1_BPAEHRAGNIVALVE The present invention relates to a di aphragm val ve, and
has particular reference to a diaphragmvalve of the type hereinafter
referred to as "the kind described" conprising a fluid inlet neans, a

fluid outl et neans,

fluid path nmeans defining a path for fluid fl ow between

the inlet and the outlet, a flexible diaphragm nmeans juxtaposed sai d path,

a val ve seat neans,

and neans for flexing the diaphragm neans into contact

with the valve seat to reduce or stop the flow of fluid in the path in

service. In priof; R4 tvg@@kvalves of the kind described, the seat
means is typicak?y—forﬂgggfﬁfegralIy with a wall of a valve body

circunjacent the inlet neans. When t he

The present invention relates to a diaphragm valve, and
has particular reference to a diaphragm valve of the type
hereinafter referred to as "the kind described"
comprising a fluid inlet means, a fluid outlet means,
fluid path means defining a path for fluid flow between
the inlet and the outlet, a flexible diaphragm means
juxtaposed said path, a valve seat means, and means for
flexing the diaphragm means into‘contact,with the valve
seat to reduce or stop the flow éf fluid in the path in

service.

In prior art diaphragm valves of the kind described, the

seat means is typically formed integrally with a wall of

a valve body circumjacent the inlet means. When the

valve seat means becomes damaged or worn in service it
is therefore difficult to repair or replace the seat, and

replacement of the whole valve is usually necessary.

According to one aspect of the present invention there
is provided a diaphragm valve of the kind described,

characterised in that the valve seat means is removable

- for ease of maintenance or replacement.

The diaphragm valve of the present invention may

therefore be easy to maintain or repair, and may

accordingly have an extended life in service.



valve seat neans becones damaged or worn in service it is therefore
difficult to repair or replace the seat, and replacenent of the whole valve
is usual ly necessary. According to one aspect of the present invention
there is provided a diaphragmval ve of the kind described, characterised in
t hat the valve seat neans is renovable for ease of nmintenance or

repl acenent.

The di aphragm val ve of the present invention may therefore

be

easy to mamintain or repair, and may a@cordingly have an extended life

in service.

2 Typically, the seat neans may be carried by a renovable

Typically, the seat means may be carried by a removable

seat carrier.

In another aspect of. the invention the fluid path may
extend through said seat means; where the seat means is
carried by a removable seat carrier, the fluid path may

extend through the seat means and seat carrier.

In some embodiments the seat carrier may define an inlet

passage in fluid communication with said inlet means and

outlet passage in fluid communication with the outlet

means; the seat means may be disposed in juxtaposition
with at least one of said inlet and outlet passages, the
arrangement being such that in service fluid passing
through the valve flows at least twice through the seat
carrier i.e. once through the inlet passage, and once

through the outlet passage.

Typically, the seat carrier may comprise a carrier ring

-having at least one additional hole formed therein spaced

from the central hole defined by the carrier ring; one

of the central and additional holes may define the inlet

'passage,. and the other hole may define the outlet

passage. In some embodiments the carrier ring may

comérise a plurality of such additional holes

circumferentially spaced one from another around the

central hole formed through the ring.



seat .carrier. In another aspect of the invention the fluid path may extend
t hrough said seat neans; where the seat neans is carried by a renovabl e
seat carrier, the fluid path may extend through the seat neans and seat
carrier. In sone enbodi nents the seat carrier may define an inlet passage
in fluid conmunication with said inlet means and outl et passage in fluid
communi cation with the outlet nmeans; the seat neans may be disposed in
juxtaposition with at | east one of said idlet and outl et passages, the
arrangenent being such that ih service fluid passing through the valve
flows at |eastSawdceeanr segnst maysde ¢bspeeed| juxtapesedhitheyirantralnl et

passage, and once through the outlet passage. TypicaIG{, the seat carrier
may conprise ah@&prpgrtgﬁngarrler ring. In some embodiments the seat

means may comprise a seat ring disposed in a recess
formed in the carrier ring circumjacent said central
hole; typically the seat ring may be formed from a

synthetic resin material.

Alternatively, however, the seat means may be formed

integrally with the seat carrier.

In another aspect of the invention, said diaphragm means
may be retained in abutment with the carrier ring
juxtaposed the periphery of the latter by a diaphragm
retaining means; said diaphragm may be shaped such that
in a relaxed position it is spaced from said central and
additional holes thereby to allow fluid to flow between
the inlet and outlet passages formed in the carrier in
the space between the carrier ring and the diaphragm
means. On operating said means for flexing the
diaphragm, the diaphragm may be brought into contact with
the seat means circumjacent said central hole thereby to
obturate the fluid path between the central and

additional holes formed in said carrier ring.

In a different aspect of the present invention said seat
carrier may be disposed within a valve cavity formed in

a valve body. Said carrier ring may be disposed in



havi ng at | east one additional hole fornmed therein spaced fromthe central
hol e defined by the carrier ring; one of the central and additional holes
may define the inlet passage, and the other hole may define the outlet

passage. In sonme enbodiments the carrier ring may conprise a plurality
of. such additional hol es circunferentially spaced one from anot her
around the central hole fornmed through the ring. 3 Said seat neans may

be di sposed juxtaposed the central hole of 4the carrier ring. In sone

enbodi ments the seat neans n#y conprise a seat ring disposed in a recess’
juxtaposition with a wall of said valve body having said
inlet and outlet means formed therein. Substantially
fluid-tight spacing means may be disposed between the
wall and the carrier ring intermediate the inlet and

outlet means thereby to allow fluid to flow between the

carrier ring and said wall.

In some embodiments said spacing means may comprise a
first spacing ring circumjacent the central hole in the
carrier ring; a second spacing ring may be disposed

juxtaposition with the periphery of said carrier ring.

The present invention comprehends in another aspect that
the wall and said first and second spacing means may be
configured such that when the first spacing ring abuts
on the wall, the second spacing ring may be spaced
slightly from said wall; meané may be provided for urging
the carrier ring against the wall thereby to deform said
first spacing ring and bring the second spacing ring into
contact with the wall, thereby to form a substantially
fluid-tight seal between the first spacing ring and the
wall. In some embodiments the carrier ring may be urged

against the wall from said diaphragm retaining means.

Typically, said first and second spacing rings may be
formed integrally with said carrier ring. Alternatively,

however, at least one of said first and second spacing



formed in the carrier ring circunjacent said central hole; typically the
seat ring may be forned froma synthetic resin material. Alternatively,
however, the seat neans nay be fornmed integrally with the seat carrier. In
anot her aspect of the invention, said diaphragm neans may be retained in
abutnment with the carrier ring juxtaposed the periphery of the latter by a
di aphragm retai ni ng neans; said di aphragm may be shaped such that in a

rel axed -position it is spaced fromsaid cemtral and additional holes
thereby to allow fluid to fl ow between the inlet. . and outlet passages forned
in the carrier pingsemagabe lferinednficbe @asyinthetity resdn e tdirEY agd
nmeans. On operating said neans for flexing the diaphragm the

di aphragm may bmalgr begHltispasedcdnt acrewesis formed in the carrier ring.

In -some embodiments said diaphragm means may comprise a
diaphragm formed from a thin metal plate which can be

flexed by said means for flexing the diaphragm means.

In accordance with the present invention as hereinbefore
described there is therefore provided a diaphragm valve
in which the valve seat means is removable from the
valve. Typically, the valve seat may be carried by a
seat carrier removably disposed within a valve cavity
of a-valve body. The valve of the present invention has
the advanfage therefore that when the valve seat means
becomes damaged or worn in service, it can be easily
removed from the valve or cavity for repair or

replacement.
Following is a description by way of description only and
with reference to the accompanying drawings of methods

of carrying the present invention into effect.

In the drawings:-



t he'.sedt nmeans circunjacent said central hole thereby to obturate the fluid
path between the central and additional holes forned in said carrier ring.
In_a different aspect of the present ipvention said seat carrier nmay be

di sposed within a valve cavity formed Pn a val ve body. Said carrier ring
may be di sposed Fig- 1 13 3 psatadnad tiew Bharing ap qran vajrve S4pte 06IYe dbaRIERvi ng
said inlet and outlet neans forned therein. Substantially fluid-tight

spaci ng m¥ah¥e AESPrainggie e davestiNeen the wal |l and the carrier ring
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Fig. 3 is a sectional view of III-III line in Fig. 1.
Fig. 4 is a magnified detailed drawing of essential part (seat ring) in
Fig. 1.

Fig. 5 is a sectional view showing a modified example of seat ring.

Fig. 6 is a sectional view showing other modified example of seat ring.

Fig. 1 shows an open valve state of the diaphragm valve, and Fig. 2
shows a closed valve state.

In the diaphragm valve shown in'Fig. 1 and Fig. 2, numeral 1 is a
metallic valve body, 2 is a valve compartment with a circular cross section
formed in the valve body 1, 3 is a valve operating compartment formed in the
valve body 1, % is a metallic stem acting as diaphragnm manipulating means
disposed retractably in the valve operating compartment 3, 5 is a diaphragn
hqlder disposed in the valve operating compartmenp, 6 is a di;phragm-made of
circular thin metal plate such as stainless steel for shutting off between the
valve compartment 2 and valve operating compartment 3, and 7 is a Seat ring
which is a valve seat forming member and is inserted in the valve compartament 2.

In the valve body 1, as shown in Fig. 1, fluid passages 8 and 9
communicating with each other through the valve compartment 2 are formed. That
is, the flow-in passage 8 and flow-out passage 9 have mouths 8a, 9a in the
bottém wall 2a. In particular the flow-in passage mouth 8a is opene& in the
center of the bottom wall 2a.

The diaphragm holder 5 is for pressing the peripheral edge of the
diaphragm 6 to the seat ring 7 as shown in Fig. 1, and its pressing force is
applied by tightening a nut member (not shown) threadedly mounted on the valve

body 1.



car;(gn ring and said wall. In some enbodi ments sai d spaci ng means nay
conprise a first spacing ring circunacent the central hole in the carrier
ring; a second spacing ring nay be disposed juxtaposition with the

per iphery of sad carrigle £i20rorlP (A" £38001 14O YSAL AN GATRICIE S cfon

anot her, aspect I rst and second spaci ng neans may be

confi gurgd. suchsthat) \M}eg.,é Hid, G5th $0LGubSidel ShndbeK $o|@§h_1t,ha;ml to thdie

second spacing ring may be spaced slightly fromsaid wa means may be

provi ded f gt 4 diTia R drN S CoHd WEIve icBEpAekHienst2 t heakplgd rebetakyyt thidetns m
said first spacing ring and bring the second spacing ring into contact with

the wal | ,ypi B8P )nt thef k1M1 AdiTubELANILGS Yt floUpsbstiglat carealn beistaertyt be
first spacing ring and the wall. In some enbodi ments the carrier ring nmay
be_ urged g)exibility. The valve hole 10 which is the central hole of the seat ring 7 is
overlaid on the flow-in passage mouth 8a. In the seat ring 7, four
communication holes 11 ... communicating with the flow-out passage mouth 9a are
provided. The communication holes 11 ... are disposed at equal intervals around
the valve hole 10. |

- On the surface 7a of the seat ring 7, an annular valve seat 12 is
projecting along the peripheral edge of the valve hole 10, and an annular
diaphragm holding part 13 is projecting along the peripheral edge of the seat
ring 7. The diaphragm holding part 13 holds the peripheral edge of the
diaphragm 6, in cooperation with the diaphragm holder 5, by the pressing force
of the diaphragm holder 5.

In the embodiment, meanwhile, the valve seat 12 is made from a syntﬁetic
resin material, and is buried and held in an annular groove 14 formed in the
ring surface 7a, so that the surface area of the valve seat 12 may be as small
as possible. This valve seat 12 is designed to contact with or depart‘from the
central part of the diaphragm 6 by the extending and withdrawing operation of
the stem u; and the fluid passages 8, 9 are élosed and opened by the contacting
aﬁd departing action. That is, when the valve hole 10 is closed as the
diaphragm 6 contacts with the valve seat i2, floﬁ of fluid from the flow-in
passage 8 into the flow-out passage 9 is iphibited (see Fig. 2). When the
diaphragm 6 is departed from the valve seat 12, the flow-in passage 8 and flow-

N out passage 7 communicate with each other through the valve hole 10 and
commuhication holes 11 ... with the resglt that flow of fluid_from the flow-in

passage 8 into the flow-out passage 9 is permitted (see Fig. 1).
" On the back side face Tb of the seat ring 7. an annuiar seal part 15 is

projecting along the peripheral edge of the valve hole 10, and an annular ring



against the wall from said diaphragmretaining neans. Typically, said first
and second spacing rings nay be formed integrally with said carrier ring.
Al'ternatively, however, at |east one of_said first and second spacing 5
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a di aphragm vat ve _
slight amount h (usually about 0.05 mm). Therefore, when the ring contact part
16 is pressed against'the bottom wall 2a of the valve compartment 2 by the
- pressing force of the diaphragm holder 5, the seat ring 7 is bent with the seal
part 15 acting as a flucrum. As a result, the seal part 15 is pressed against
by the peripheral edge of the flow-in passage mouth 8a with an incfeased force.
That is, the contact surface pressure of the seal part 15 to the bottom wall
2a is heightened, and in the closed valve state shown in Fig. 2, there is no
fear of the so-called back leakage, i. e. escape of fluid through between the
seal part 15 and bottom wall Zé due to back pressure from the flow-out passage 9,
| As understood from the description above, in the d;aphragm valve of the
invention, since the valve seat 12 is formed on the indépendent replaceable seat
ring 7, as compared with the conventional diaphragm mentioned at the beginning,
the maintainability is notably improved, and the life of thg valve itself can
" be extended outstandingly. Moreover, although the seat ring 7 is formed as an
independent member, fluid leak through between the seat ring 7 bottom wall 2a, i,
e. so-called back leakage does not occur. The requifed valve function is
exhibited sufficiently, and its practical value is extremely great.

The invention is not limited to ihe foregoing embodiments alone, but it
may be changed anq modified in a range not departing from the true spirit of the
invention.

For example, in the above embodiment, the ring contact part 16 is formed
integrally with the seat ring 7. But, as shown in Fig. 5, the ring-contact
part 56 may be separately m;de of synthetic resin material, and may be buried
and held in an annular groove 17 formed in the ring back side Tb. 1In this case,
too, the valve seat 12 may be made of synthetie resin material, and may be also
buried and held in the ring surface Ta.

Moreover, as shown in Fig. 6; all of the valve seat 12, diaphragm holder



.in-which the valve seat neans-is renovable fromthe valve. Typically, the
val ve seat may be carried by a seat carrier renovably di sposed within a
val ve cavity of a valve body. The valve of the present invention has the
advant age therefore that when the val ve set neans becones damaged or worn
in service, '8 4ALlpRarEaS)|andr pimgveqhtactopartic bvedy de doroed iihteghallyr et theor
repl acenent. Follgﬁigg is a description by way of description only and with

reference t 03T npanyi ng draw ngs of mnethods of carrying the present
invention into effect. In the draw ngs: -



6‘Fa| g 1 is a sectional view showing an open valve state of the diaphragm

val ve according to the invention. Fig. 2 is a sectional V|em#sheupng_a~_~______
cl osed valve state. Fig. 3 is a sectional viewof IIl-1I1 Iin

Fig. 4 is a magnified detailed drawi ng of essential part (sea(ﬂmm lujl !l””m
Fig. 1. Fig. 5 is a sectional view show ng a nodified exanpl

Fig. 6 is a sectional view show ng other nodified exanple of “seat rlng _
Fig. 1 shows an open val ve state of theigi aphragm val ve, and Fig 2 qhnmn a

cl osed valve state. In the diraphragm val ve shown in Fig. , and F|

nuneral 1 is a nmetallic valve body, 2 is a valve conpart *‘SBee‘lRePlace“i
circular cross section forimed in the valve body 1, 3 is a vaI '”ﬂl" !

compartnent formed in the valve body 1, cAmM® netallic stv
1. A diaphragm valve for the control of fluid flow

di aphragm mani pul ati ng neans

comprising:~-
a fiuid inlet means (8);
a fluid outlet means (9);

a fluid path means defining a fluid flow path

through said valve between the inlet and ocutlets;

a flexible diaphragm means (6) juxtaposed said

fluid flow path;

valve seat means (12); and

means (4) for flexing said diaphragm means into
contact with said seat means thereby to reduce or-

stop the flow of fluid in said path;

characterised in that said seat means (12) are removable

for ease of maintenance or replacement.

2. A valve as claimed in claim 1 characterised in that

said fluid path extends through said seat means (12).

THIS SHEET HAS BEEN
REPLACED




of circular thin netal plate such as stai shutting of ft ™
bet ween the val ve conmpartnent 2 and val ve operatlng conpartment 3, and 7

a seat ring which is a valve seat forn1ng menber and is inserted in the

val ve conpartnent 2. In the valve body 1, as shown in'Fig. 1, fluid
passages 8 and 9 comunicating with each afther through the val ve
conpartment 2 are forned. That is, the flowin passage 8 and fl ow out

- passage 9 have noMi hs Ba,vdbven abe bdatimadivalin 2aclaimpaldti oul arcliatisn 2
flowin passage nouth 8a is opened in the center of the bottomwall 2a. The
di aphragm hol der ¢hasa¢terisadsimgthat pbei prakameasge (312 )t He diaapdirealyby6
to the seat ring -7 as shown in Fig. 1, and its pressing force is applied by
tlghtenlng a nut FeneRevVinke %#ﬂﬁwﬁarh¥%§déaﬂy mount ed on the val ve body 1.

o spose eLrsctely in the valve o Pﬁrgaf;‘;ﬁi" a”’m"‘fa a Lﬁlﬁllﬁllmmllﬁﬂll || ||||

4. A valve as claimed in claim 3 characterised in that
the seat carrier (7) defines an inlet passage (10) in
fluid communication with the inlet means (8) and an
outlet passage (11) in fluid communicated with the outlet
means (9), and the seat means (12) is disposed ju#taposed
at least one of said inlet and outlet passages (10,11);
the arrangement being such that, in service, f£fluid
passing through the valve flows twice through the séat

carrier (7).

5. A valve as claimed in claim 4 characterised in that
the seat carrier (7) comprises a carrier ring having at
least one additional hole (11) formed therein spaced from
the central hole (10) defined by the carrier ring;
wherein one of the central and additional holes defines
the inlet passage (10), and the other defines the outlet

"

passage (1l1).
6. A valve as claimed in claim 4 wherein the seat means
(12) is disposed juxtaposed the central hole (10) of the

carrier ring (7).

7. A valve as claimed in claim 6 wherein the seat means

THIS SHEET HAS BEEN
REPLACED




2 . \
7 The seat ring 7 is formed in a rretal annul ar forménd |sJ uzm un
stainl ess steel or the like, with its as e roughl mn '" ”,',””",
i nside ‘di ameter of the valve conpartne atively thi _
thickness in the axial direction alloms a.certain elast|C|ty

or flexibility. The valve hole 10 which is the central hol e of the seat

ring 7 is overlaid on the flowin passage nouth 8a. In the seat ring 7,

four communi cation holes 11 ... conmunicatizig with the flow out passage

"mouth 9a are provided. The communi cation holes 11 ... are disposed at equal
interval s around (¥2) vabmprbsés a0.sdar t béngurd bspoged ofint ke Beeéssi 1A 44,

an annul ar valve seat 12 is projecting along the peripheral edge of the

val ve hol e 10, arfbrmedininl ®aid aspa\ragerhad:dumgcpacumgacesxtprmeotengrallong

t he peripheral edge of the seat
hole.

\

8. A valve as claimed in claim 7 wherein said seat ring

(12) is formed from a synthetic resin material.

9. A valve as claimed in claim 6 wherein the seat means

(12) is formed integrally with said carrier (7).

10. " A valve as claimed in claims 6, 7, 8 or 9 wherein
said diaphragm means (6) is retained in abutment with the
carrier ring (7) juxtaposed the periphery of the latter
by diap.hragm 'retaining means (5); and said diaphragm (5)
is shaped such that it is spaced from said central and

additional holes.

11. A valve as claimed in any of claims 6 - 10 wherein
the carrier ring is disposed within a valvé cavity (2)
fonﬁed in a valve body (1), is disposed in juxtaposition
with a wall (2a) of said body having said inlet and
outlet means (8a,9a) formed therein, and a substantially
fluid-tight spacing means (15,16) is disposed between the
wall (2a) and the ring intermediate the inlet and outlet

means to allow fluid to flow between the carrier ring and

THIS SHEET HAS BEEN
; REPLACED

said wall.



rlng 7. The di
di aphragm 6, i
force of the d
seat 12 is mad
an annul ar gro

is designed to

di aphragm 6 by the extending and w thdraw ng operation of the stem4, and

the fluid pass
departing acti

aphr agm hol di ng part 13 hﬁslsmsetlmﬂaeﬁlﬁiépﬁﬂﬁr al ed ﬂllnwmmu"l

n cooperation wth the di 5; by t
i aphragm hol der 5. In-the E’ m*a *t he val ve
e froma synthetic resin s,burled and held in

ove 14 forned in the ring surface 7a, so that the surface
area of the valve seat 12 may be as snmall as possible. This valve seat 12

contact with or depart fddmthe central part. of the

48es A vAlwecas| ciedmedd ioperisdnbyl I hexmimcthegspacing
on. That is, when the valve hole 10 is closed as the

s

di aphragm 6 comeanss (ilbhl6he camprisest a2, firsw ospacing fringt held) owin

passage 8 into the fl ow out passage 9 is |nh|b|ted (see Fig. 2).
di aphragm 6 i scézpamjagentorhhencentrl skade1d10heln | bhe Fipgesand & and

fl ow out pass
10 and conmuni
the flowin

When t he

a err] comuni.cate h eac her i hrough the valve hole
$8pat i) SBid

asing r:.on{ het%

periphery of the ring.

13. A valve as claimed in claim 12 wherein the wall (2a)
and first and second spacing rings (15,16) are configured

such that when the first spacing ring (15) abuts said

‘wall (2a), the second spacing ring (16) is spaced

slightly from the wall, and means are provided for urging
the carrier ring against the wall to deform the first
spacing ring and bring the second spacing ring in to
contact with the wall, thereby_to form a substantially
fluid-tight seal between the first spacing ring and the

wall.

1l4. A valve as claimed in claim 13 when'dependant on

claim 10 wherein said carrier ring (7) can be urged

against the wall (2a) by said diaphragm retaining means

(3).

15. A valve as claimed in any of claims 12 - 14 wherein

'said first and second spacing rings (15,16) are formed

integrally with said carrier ring (7).

16. A valve as claimed in any of claims 12 - 14 wherein

prahaBeseAyi the r om

REPLACED
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passage 8 into the flow out passage 9.is
back side face 7b of the seat ring 7, "gh
along the peripheral edge of the valve t n.:annul ar ring 8
contact part 16 is projecting along th {l ¢ 1#flge of the seat ring 7.
The projection of the seal part 15 fromthe ring back side face 7b is, as
shown in Fig. 4, set larger than the projection of the ring contact part 16
by a slight amount h (usually about 0.0354mm). Thereforé, when the ring
contact part 16 is pressed against the bottomwall 2a of the valve
conpartnent 2 Ry tieaPk eoneNDbf 068 dof £irer danAhrsabhe! dpacing Neisgsat
~ring 7 is bent wwth the seal part 15 acting as a flucrum As a result, the
seal part 15 ig195,9%3edsagornet fyomha $enthéeial redir métébball andiis
passage nouth 8a with an increased force. '

disposed in a recess (17) formed in the carrier ring.

e .

17. A valve as claimed in any preceding claim
characteriéed in that the diaphragm means comprises a

diaphragm (6) formed of a thin metal plate.

| THIS SHEET HAS BEEN
REPLACED




That is, the contact surface pressure of the seal part 15 to the bottom
wall s2a 4 s heightened, and in the closed valve state showmn in Fig. 2, there
is no fear of the so-called back | eakage, i. e. escape of fluid through
bet ween the seal part 15 and bottomwall 2a due to back pressure fromthe
fl ow out passage 9. As understood frogn}Qﬁ description above, in the

di aphragm val ve of the invention, since/the valve seat 12 is forned on the
i ndependent repl aceable seat ring 7, as conpared with the conventi onal

di aphragm nenti oned at the beginning, the maintainability is notably

i nproved, and the life of the valve itself can be extended outstandingly.
Mor eover, although the seat ring 7 is fornmed as an i ndependent nenber,
fluid | eak through between the seat ring 7 bottomwall 2a, i. e. so-called
back | eakage does not occur. The required valve function is exhibited
sufficiently, and its practicahg%glﬁﬁ kz;extr |y great: The invention is
not limted to the foregoing e di nen al onet but it may be changed and
nodified in a range not departing fromthe true spirit of the invention.
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For exanple, in the above enbodi nent, the ring contact part 16 is forned
integrally with the seat ring 7. But, as shown in Fig. 5, the ring contact
part 16 may be separately made of synthetic resin material, and nay be
buried and held in an annular groove 17 fornmed in the ring back side 7b. In
this case. too, the valve seat 12 may be nade of synthetic resin material
and may be al so buried and held in thez/iﬁg surface 7a. Moreover, as shown
in Fig. 6, all of the valve seat 12, diaphragm hol der 9 13, seal part

15, and ring contact part 16 yyay be formed integrally with the seat ring 7.
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10 CLAIM5 1. A di aphragm val ve conprising: a valve body having a chanber, a
fluid inlet passage and a fluid outlet passage communi cating with said
cham ber through openings in a wall of said chanber, a di aphragm di sposed
in said chanber and dividing said chanber into an operating chanber and a
val ve cham ber; a renovable el astic seating ring disposed agai nst said
wal | . in said val ve chanber, said seatigngging having a first passage
ext'endi ng theret hrough and conmunicatig with said fluid inlet passage and
second passage nmeans conmuni cating with said val ve chanber on opposite

FI1G., 3




sides of said seating ring, said seating ring having a val ve seat disposed
t hereon and surrounding said first passage on a first surface of said
seating ring facing said diaphragm valve operating neans for selectively
novi ng sai'd dia- phragminto contact with said valve seat to block flow of
a fluid fromsaid fluid inlet passage to said valve chanber; and, a

di aphragm hol der for pressing agai nst q‘?egipheral region of a first
surface of said diaphragm said seating ring having a peripheral projection
“on its first surface agai nst ‘which said diaphragmis pressed to thereby

cl anp said di aphragm said seating ring having first and second annul ar
projections on a second surface of said seating ring facing said wall, said
first annul ar projec-

FIG. 4
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tion surrounding said first passage and said second annul ar projection
extendi ng al ong the periphery of said second surface, said first annul ar
proj ection extending outwardly fromthe second surface of the seating ring
further than said second annul ar projection whereby said first annul ar
projection forns a fluid seal with said wall when said di aphragmis pressed
agai nst the peripheral projection on ghf¢;irst surface of the seating ring.
11 2. A diaphragmvalve as clained in claim1l wherein said seating ring is
provided with a groove and said val ve seat




conprises a synthetic resin material disposed in said groove. 3. A

di aphragm val ve as clained mclaim1l wherein said valve seat and said
seating ring conprise a nonolithic body. 4. A diaphragmvalve as clained in
claiml wherein said seating ring is provided with a groove and said second
annul ar projection conprises a synthetic material disposed in said groove.
5. A diaphragmvalve as clained in clagmg wherein said seating ring and
sai d second annul ar projection conprise a nonolithic body. 6. A di aphragm
valve as clainmed in claim1l wherein said seating ring, second annul ar
projection and val ve seat com prise a nonolithic body. 7. A diaphragm
valve as clainmed in claim1l wherein said seating ring conprises an elastic
metal li c body.

13




8.. A di afM»agm val ve conprising: a valve body having a chanber, a fluid
i nl et passage and a fluid outlet passage comunicating with sai.d cham ber
t hrough openings in a wall of said chanber; a di aphragm di sposed in said
chanber and divi.ding said chanber into an operating chanber and a val ve
cham ber; a renovable elastiic seating ring disposed against said wall in
sai d val ve chanber, said seating ring hgv%ng a first passage extending
t her et hrough and conmuni cating with sai i nl et passage and second

passage neans c nicating wth said val ve chanber on opposite sides of

said seating ri ring having a val ve seat disposed thereon

and surrounding said first passage on a first surface of said seating ring
facing said phe present invention comprises a diaphragm valve for the

control of fluid flow comprising a fluid inlet means (8);
a fluid outlet means (9); a fluid path means defining a
fluid flow path through said valve between the inlet and
outlet; a flexible diaphragm means (6) juxtaposed said
fluid flow paﬁh; valve seat means (12); and means (4) for
flexing said diaphragm means into contact with said seat
means thereby to reduce or stop thé flow of fluid in said
path; cha:rl:a.cterised in thét said seat means (12) is
removabie for ease of maintenance or replacement; said
seat means may, in soﬁe embodiments, be carried by a
removable seat carrier (7) within a valve cavity(2)

formed in a valve body (1)..

- (Please note that Figure 1 should accompany the abstract when published)

. — - i " e . sty @ et et o e *



1p0s o y()\{ro
di aphragm 12 valve 0 er ating.. s for selegtivel Véng said dia-
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1. A diaphragm valve comprising:

a valve body having a chamber, a fluid inlet passage and
a fluid outlet passage communicating with said cham-
ber through openings in a wall of said chamber; -

a diaphragm disposed in said chamber and dividing said

~ chamber 1nto an operating chamber and a valve cham |
ber; .

a removable elastic scatmg nng chsposcd against said wall
in said valve chamber, said seating ring having a first
passage extending therethrough and commumicating
with said fluid inlet passage and second passage means
communicating with said valve chamber on opposite

sides of said seating ring, said seating ring having a
valve seat disposed thereon and surrounding said first
passage on a first surface of said seating ring facing said
diaphragm;

valve operating means for selectively moving said dia-

- phragm into contact with said valve seat to block flow
of a fluid from said fluid inlet passage to said valve
chamber; and, _

a daaphragm bolder for pressing against a peripheral
regmn of a first surface of said maphragm, said seating

. . ring having a peripheral projecuon on its first surface -

| - against which said diaphragm is presscd to thereby

clamp said diaphragm, said seating ring having first and
second annular projections on a second surface of said
seating ring facing said wall, said first annular projec-
tion surrounding said first passage and said second
annular projection extending along the pedphery of
said second surface, said first annular projection
extending outwardly from the second surface of the
seating ring further than said second annular projection
whereby said first annular projection forms a fluid seal
with said wall when said diaphragm is pressed against
the peripheral projection on the first surface of the
seating ring.
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tions on a second surff

annul ar projection su flirist passage and said second annul ar
protection extend- irg lalong the perilphery o
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the seating ring fur than._said secgnd annul ar prOJectlon mhereby said
first annular projection forns a fluid seal with said wall when said

of ‘Fhe seati nszsamwxﬁw%ﬂeémmm jgﬁé%%iaos?,r foce
further tharseatingrimg isprovidedowithcaigroovenandesaid vvalveiseate of the
seating-ri Ndsgmprises a synthchc rcsm material disposed in said groove.

B 3. A diaphragm valve as claimed in claim 1 wherein said

- valve seat and said seating ring comprise a monolithic body.

4. A diaphragm valve as claimed in claim 1 wherein said
seating ring is provided with a groove and said second
annular projection comprises a synthetic material dmposed
in said groove.

5.A dxaphragm valve as claimed in claim 1 wherein said
seating ring and said second annular projection compnse a
monolithic body. -

6.A dxaphragm valve as claimed in claim 1 wherein said
seatmg ring, second anmular projection and valve seat com-
prise a monolithic body. |

7.A dlaphragm valve as claimed in claim 1 wherein saxd
seating ring comprises an elastic metallic body.

8. A diaphragm valve comprising:- ' .

a valve body having a chamber, a finid inlet passage and

a fluid outlet passage commumcatmg with said cham-
ber through openings in a wall of said chamber; _

a diaphragm disposed in said chamber and dividing said

.- chamber into an operating chamber and a valve cham-
~ . ber;
aremovable elastic seating ring dlsposed against said wall
in said valve chamber, said seating ring having a first
passage extending therethrough and communicating
with said fluid inlet passage and second passage means
~ communicating -with' said valve chamber on opposite
sides of said seating ring, said seating ring having a
valve seat disposed thereon and surrounding said first
passage on a first surface of said seatmg ring facing smd
diaphragm; :
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valve operating means for selectively moving said dia-
phragm into contact with said valve seat to block flow
" of a fluid from said fluid inlet passage to sa1d valve
chamber, and,

a diaphragm holder for pressing against a penpheral
region of a first surface of said diaphragm said seating
ring having a peripheral projection on its first surface
against which said diaphragm is pressed to thereby
clamp said diaphragm, |

said seating ring having first and second a.nnular projec-
tions on a second surface of said seating ring facing
said wall, said first annular projection surrounding said
first passage and said second annular protection extend-
ing along the periphery of said second surface, said first
annular projection extending outwardly from the sec-
ond surface of the seating ring further than said second
- anmular projection whereby said first annular projection
forms a fluid seal with said wall when said diaphragm
is pressed against the penpheral projection on the first = -
surface of the seating ring said first annular projection -
projecting about 0.5 mm further than the second annu-
- lar projection from the second surface of the seating
ring. | o
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