TITLE B uid Fl ow Control Valve 5 The present invention is related to a
check valve for insertion into a fluid, liquid or gas, flow line. The
conventional |ine check valve body has a val ve operation space with which
an inlet passage and outlet 10 - passage are in conpmnication. A valve
disk is nounted at- a val ve seat forned at theﬁ%ﬁéﬁng mouth of the inlet
passage in such a manner that the valve disk is¥allowed to slide to be
rested on and nove away fromthe valve seat, withgsgle valve di sk being

bi assed to 15 its val ve seat by sprimg nmeans usually a coil spring.
However, such conventional |ine check valves have a small area for

recei ving the operating pressure. So 20 In a case where the inlet
volune or the inlet pressure to the inlet passage is snall, the valve nmay
not operate effectively and reliably.

TITLE

* Fluid Flow Control Valve *

5 The present invention is related to a check valve for

insertidn into a fluid, liquid or gas, flow line.

-The conventional line check valve body has a valve
operatién-space with which an inlet passage and outlet
10 passage are in communication. A valve disk is mbunted
at a valvé seat formed at the opening mouth of the
inleﬁ péssage in such a manner that the valve disk 1is
allowed to slide to.be resﬁed on and move away from
the Qélﬁé seat, with the valve disk being biassed to
15 its valve seat by spring means usually a coil

- spring.

waever,'.such conventional line check valves have a
small area for receiving the operating pressure. So
20 in a ca#e where the inlet volume or the inlet pressure
to the inlet passage .is small, the valve may not

'opera:e effectively and reliably.
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2 Aﬁdi%ionally, adj ustnment of the spring may be required and this is
difficult wwth an encl osed spring. The area of the sealing portion and the
area of the 5 differential pressure receiving portion are al nost the
sane. If the area of the sealing portion is big, the valve has good
responsi veness but sealing capacity may be conprom sed. 10 Sliding of

t he val ve body, under the influence of a coil spring tends to
generate abrasive powder. In addition, since the nunber of parts enpl oyed
in the val ve operation space is greats ®#he=internal structure is .
conplicated and fluid residues such as gas residues 15 my be . .
generated.  Ther efddditignaldyn adivement pfcthecEing Moy Sengeaetnedini e

for fluid transportation lines of_the manufacturi devi ces of
seni conduct ors and ﬂ%rﬂh‘fe&?i SéfL-Q}C@[fC .“,"t&r aVa%‘Eﬁnﬁﬁq%ggr&f‘g\‘/acuum

The area of the sealing portion and the area of the
S differential pressure receiving portion are almost the
same. If the area of the sealing poftion is big, the
valve has good responsiveness but sealing capacity may

be compromised.

10 Sliding_of the valve body, under the influence of a
coil spring tends to generate abrasive powder. -In
addition, since the number of parts employed in the
valve opera£ion space is great, the internal structure
is compliéétéd and fluid residues such as gas residues

15 may be generated. Therefore, the cénwentional line
check valve is not suitable for fluid transportation
lines of the manufacturing devices of semiconductors
and pharmaceuticals, etc., or vacuum lines of vacuum

-apparatuses which require a higher clean degree.
20 _
 Further, when the differential pressure surpasses the
resistihg force of the springs, the fluids start to
flow. When the fluids start to flow, differential

pressure drops and the valves close due to the



aphardtuses whi ch require a higher clean degree. 20 Further, when the
differential pressure surpasses the resisting force of the springs, the

fluids start- to fl ow

Wien the fluids start to flow differential

pressure drops and the valves close due to the =~ 3 resisting force of

the springs. As a

result, the so-called chattering phenonenon occurs.

The present invention, in view of the di sadvantages of 5 t he

conventional valves,

functionally separates the area for receiving the

differential pressure and the area of the 8eating portion and di spenses

with springs. 10
above di sadvant ages.

10
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The,oblective of the invention is to overcone
resisting force of the springs. As a result, the

so-called chattering phenomenon occurs.

The present invention, in view of the disadvantages of
the conventional valves, functionally separates the

area for receiving the differential pressure and the

t he

area of the sealing portion and dispenses with

springs.

The objective of the invention is to overcome the

above disadvantages.

The line check valve of the present invention which
sclves these problems comprises a valve body, a

confined valve operation space provided in the valve

'body and enclosed by an upstream side wall surface in

which an inlet passage has an opening mouth and a
downstream side wall surface in which an outlet
passage has an opening mouth, a ring shaped static
seal sﬁrface on the upstream side wall surface, a
diaphragm which has a movable seal positioned opposite
the static seal surface; and a seal ring secured to

the static seal surface or the movable seal.



Thée |i'ne check valve of the present invention which solves these problens
conpri ses a val ve body, a 15 confined valve operation space provided

in the val ve body and encl osed by an upstream side wal |
i nl et passage has an opening nmouth and a downstream si de wall

whi ch an outl et passage has-an opening nouth, a ring shaped static 20 :
seal surface on the wupstream side wall surface, a diaphragm which has
a novabl e sea
secured to the static seal surface or-tHe movabl e seal. 4 The centra

unit or the circunference unit of the diaphragmis fixed on the upstream

si de wal |

central

positioned opposite the static seal surface, and a seal

surface ofheheahdwadt remit sicde Wkl circumference uniy{of Hehe

part of the diaphragmis secured to the

10

15

20

diaphragm is fixed on the upstream side ‘wall surface

or the downstream side wall su:face.

If the central part of the diaphragm is secured to the
wall sﬁrface, the movable seal is provided at the
circumferéntial part of the diaphragm and the opening
mouth of the inlet passage is positicned on the inner
side bf the static seal surface on the upstream side

wall surface.

If the circumferential part of the diaphragm is
secured'.to the wall surface, the diaphrégm is in the
ring shape and is provided with the movable seal at
the centre thereof, with the opening mouth of the
inlet passage being positioned on the outer side of

the static seal surface. .

If ‘a fluid .flows into the inlet passage, the
differential pressure of both sides of the diaphragm
deforms the diaphragm, thereby separating the movable
seal fromjthe static seal surface. As a result, the

two passages are connected with each other and the

surface in which an
surface in

ring



wal | surface, the novable seal is provided at the circunferential part of
t he di aphragm and the opening nouth of the inlet passage is positioned on
the inner side of the static seal surface on the upstream side 10 wal |
surface. If the circunferential part of the diaphragmis secured to the
wal | surface, the diaphragmis in the ring shape and is provided with the
novabl e seal at 15 the centre thereof, wth the opening nouth of
the inlet passage being positioned on the outer side of the static seal
surface. If a fluid flows into +h& i-nlet passage, the 20
differential pressure of both sides of the diaphragmdeforns the

di aphragm thereby sépaidtfiays fzomoveits e igdet f possage stat itheseautlet
surface. As a result, the two passages are connected with each other and
t he passage.

If a reverse flow occurs in the outlet passage, the
5 diffferential pressure of both sides of the diaphragm
deforms the diaphragm reversely to the case above
mentioned, thereby putting the movable seal in pressed
contact with the static seal surface via the seal
ring. As a result, the two passages are disconnected
10 by the contact of one seal member with the seal ring
secured to the other seal member, thereby inhibiting a
reversed flow from the outlet passage to the inlet

passage.

15 The present invention will now be described by way of
example and with reference to the accompanying
draswings wherein:-

"Figures 1 and 2 are sectional views of a first

20 embodiment of the line check valve according to the
present invention respectively in the open and closed

condition and



fluid flows fromthe inlet passage to the outlet passage. If a reverse flow
occurs in the outlet passage, the 5 diffferential pressure of both
sides of the diaphragm deforns the diaphragmreversely to the case above
menti oned, thereby putting the novable seal in pressed contact with the
static seal surface via the seal ring. As a result, the two passages are

di sconnected 10 by the contact of one seal nenber with the seal ring
secured to the other seal nenber, thereby inhibiting a reversed flow from
the outl et passage to the inlet passage. -156 -. The present invention wll
now be descri bed by way of exanple and with reference to the
acconpanyi ng drasw ngs Bilgerei n:3 Fiigur ea lseatichadr eviewt | sinawing ewmnothen
first 20 enbodi ment of the line check valve according to the present
i nvention respectivel yemhodhpenpaf &he éhvertiaroddi thenoper condition.

The line check valve of this embodiment comprises a
S valve body , a diaphragm 2 mounted in said valve body

1 and sealing ring 3 mounted on said diaphragm 2.

An inlet passage la aﬁd outlet passage 1lb are formed
in alignment through valve body 1. Within the central
10 portion of the valve body 1, a space 6 for valve
operation surrounded by the upstream side wall surface
4 and downstream side wall surface 5 has been
provided on the upstream side wall surface 4, a
circular reversé pressure receiving surface 4a and a
15 ring-shaped static seal surface 4b positioned on the
circumferential side thereof are provided. The
reverse pressure receiving surface 4a and the static
seal surface 4b constitute a continuous, flat surface
éhich extends in a direction rectangularly relative to
20 the inlet passage la. The inlet passage la has an
opening mouth 7 on the reverse pressure receiving
surface 4a. On the downstream side wall surface 5 are
provided a first and second normal pressure receiving

surfaces S5a and Sb which are positioned opposite the



6 Figure 3 S a sectional view showi ng another enbodi nent of the

I nvention in the open condition. The |line check valve of this enbodi nent
conprises a 5 valve body , a diaphragm?2 nounted in said valve body 1
and sealing ring 3 nounted on said diaphragm 2. An inlet passage |la and
outl et passage |Ib are forned in alignnment through valve body 1. Wthin the

central 10 portion of the valve body 1, a space 6 for valve
operation surrounded by the upstreamside wall surface 4 and downstream
side wall surface 5 has been prowvi ded -on the upstream si de wal |

surface 4, a circular reverse pressure receiving surface 4a and a 15
ri ng-shaped stati creeerde spreaserdb passivimgeduofacdetaciansuther shatit
side thereof are provi ded. The reverse pressure receiving surface 4a
and the static seal surface 4b respectively. The first normal
pressure receiving surface S5a is a conical surface
with its top located near and opposite the centre of
S the reverse pressure receiving surface 4a. The second
normal pressure receiving surface 5b is a flat, ring
shaped surface and =extends in a direction
rectangularly relative to the ocutlet passage 1lb. The

second normal pressure receiving surface 5b has an

10 opening mouth 8 of the outlet passage 1b.

" The diaphragm 2 compriseé a circular body 2a made of a
thin metal sheet and a metal ring-shaped movable seal .
2b secured to the circumference of the body 2a and is
15 placed in a valve operation space 6 with its centre
being fixed. That is, welding and securing of the
centre of the circular body 2a onto the top of the
first normal pressure receiving surface 5a makes it
possiblé:for-the diaphragm 2 to be deformed so that
20 the movable seal 2b can be moved back and forth in an
‘axis line direction rectangularly relative to the
static seal surface 4b. The diaphragm effectively
pivots .about the annulus .of its securement to its

supporting wall. The diaphragm is non-resilient



seal surface 4b constitute a continuous, flat surface which extends in a
direction rectangularly relative to 20 the inlet passage la. The inlet
passage |a has an opening nouth 7 on the reverse pressure receiving
surface 4a. On the downstream side wall surface 5 are provided a first and
second normal pressure receiving surfaces 5a and 5b which are positioned

opposite the 7 reverse pressure receiving surface 4a and the static seal
surface 4b respectively. The first normal pressure receiving surface
5a is a conical surface with its top toc8ted near and opposite the centre
of 5 the reverse pressure receiving surface 4a. The second nor nal
pressure receiving $aviage b iighgrenhibias fithespee they gpeRcer cipged
ext ends in a direction rectangularly relative to,.the outl et Rassage
| b. The position; it pivots or hinges as described in response

to fluid €£flow. This deformation is generated by a

difference between the pressures which act on the two
5 sides of the diaphragm 2. In the state where the
difference in the pressure does not exist (which state
is referred to as "nonload state" hereinafter), the
‘diaphragm 2 is retained in the original, non-deformed
flat shape. The circular body 2a is preferably as thin
10 as possible to improve responsiveness; Even if the
circular body 2a is reduced to the minimum thickness,
the overall rigidity is sufficiently maintained thanks
to the existence 6f the movable seal 2b. The central,
welded part of the circular body 2a is raised to form
15 a tube in order to avoid concentration of a curve

stress to the welded part.

The seal ring 3 is ring-shaped and is made of a mater-
ial such as rubber, plastic and the like, which has an
20 elasticity greater than a certain level and is forced,
under pressure, into and retained in the dovetail

shaped ring groove 2c formed on the movable seal 2b.The



second, normal pressure receiving surface 5b has an 10 openi ng nouth 8 of
the outl et passage | b. The diaphragm 2 conprises a circular body 2a nade of
a thin metal sheet and a netal ring-shaped novabl e seal 2b secured to the
ci rcunference of the body 2a ‘and is 15 pl aced in a val ve operati on space
6 wwth its centre being fixed. That is, welding and securing of the
centre of the circular body 2a onto the top of the first normal pressure
recei ving surface 5a makes it possible for 2 di aphragm 2 to be deforned

so that 20 oyl SeatnelGihdity Wupthdackn@nged0rfing “3 an axis

line direction rectangularly relative to the static seal surface The
di aphragm ef f egldnt@ldt P@tfoveatudy #Adtm w@mz@fseamsweml to
its supporting wall. The dlaphragn1 i's non-resilient 8

In the nonload state where the diaphram 2 is

kept in thé original non-deformed flat shape, the seal
ring 3 is in contact with, bqt not pressed against
the'static seal surface 4b. Hence, the seal ring 3
does not seal a space between the static seal furface
4b and the movable seal 2b of the diaphram 2. There-
fore, since the seal ring 3 is in close contact with
the static seal surface 4b only when the reverse

flow occurs, there is no fear that the seal ring 3 may
adhere to the static seal surféce 4b even if the seal
ring 3 is made of rubber or the likes. The seal ring
3 may be ﬁclded into the ring shape and fitted in the
ring groove 2c or.may be cast into the ring groove 2c.
Or the séal ring 3 can be fixed on the movable seal 2b
by using adhesives. The last method is not applicable
in a case wﬁere melting-out of volatile solvent gives

an undesirable effact.

A fixing ring (not shown) made of a steel wire or the

like may be imbedded inside the seal ring 3.

In the line check valve structured as mentioned above,

if a fluid flows into the inlet passage la, the circular



havi ng. no i nherent bias either to the open or closed position; it pivots or

hi nges as described in response to fluid flow This deformation is
generated by a difference between the pressures which act on the two 5
sides of the diaphragm 2. In the state where the difference in the

pressure does not exist (which state is referred to as "nonl oad state"
hereinafter), the diaphragm 2 is retainedlion-the original, non-deforned

flat shape. Theody @d &t hody ddaghzap of Galefdmmddiih lthe difscPassi bl e
to i nprove responsiveness. Even if the circular body 2a is reduced to

t he m ni mum t hiodk mdwes £ itdsx evatralll priedstivtey decenif i i Qi facavs ot sy ned
thanks to the existence of the novable seal 2b. The central, welded part of
the circul ar bddff2xence desnakano ther prEssure actimye or ntloe deur fd®2 avoi d
concentration of a curve stress to the welded part. The seal ring 3 is
ri ng- shaped an@fi s nmdthe cfiaphramer? faglingudineasinldgtharasgagstlia amdl the
| i ke, which has an 20 el asticity greater than a certain level and is
forced, pressure on the surface facing the ocutlet passage lb.

This separates the seal ring 3 from the static seal

surface 4b. As a result, the two passages la and 1lb

are connected, thereby allowing the fluid to flow from

the inlet passage la to the outlet passage lb (see Fig.

1l). 1It depends on the flow rate of the fluid how much

the seal ring is distanced from the static seal surface

Even if the inflow volume or inflow pressure in the
'inlet passage la is small and the difference between

the pressure acting on the surface of the diaphram 2
facing the inlet passage la and the pressure on the
other surface facing the outlet passage lb is small, the
seal ring 3 is separated fram the static surface 4b without fail
since the pressures act on.the almost entire surfaces (
except for the fixed central part) of the diaphram 2
having a great surface area and the seal ring 3 is
provided on the diaphram 2 having ﬁo spring force. On
the other hand, if the flow rate is great or an impact
pressure is generated, the circular body 2a and the

movable seal 2b of the diaphram 2 are engaged with the



under pressure, into and retained in the dovetail shaped ring groove 2c
formed on the novabl e seal 2b. The 9 deformation of the diaphram 2 makes
the seal ring 3 contact and nove away fromthe static seal surface 4b. In

t he nonl oad state where the diaphram 2 is kept in the original
non-defornmed flat shape, the seal ring 3 is in contact with, but not
pressed against the static seal surface 4b. Hence, the seal ring 3 does not
seal a space be%weeq the statig seal furfdde 74b and the novabl e seal 2b of
t he di aphram 2. Tﬁ?r"e-a"%oF@,""&ﬁnQéetsﬁ&r%é?cﬁilﬁdns Serfic@sod@ cih-act with

the static seal .surface onl v when the_reverse flow occurs, there is no
fear that the sé%lar%ﬁﬁuggﬁaﬁ §8ﬁ558rt SEREMREIPN. OfaFhe, ALABNEAR ven i f

the seal ring 3igsp¥%@%nQLdﬁuQRS£e8§ gggpbk %Sanngc%%%Evg T%ad £from

acting on the diaphram 2.

3

hat is to say, in a case where the flow rate or the

(2]

luid pressure is within a certain range, the diaphram
2 is deformed to form between the seal ring 3 and the
static seal surface 4b a space the extent of which
corresconds £o how much the flow rate is. However, if
the Ilow rate or £luid pressure exceeds the above

mentwcned range, no deformation greater than a certain

extent occurs.

When the £fluid flows reversely, the circular body 2a of
the diaphram 2 is deformed in the direction of the
reverse pressure raceving surface 4a by a difference
between the pressure acting on the surface facing the
inlet passage la and the pressure on the surface facing
the outlet passage lb, thereby causing the seal ring 3
peessed . .
to be in"contact with the static seal surface 4b. As a
result, the space between the circumference of the
diaphram 2 and the static seal surface 4b is closed and
sealed by the seal :;nq 3 and, hence, the inlet and
outlet passages la and lb are disconnected, thereby

preventing the reverse flow from the outlet



3 ay be nolded into the ring shape and fitted in the ring groove 2c or may
be cast into the ring groove 2c. O the seal ring 3 can be fixed on the :
novabl e seal 2b by using adhesives. The last nmethod is not applicable in a
case where nelting-out of volatile solvent gives an undesirable effect. A
fixing ring (not shown) nade of a steel wire or the |ike may be inbedded
inside the seal ring 3. In the line check=vhBve structured as nentioned

above, if a flui dobkesgel nbocbnesbnt £lepasasesobasal ieagi bol an,) - 10 -
body 2a of the diaphram 2 is deforned in the direction of fhe fi'rst norma
pressure receiving surface 5a by a difference between the pressure acting
on the surface of the diaphram 2 facing the inlet passage |la and the
pressure on the sBvéacéf acéngifherentsebepagsagenbboressurs acting on

the surface oI the diaphram facing the inlet passage
la and the pressure on the surface facing the outlet
recewing

Sassage 13 is small, the great pressuraYarea makes it

Possitle Ior cthe seal ring 3 to have a sufficent

sealing efiac: is demonstrated. On the other hand, if
T2 raverse cressure acting on the diaphram 2 is
2:Zessiv2 or an impact gressure occurs, the circular
scdr 2a oI the diaphram is engaged with <he reverse
Srassure racerving surface 4a and, as a resul:, a
rther iefo:ﬁation thereof is stopped, thereby
Preventing an excessive load from acting on the
diaparan 2. Accordingly, the pressure resistance

dericrmance is remarkably improved.

3y the way, a very small valve operation space 6 in
communicacion with the passages la and lb is enough

as long as it permits the deformation of the diaphram

.

6 therei

]

ané only the diaphram equipped with the seal
ring 3 is installed in the valve operation space 6.

As a resul:t, no spots likely to trap fluid resicdues



Thi's separates the seal ring 3 fromthe static seal surface 4b. As a
result, the two passages la and | b are connected, thereby allow ng the
fluid to flow fromthe inlet passage la to the outlet passage |b (see Fig.
1). It depends on the flowrate of the fluid how nmuch the seal ring is

di stanced fromthe static seal surface 4b. Even if the inflow vol unme or
inflow pressure in the inlet passage |a;gs_snall and the difference between
the pressure acti,ng on_the surface of the diaphram 2 facing the inlet
passage la an®1tk B SRTrEEBHITR ihFOTed dck §h ¥Rl ¥he outl et passage
b is small, the J ri IS separated fromthe static surface 4b

W t hout fail:ﬁ%ﬁgé %5;#%%% r%@ act on the al nost entire surfaces ( except
for the fixed central part) of the diaphram 2 having a great surface area
and the seal ring 3 is provided on the diaphram 2 having no spring force.

On the other hapdiide tdifedd OMIA Qdcd AR O Hb (AR O SRS d

generated, the circular body 2a an?'the g nEE cioe
is not limited to the embodiment mentioned above, and
can be modified appropriately within the range not
exceeding the fundamental principles of the present

invention.

For example, as shown in Fig. 3, it is possible to fix
the circumferential part of the diaphram 2 to the wall
surfaces ¢ and 3, and mount the movable seal 2b at the

central part thereof.

That is to say, according to the check wvalve shown in
Fig. 3,{2 circular bodvy 2a is formed in a ring shape,
a seal ring 2-b, i.e. a tube shaped movable seal is
welded to the central part of the circular body 2a and
and the seal ring 3 is fixed to the static seal
surface 4b. The inlet passage la has the opening

mouth Y7 on the outer side of the static seal surface

In Fig. 3, a numeral 9 designates a sStainless- steet made fixing
ring embedded inside the seal ring 3. The seal ring 3

may be formed with the fixing ring placed inside. Aas

a result, the seal ring 3 is fixed inside the ring

groove 2c and is not allowed to pop out.



novabl e seal 2b of the diaphram 2 are engaged with the
second pressure receiving surfaces 5a, 5b. As a result,

11 first and
a further

deformati on of the diaphram 2 is prevented, thereby stopping an excessive
|l oad fromacting on the diaphram2. That is to say, in a case where the
flowrate or the fluid pressure is wthin a certain range, the diaphram 2
is deformed to formbetween the seal ring 3 and the static seal surface 4b
a space the extent of which corresponds to how nuch the flowrate is.
However, if the flowrate or fluid pressure_exceeds the above nentioned
range, no deformation greater than a cer tailft &xt ent occurs. Wien the fluid
flows reversely, the circular body 2a of the diaphram 2 is defornmed in the
direction of thds explained above, the check valve of the present

invention fdnctionally separatés the diameter of the
seal ring and the differential pressure receiving

area and has a great area on which the fluid pressure
acts for the operation of the movable seal. In
addition, it dces not employ any springs. As a result,
the check exhibits an excellent operational accuracy
and responsiveness and is capable’of always

demonstrating a superior function without occurrence

of the chattering phenomenon.

Further, since the diaphragm has some flexibility,

the position of the diaphragm can be automatically

corrected even if it is initially displaced. As a

result, the movable seal closely adheres to the seal

ring. If the excessively big fluid pressure in the

' normal direction is applied, the diaphragm is

engaged with and supported by the first normal

pressure receiving surface. If the excessively big

reverse pressure is applied, the movable seal

squeezes and deforms the seal ring, and is engaged

with and supported by the upper stream side wall

surface. As a result, the deformation of the

disphragm and the damages to the seal ring are

orevented.



reverse pressure receving surface 4a by a difference between the pressure
acting on the surface facing the inlet passage la and the pressure on the
surface facing the outlet passage |b, thereby causing the seal ring 3 to be
in contact with the static seal surface 4b. As a result, the space between
the circunference of the diaphram 2 and the static seal surface 4b is

cl osed and sealed by the seal ring 3 and, hence, the inlet and outl et
passages |la and | b are disconnected, thereby preventing t he
reverse flow fromthe outl et 12 passage 1b to the inlet massage la (see
Fig. 2). Even if the difference between the pressure acting on the surface
of the diaphramfacing the inlet passage la and the pressure on the surface
facing the outlet passage 1b is small, the great pressure receiving area
makes it

-15 -

Since no abrasion powder is produced and the spots for
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the fluid residues such as gas residues are
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v eliminated, this line check valve can be
suizably emploved in the fluid transportation line of

e semi:cznductor manufacturing cdevice, the vacuum line-

-

-
-

(RN

¥
[T

Vol

$

um apparatus and the likes all requiring a
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acree of cleanness.

Addizzcnaily, since this valve does not carry the
springs which need ajustment of the pulling (or pushing)
force z:nd has a simpie structure, it excels in
assembling and operacion and the performance .does not
change even iZ the direction in which the valve is

instalied is altered.



ﬁossible"TﬁT-the seal r|ng 3 to have a sufficent sealing capacity mnth t he
resul t t u erlor ‘sealing effect is denonstrated. On the ot

hand, |f mw sure acting on the diaphram 2 is excessj

| mpact pressu he circul ar body 2a of the dlaphram

with the reverse pré%sdre receiving surface 4a and, as T 1
deformation thereof is stopped, thereby preventing an ex% Y oad from
acting on the diaphram 2. Accordingly, the pressure rgst >
is remarkably inproved. By the way, & vaey-small valve Opere I on space 6 in
communi cation with the Eassages la and | b is enough as \:8 g as it permts

t he deformation of aphram 6 therein and only the di aphram equi pped

with the seal ring 3 is installed in the valve operation space 6. As a
result, no spots likely to trap fluid residues

1. A check valve comprising a valve body (1), a valve

operation space (6) provided in the valve body.(l) and

5 enclosed by an upstream surface (4) into which an

inlet passage (la) opens and a downstream surface (5)

with an opening for an outlet passage (lb), a
ring-shaped static seal (4b) provided on the upstream '

surface (4), a diaphragm (2) secured to one of the

10 surfaces (4) or (5) and which has a seal (2b) movable

| with it positioned'opposite the Static seal surface

(4b), ahd a sealing ring (3) being secured the movable

seal (2b) or the static seal surface (4b), the

arrangement being that when fluid flows in the inlet

15 passagé the diaphragm is moved to separate the seal

(2b) from surface (4b) whilst reverse flow presses the

seal (2b) against the surface (4b).

2. | - A check valve according to Claim 1 wherein

20 the diaphragm has the central part secured to either
surface (4) or (5) and the movable seal (2b) is
positioned adjacent the periphery.

. Thls Sheet Has Been Reﬂlaced

g
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such as gas residues are fornmed in the valve operation spac
check val ve according to-thepresent invention is not limted/ t

enbodi ment nentioned ab be nodi fied appropri
range not exceedi ngm‘\ “ principles of the prg ' At i on.
For exanple, as show# M3sitis possible to nferenti al

part of the diaphram2 to the wall surfaces 4 and 5 At the novabl e
seal 2b at the central part thereof. That is to s& ( ng to the check
e
\" ded to the central

val ve shown in Fig. 3, the circul ar bd@y=2a is for a ring shape, a
seal ring 2 b, i.e. a tube shaped novable seal s .to

. a‘E‘EFcA‘nHa ¥e %‘é%ﬂrq"‘i%.t? Flagmybdheraife static
seal. surface 4b. J'mhee di%ﬁ}a&ﬁ‘sf f)g%alsat gschhceun?é)eerneln%gal part secured

part of the ci rCLﬁ'ér body 250
to either surface (4) or (5) and the movable seal (2b)

is positioned in the centre thereof.

- This Sheet Has Been Reﬂlaced :
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mouth 7 on the outer side of the static seal surface In Fig. 3, a nuneral 9
designates a stainless steel nmade fixing ring enbedded inside the seal

3. The seal ring 3 may be formed with the fixing ring placed inside.

result, the seal ring 3 is fixed inside the ring groove 2c and is not
all owed to pop out. 14 As expl ai ned above, the check valve of the

present invention functionally separates the dianeter of the seal

ring

As a

ring and

the differential pressure receiving area and has a great area on which the

fluid pressure acts for the operation of the novable seal.

I n additi on,

it

does not enploy any springs. As a result, the check exhibits an excell ent
operational accuracy and responsiveness and is capabl e of always

denonstrating a superior function\Mﬂh@gﬁkc@ccurrence

« FLUID FLOW CONTROL VALVE "

A check valve comprising a valve body

a valve

operation space (6) provided in the valve body (1) and

enclosed by an upstream surface (4)

into which an

inlet passage (la) opens and a downstream surface (5)

with an opening for an outlet passage

(ib), a

‘ring-shaped static seal (4b) provided on the upstreaﬁ

surface (4), a diaphragm (2) secured to one . of the

surfaces (4) or (5) and which has a seal (2b) movable

with it positioned opposite the static seal surface

(4b), and a sealing ring (3) being secured the movable

seal (2b) or the static seal surface

(4b), the

arrangement being that when fluid flows in the inlet

passage the diaphragm is moved to separate the seal

(2b) from surface (4b) whilst reverse flow presses the

seal (2b) against the surface (4b).

(Please note that Figure 1 should accompany the abstract when

published)



of the chattering phenonenon. Further, since the diaphragm has sone
fl.exibility, the position of the diaphragmcan be automatically corrected
even if it is initially displaced. As a result, the novable seal closely
adheres to the seal ring. If the excessively big fluid pressure in the
normal direction is applied, the diaphragmis engaged with and supported by
the first normal pressure receiving surife. If the excessively big reverse

pressure i's applied, the novable seal d deforns the seal ring,
and ‘i s ‘engaged with and supported URp—tpper St m side wall surface. As
a result, the deformation of the @ hgm and amages to the seal ring
are prevented. - Si nce no abrasi gn jerpss r ed and the spots for
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tgapping the fluid residues such as gas residues are virtually elim nated,
Is line check valve can be suitably enployed in the fluid transportation
| ine of the sem conductor manufacturing device, the vacuumline of the
vacuum apparatus and the likes all requiring a high degree of cleanness.

- Additionally, since this valve does not carry the springs which need

aj ustnment of the pulling (or pushing) 263ce ad has a sinple structure, it

excel s in-assenbling and operation g Syt or mance does not change even
if-the direction in which the val Ny s al tered. 16 CLAIMS 1
A check val ve conprising a val ve 1), a operation space (6)
provided in the valve body (1) a osed a pstream surface (4)
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ipto which an inlet passage (1a) opens and a downstream surface (5) with an
opening for an outlet passage (1lb), a ring-shaped static seal (4b) provided
on the upstream surface (4), a diaphragm (2) secured to one of the surfaces
(4) or (5) and -which has a circular body (2a) and a seal (2b) novable with
it positioned opposite the static seal surface (4b), and a sealing ring (3)
bei ng secured to the novabl e seal (2b) 3B the static seal surface (4b), the

arrangenent being that when fluid flows i® the inlet passage the di aphragm
is noved to separate the seal (2b) from sewface (4b) whilst reverse flow
presses the seal (2b) against the s haracterised in that the
downstream si de wall surface (5) S \Q Yypr¢ssyie ceiving surface (5a) to
be engaged with the downstream side Xage of tlhaxclr cul ar body (2a) while
the upstreamside wall (4) has a eNge pregsyr eceiving surface (4a) to
be engaged with the upstream si acejof the\cNcyar body (2a). 2. A
check val ve according to Claim ein the p gm has the central part
secured and the novabl e seal (2 per Npher al | \sp@osed, a second pressure
receiving surface (5b) being prdx bn t he fdo eam side wal |l surface
(5) to engage the seal (2b). 3. heck val _ rding to daiml

wherein the diaphragm (2) has t
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.,

circunferential | r ed and the novable seal (2b) is positioned in the
centre t \Y jm\gmigmi A check val ve according to Caim1l
wher ei n t has the circunf ntial part s ed to ej r
surface (4) or (5) and the novabl e seal Sﬁ’slt@u'ﬁo thongélﬁwecrﬂ%ercéégﬁg

t her eof .
16 REPLACEMENT SHEET
N0V, 1997
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CLAIMS
1 A check valve comprising a valve body (1), a valve operation space (6)

provided in the valve body (1) and enclosed by an upstream surface (4)
into which an inlet passage (la} opens and a downstream surface (5)
with an opening for an outlet passage (1b), a ring-shaped static seal
{4b) provided on the upstream surface (4), a diaphragm (2) secured to
one of the surfaces (4) or (56) and which has a circular body (2a) and a
seal (2b) movable with it positioned opposite the static seal surface
{4b), and a sealing ring (3) being secured to the movable seal {2b) or
the static seal surface (4b), the arrangement being that when fluid
flows in the inlet passage the diaphragm is moved to separate the seal
{2b) from surface (4b) whilst reverse flow presses the seal (2b) against
the surface {4b), characterised in that the downstream side wall surface
{5) has a pressure receiving surface {5a) to be engaged with the
downstream side face of the circular body (2a) while the upstream side
wall (4) has a reverse pressure receiving surface (4a) to be engaged

with the upstream side face of the circular body {2a).

2. A check valve according to Claim 1 wherein the diaphragm has the
central part secured and the movable seal (2b) peripherally disposed, a
second pressure receiving surface (bb) being provided on the

downstream side wall surface (5) to engage the seal (2b).

3. A check valve according to Claim 1 wherein the diaphragm (2) has the
circumferential part secured and the movable seal (2b) is positioned in

the centre thereof.



