by the | ower end
portion ofl3MREC I ¥8 l¥E GRS TA6Y mgeaﬁgw%mﬁ i%?@gtlflﬁ I%lerjfél@@ﬁr essi on
(2c) of the body (2) , to cause the seat holder (5) to be pressed agai nst
the urgi ngl3oped iof arrangediin ERe Rashbés) - and aFPew thelf e IS Ssorti on
of the seat. holder (5) to be protruded nore than the inward fl|ange portion
(32) and nerohEY | TR e ortrktced thehai gt tfoh surdedde 6t Red epreé@ssi on
(2c) In this configuration, since the |ower end portion of the seat hol der
(5) is heflen meiedimgattef $aagel Por thens¢adr)haided (i ngnfli kel ste@tt he body
(2) , the probability that the | ower end portion of the seat holder (5) is
scarred (4) held thereby can be demounted by demounting the retainer

(12). Subseguently, the seat (4) is replaced, and if necessary,

the seat holder (5) 1s replaced as well, and the seat holder

unit for a diaphragm valve composed of the seat holder (5) and

the retainer (12) is returned back to the interior of the body

(2) in a state in which the seat (4) is held therein. In this

manner, replacement of the seat (4) can be performed easily.

The retainer (12) has little probability of being subjected

to a plastic deformation, and hence can generally be used
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may be reduced, so that | eakage of the fluid fromthe seat (4) due to the
scarring is prevented, Wat is essential is -lust to hold the retainer (12)
on the | ower end portion of the guide cylinder (10) or the diaphrag. hol der
ring (11) , and hence the retainer (12) can be held on the | ower end
portion of the guide cylinder (10) , for exanple, by form ng the retainer
(12) into a cylindrical shape without a slit, or into a cylindrical shape
with a slit and a tapered outer periphery of the guide cylinder (10) even

wi t hout providing the |arge arcuate_ portjon (34) and.the bent, portion (36)
on the. r AR STu) T SRR (e T AR et ore RE (4 Can T
seat (4) is held in the seat _holder unit for a di aphragm_val ve conposed of
the seat PRMFEMYSINehd Ithé Lerdi hePe(AgIngnel i sl EHrramfePai ki Kddy (2)
The seat (4) is configured normally to be replaced when used for a.
certain, peastolc e@ewWheRRieRpl acing the seat (4) , the seat holder (5) ,
and the seat (4) held thereby can be denounted by denmounting the retainer
(12) . Subsduplentdl Avdhelaleatityd) is replaced, and if necessary, the seat
hol der (5) is replaced as well, and the seat holder unit for a di aphragm
val ve conposed Sifnddehsediahblrdem (dh)vand itdieal @bak neasy el acenmesttur ned
back to the interior of the body (2) in a state in which the seat. (4) is
hel d t heref thd Bethi 5s marneided epllacprepenef ihvenseah doh)teimutres per f or med
easily. The retainer (12) has little probability of being subjected to a
pl astic deherspéman cmgeheéberatar genaialdinobe adsedalvepasd@dlipel1and

easi ness of replacenent of the seat (4) can be maintained for a long tine

oW ng to #dttdsaprababhiditvooing! asti e1defornabhen, I ndustrial Availability
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Si nce the di aphragm val ve which allows easy repl acenent of the seat is
provi ded, the present invention contributes to inprovenent of performnce
of the diaphrala val ve used wi dely for opening and closing the fluid
channel CLAIMS [C aim1] A di aphragi a val ve including a body
provided with a fluid channel, a seat arranged in a peripheral edge of the
fluid channel forned on the body, a seat hol der denpuntably arranged on the
body and configured to hold tthe seat, a diaphragm configured to open. and.
close the fluid channel by being pressed agai nst or noved away fromthe
seat, a di aphragm hol di ng nenber coﬂ?ﬁﬁﬂﬁed. to clanp an outer peripheral
edge portion of the diaphragmw th the seat holder, a vertical noving

devi ce colffigirel] to nove the di aphragm hol der configured to hold a center
portion of the di aphragm upward and downward, further conprising: a

retai ner confi qudédrheassl dalhe geakudigiderbo M?%fléierdz@dthnatﬁ%ra%lq he
retainer is dernounta.bly nounted on the diaphragm hol di ng nenber in a
state of ¢ldmhel, thesseat ahobdged [ ai pezlipheral edge of the fluid

channel formed on the body, a seat holder demountably arranged
on the body and configured to hold the seat, a diaphragm
configured to open and close the fluid channel by being pressed
against or moved away from the seat, a diaphragm holding member
configured to clamp an outer peripheral edge portion of the
diaphragm with the seat holder, a vertical moving device
configured to move the diaphragm holder configured to hold a
center portion of the diaphragm upward and downward, further
comprising: a retainer configured to hold the seat holder,
characterized in that the retainer is demountably mounted on
the diaphragm holding member in a state of holding the seat
holder.

[Claim 2]

A seat holder unit for a diaphragm valve used in a
diaphragm valve configured to open and close the fluid channel
by moving a diaphragm so as to be pressed against the seat and
moved away from the seat comprising: a seat holder configured
to hold a seat arranged on a peripheral edge of a fluid channel
formed in a body; and a retainer configured to hold the seat
holder, characterized in that the retainer has a substantially

cylindrical shape and includes an inward flange portion
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A seat holder unit for a diaphragmval ve used in a di aphragm val ve
configured to open and close the fluid channel by noving a di aphragm so as
to be pressed against the seat and. noved away fromthe seat conprising: a
seat hol der configured to hold a seat arranged on a peripheral edge of a
fluid channel. formed in a body; and a retainer configured to hold the seat
hol der, characterized in that the retainer has a substantially cylin.drical
shape and includes an inward flange portion configured to receive an outer
peri pheral edge portion of the seat holder,. [Caim g]F ., _Th eat
hol der urffaRigrured &ioaﬁﬁFﬁéﬁﬁv%F\%l%ﬁé}edﬁWéeng ef nP‘?Fti:‘Pl%rQa‘Lgtt zed in
that a bent portion configured to be resiliently deformable in the radial
di recti orfgat flrkARK on an upper end portion of a peripheral wall of the
retainer. [C aim 4] The seat hol der unit for a diaphragm val ve
accordi ngl@ei®aih®? or 3, characterized in that the peripheral wall of the
retainer is divided. into four or nore arcuate portions by a plurality of
slits extendi ngihe stlage Arilderdinectiona dadphieohentlperaderrdisnd doned into
two or nore arcuate portions.

Claim 2, characterized in that a bent portion configured to

be resiliently deformable in the radial direction is formed
on an upper end portion of a peripheral wall of the retainer.
[Claim 4]

The seat holder unit for a diaphragm valve according to
Claim 2 or 3, characterized in that the peripheral wall of the
retainer is divided into four or more arcuate portions by a
plurality of slits extending in the axial direction, and the

bent portion is formed into two or more arcuate portions.
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