FLUID'FLCNVCI»WHEiLER'DESCRIPTICN The invention relates to a fluid fl ow
conttol fassenbly 5 for uyse jh _sem conductor manufacturing
hgd'lglgec%ﬁdff ood nanuf

equi pnrent, vacuum equi pnent,
the like, and nore particularly,

acturing equi

pment and

to a val ve having good durability and

sealing. 10 The cl osureiparts of existing valves have generally

I nvol ved netal to resin contact or netal to netal contact. Metal to resin
contact being superior in sealing 15 performance and durability, has
been extensively used for sem condyctor manufacturing equipnent,

medi ci ne and food manufacturing equipnent and the |ike. However, the

conbi nati on of netal

The first problemis the problem of gas substitution perfornmance.
General ly, once gas has entered into a
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" FLUID FLOW CONTROLLER "

DESCRIPTION

The invention relates to a fluid flow control assembly

for use in semiconductor manufacturing equipment,
vacuum equipment, medicine and food manufacturing
equipment and the 1like, and more particularly, to a
valve having goodldurability and sealing.

The closure parts of existing valves have generally

involved metal to resin contact or metal to metal

~ contact.

Metal to resin contact being superior in sealing
performance and durability, has been extensively used
for semiconductor manufacturing equipment, médicine
and food manufacturing equipment and the like.
However, the combination of metal and resin in valves

involves a number of problems.

The first problem is the problem of gas substitution

performance. Generally, once gas has entered into a

and resin in valves involves a nunber of problens. 20



-2- narrow gap, rt is extrenely difficult to renove. In a closure having
the conbination of nmetal and resin, it is necessary to fix the resin to
netal (for exanple, to fix the resinto the tip of a stem, causing a gap.

5 Removal of the gas that has entered into the gap is difficult,
prejudi cing .the performance of the valve in respect to gas substitution.
The second problemis the problem of discharging gas 10 fromthe resin.

Vari ous gas conponents are contained in the resin and such conponents are
desorbed with the rise in vacuum -Ag a result of this, reduced degree of
vacuum or prolonged vacuum ng tinme is caused by discharging the foregoing
gas. 15 As a' neaasrdwigapel ¥t nis textremplylifificult has demewe. In a

closure having the combination of metal and resin, it

is necessary to fix the resin to metal (for example,

to fix the fesin to the tip of a stem), causing a gap.

S Removal of the gas that has entered into the gap is

difficult, prejudicing the performance of the valve in

respect to gas substitution.

The second problem is the problem of discharging gas
10 from the résin. Various gas components are contained
in the resin and such components are desorbed with
the rise in vacuum. As a result of this, reduced
degree of vacuum or prolonged vacuuming time is caused

by discharging the foregoing gas.

- 15
As a means for solving these problems it has been
proposed to reduce the volume or the surface area of
resin and to use improved materials, but these
proposals have not been entirely successful.
20

A metal to metal closure does not present the
foregoing problems. Therefore, arrangements such as

shown in Figure 9 through Figure 11 have been used.



proposed to reduce the volune or the surface area of resin and to use
| nprioved material s,

20 A netal

Ther ef or e,
been used.

part A5

but

to netal

t hese proposals have not been entirely successful.
cl osure does not present the foregoing problens.

arrangenents such as shown in Figure 9 through Figure 11 have
-3- However, in the closure part A of the conical type as

shown in Figure 9, because the valve body B slides against the val ve seat

C, pulverized particles are generated by sliding. In the flat type closure

shown

in

Figure <@ -~the sealing performance between the

val ve body B and the valve seat Cis relatively low Further, in the
protrudi ng typeHowevere pdar thé clmsure paFt uiraf the conidalngypeead i ng or

flaking is
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shown in Figure 9, because the valve’ bbdy B slides

against the valve seat C, pulverized particles are

generated by sliding. In the flat type closure part A
shown in Figure 10, the sealing pefformance'between
the valve body B aﬁd the valve seat C is relatively
low. Further, in the protruding type closure part A
shown in Figure 11, crushing, denting or flaking is
likely to occur in the part where the valve body B and

the valve seat C come in contact.

In a closure part having the combination of metals, in
order to increase the sealing performance thereof,
machining accuracy of the sheet surface can be
increased, soft metal can be used, and the surface
pressure of the sheet section should be increased
among other conditions. Various types of restrictions
are involved including the rise in machining costs,
generation of dust of pulverized particles and

occurrence of crushing and deformation.

The present invention sets out to solve problems such

as the foregoing.



likely to occur in the part where the valve body B and 10 t he val ve
seat :C cone in contact. In a closure part having the conbination of netals,
in order to increase the sealing performance thereof, machining accuracy
.of the sheet surface can be 15 i ncreased, soft metal can be
. used, and the surface pressure of the sheet section should be increased
anong ot her conditions. Various types of restrictions are involved
including the rise in nmachining costs, generation of dust of pulverized
particles and 20 occurrence af gcrushing and deformati on. The present
I nvention sets out to solve problens such as the foregoing. -4-
Accordi ng to theapsmsHng tovelwd ipreseher inventioavthiee dsf prodidédw cont r ol
assenbly with a closure part

fluid flow control assembly with a closure part

comprising a valve body and a valve seat which contact

one another to shut off the fluid flow characterised

5 in that the contact surface of either the valve body
or the valve seat comprises a metallic film backed by

a resiliently deformable body.

In the fluid flow control valve according to ‘the
10 invention when the wvalve is to be closed, the valve

body moves to contact the valve seat. As closure

force is applied the f£film is deformed to the

éonfiguration of the surface of which it contacts,

thié deformation being allowed by deformation of the
15 resiliently deformable body.

As the closure force applied to the valve body is
released, the film and the body having been subjected
to slight elastic deformation restore their original

20 shape.

The invention will now be described by way of example

and with reference to the drawings wherein:-



conprising a valve body and a val ve seat which contact one another to shut
off the-fluid flow characterised 5 in that the contact surface of
either the valve body or the valve seat conprises a netallic film backed
by a resiliently defornmable body. In the fluid flow control val ve
according to the 10 I nvention when the valve is to be closed, the
val ve body noves to contact the valve seat. As closure force S
applied the film is deformed to the configuration of the surface of
which it contacts, this defornatiLog being allowed by deformation of the 15
resiliently deformable body. As the closure force applied to the val ve body

i s rel eased, theidudem and ide dodynyitidichadleeBeStitrEChed 40 Sldight el astic
deformation restore their original 20 shape. The invention will now be
descri bed by wegordircdilenphecamiing tb tied diiesece émbddimedtavéfngsnsherein: -

present invention.

5 Figure 2 is a section illustrating the closure part A
of a fluid controller according to the second

embodiment of the present invention.

Figure 3 is a section illustrating the closure part A
10 of a fluid controller according to the third

embodiment of the present invention. .

Figure 4 is a section illustrating the closure part A
of a fluid controller according to the fourth

15 embodiment of the present invention.

Figure 5 is a section illustfating the closure part A
of a fluid controller according to the fifth
embodiment of the present invenfion.

20
Figure 6 is a section illusﬁrating the closure part A
of a fluid controller according to the sixth

embodiment of the present invention.



-5- Figure 1 is a longitudinal section of a fluid controller
according to the first enbodi mrent of the present invention. 5 Fi gure
2 is a section illustrating the closure part Aof a fluid controller
according to t he second enbodi nent of the present invention. Figure 3
Is a section illustrating the closure part A 10 of a fluid

controller according to t he third enbodi nent of the present
invention.. Figure 4 is a section illustrating the closure part A of a
fluid controller according to_ gthe fourth 15 enbodi nent of the
present invention. Figure 5 is a section illustrating the closure part A of

a fluid cont r?ié‘&'}e @09.9"3' SéttionOillideratihiyf the afliveilireepar®fa t he
present invention:
of a fluid controller according to the seventh

embodiment of the present invention.

5 Figure 8 is a section illustrating the closure part A
of a fluid controller according to the eighth

embodiment of the present invention.

Figures 9 to 11 are explanatory drawings of the

10 closure parts A according to the prior art.

In the drawings A is the closure part, 1 the valve
part with thé fluid flow passage, 2 the cover, 3 the
cover nut, 4 the valve stem, 5 the driving unit, 6 the
15 movable valve body, 7 the valve seat, 8 hydraulic
fluid for activation, 9 thin metallic film, 10 the
reéilently deformable cushion body, 11 the valve body
part which carries the film, and 12 the valve part
which defines the seat.
20
Part 1 has fluid inlet la, fluid outlet 1b, a recess
lc, and fluid flow passéges. Valve seat 7 is formed
at the base of recess Ilc. Cover 2 is securely

installed on part 1 by tightening the nut 3. Further,



Figure 6 is a section illustrating the closure part A of a fl

cont:r ol

ler according to the sixth enbodi nent of the present invention.

-6- Figure 7 is a section illustrating the closure part A of a
controller according to the seventh enbodi nent of the present
Figure 8 is a section illustrating the closure part A of

i nvent i
a flui
pr esent

on. 5
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1 the valve part with the fluid flow passage, 2 the cover
ingide wheveoséem is fihsefited/i rheunsliddbliehestém 4 novabl e

7 the valve seat, 8 hydraulic
with valve body at the lower end thereof. A driving

piston 5a is fixed to the upper end of stem 4 and

drive unit 5 moves the piston unit 5.

The drive unit 5 comprises the piston 5a and cylinder
5b, and the stem 4 is vertically moved by pressure
fluid 8 from the fluid supply inlet 5c or the fluid

supply inlet 5d.

The closure part A which is .a main feature of the
present invention is comprised of wvalve body 6 and
valve seat 7. Valve body 6 has an end portion 11 which
is defined by the lower end of the stem 4. A thin
metal film 9 covers base 11 and a resiliently flexible
cusﬁion body 10 is positioned between the wvalve body
bése 11 and film 9.

The thin metal film 9 is formed into a body having a
cylindrical hollow section 9a to receive the valve
stem and a rib section 9b. The film body 9 may be
formed, for example by pressing a film of nickel or

nickel alloy or by electrodeposition.

ui d
fluid

t he

Figures 9 to 11 are explanatory drawi ngs of the 10

t he

3



fluid for activation, 9 thin nmetallic film 10 the resilently deformable
cushi on*body, 11 the valve body part which carries the film and 12 the
val ve part which defines the seat. 20 Part 1 has fluid inlet la, fluid
outlet Ib, a recess 1c, and fluid flow passages. Valve seat 7 is forned at
the base of recess lc. Cover 2 is securely installed on part 1 by
tightening the nut 3. Further, -7- inside the cover 2 is inserted the
slidable stem4 with valve body at the |ower end thereof. A driving piston
Sa is fixed to the upper end of stém-4 and drive unit 5 noves the piston
unit 5. 5 The drive unit 5 conprises the piston 5a and cylinder

The circumferential edge of the rib section 9b is

clamped between the part 1 and cover 2. The section

9a is installed in the recess lc with the lower end of

the stem 4 inserted. By tightening the cover 2 the

5 airtightness of the valve recess lc is maintained.

The cushion body 10 may be formed by a material or
part which maintains appropriate elasticity and
flexibility such for example as rubber, synthetic

10 resin or a coil spring, in Figure 1 the body 10 is of
fluoro-rubber formed into a disc.

Although in the embodiment of the present invention
the cushion body 10 is preformed it can be formed in

15 situ by pouring liquid resin into the space between 11
and the film. |

As described above closure part A is incorporated into
a piston driving mechanism. The fluid controller to
20 which the closﬁre part A is applied can be
incorporated into other.types of valves such as relief

valves, check valves and pressure reducing valves.



5b, and the stem4 is vertically noved by pressure fluid 8 fromthe fluid
supply tnlet 5¢c or the fluid supply inlet 5d. 10 The closure part A which
is a min feature of the present invention is conprised of valve body 6 and
val ve seat 7. Valve body 6 has an end portion 11 which is defined by the

| ower end of the stem 4. A thin 15 metal film9 covers base 11 and
aresiliently flexible cushion body 10 is positioned between the val ve body
base 11 and film9. The thin netal film9 is fornmed into a body having a 20
cylindrical hollow section 9a_ yo.receive the valve stemand a rib
section 9b. The filmbody 9 may be forned, for exanple by pressing a film
of nickel or niEkgireal Royslswsdy theecéleigROSpa+®N.A in a second

embodiment of the present invention. The valve body 6
is formed by the valve body part 11 at the lower end
of the stem 4. The thin metal film 9 is dished with a
5 rim and the cushion body 10 is a coil spring. The
cross section for inserting the body 10 comprises a
groove lla or part 11 and groove 9c on the body.
Further, the rim of film 9 is welded to the external

surface of the part 11.

10
In the embodiment of Figure 3 the body 10 again is
inserted between the flat front surface of 11 and
guide groove 9c¢c in film 9.

15 In the embodiment of Figure 4 the dished film 9 has a
contacting hemispherical rib 9d and' the
circumferential rim is welded to the external surface
of the wvalve stem 4. Rubber or the like elastomer
fills the space between the part 11 and fiim 9 to

20 provide the cushion body.

In Figure 5 the lower part 11 of the wvalve body has
fluid passage l1lla at the centre in contrast to

previous embodiments where the £fluid passage is in



~-8- The circunferential edge of the rib section 9b is clanped between the
part. 1 and cover 2. The section 9a is installed in the recess 1c with the
| ower end of the stem4 inserted.. By tightening the cover 2 the 5
airtightness of the valve recess 1c is maintained. The cushion body 10 may
be formed by a material or part which maintains appropriate el asticity
and flexibility such for exanple as rubber, synthetic 10 resin or a
coil spring, in Figure 1 the body 10 is of fluoro-rubber fornmed into a
disc. Although in the enbodi nent ofjgt he present invention the cushion body
10 is preforned it can be fornmed in 15 situ by pouring liquid resin
into the space gglygersebt and thehd ifliti #\siglescahhelusilvdy g-shaged e part A
is incorporated into a piston driving mechanism The fluid controller to 20
which the  ckeessesectiant and tlies cizpphiexentiadh edige i isor peldedd into
ot her types of valves such as relief

on the external surface of the valve body base 11, an

annulus surrounding passage llc.

In the embodiments of Figures 6 to 8 closure sections
are shown in which the film 9 and body 10 are on the

valve seat surrounding fluid flow passage 1d.

10 Thus in Figure 6 an annular cushion body 10 made of
coil spring pmovideé a shoulder around the valve seat
and the ring-like cover film 9 made of thin metallic
film covers the cushion body and is welded to the
vaive seat base 12. |

15
According to Figure 7 the valve seat base 12 and the
film 9 have co-operating hemispherical grooves 12a and
9¢ and ring-like cushion body 10 made of coil spring
is inserted into these grooves.

20
According to Figure 8 a filler such as rubber occupies
the space between the Qalve seat base 12 and the film

9. The contacting section 11b of the valve has an



val ves, check val ves and pressure reduci ng val ves. -9- Figure
part A in a second enbodi nent of the present invention.

the*® closure

2 shows

The val ve body 6 is fornmed by the valve body part 11 at the | ower end of

the stem4. The thin netal film9 is dished with a 5 rim and

t he

cushion body 10 is a coil spring. The cross section for inserting the

body 10 conprises a groove 1lla or
Further, the rimof film9 is welded to the external

11. 10 In

10

15

20

t he

part 11 and groove 9c on the body.
surface of the part

enbodi ment of K gare 3 the body 10 again is inserted
between the flat front surface of 11 and guide groove 9c in film9. 15
I n the enbodi realmast Eegusphdridad dirobsdsdation9tbasontact the film

9.

In the foregoing_embodiments, the circumference of the
end of the film 9 is welded to the valve body base 11
or the valve seat base 12, but the film 9 can be
tightly installed by the method other than welding
such for example as adhesion or pressure welding and

caulking.

The valve body base 11, valve seat base 12, the body

of film 9 and resiliently flexible cushion body 10
may take shapes other than that as shown in the
foregoing embodiments as long as the film 9 is
' contacted elastically to the valve seat base 12 or the
valve body base 11 by means of the cushion body 10.

The operation of the fluid controller according to the
present invention will now be explained in regard to
the embodiments having the resilient contacting
surface of body 10 and film 9 on the moving valve

member.



contacting hem spheri cal rib 9d and the circunferential rim
Is welded to the external surface of the valve stem4. Rubber or the like
el astonmer fills the space between the part 11 and film9 to 20 provi de
the cushion body. In Figure 5 the I ower part 11 of the valve body has fluid
passage 1lla at the centre in contrast to previous enbodi nents where
the fluid passage. is in - 10 - valve seat 7. The film9 is an annul us
of U shaped cross section and the circunferential edge is welded on the
external surface of the valve bodytdbase 11, an annul us surroundi ng passage
| 1c. 5 In the enbodi nents of Figures 6 to 8 closure sections are shown in
whi ch the fil mTheastehotlyisl @ctivatmd yethe driving unit 5, and

when the valve body 6 is lowered, the covered body of

film 9 contacts the valve seat 7. Then, as the stem 4

continues to lower by a small distance, the cover body

5 9 is pushed against the top of the valve seat movement

being allowed by resilient yielding or élasticity, the

external surface of the film 9 seats in .a slightly

deformed condition along the profile of the extermal

surface of the valve seat 7. This ensures a tight

10 closure.

At that time, because the cover body 9 is formed by
the thin film of metal, the cover body 9 closely
contacts the external surface of the valve seat 7, and
15 high adhesion with good conformability can be

obtained.

In addition, ﬁhe cover body 9 contacts elastically
with the valve seat 7 by means of thé cushion body 10,
20 and even if a relatively large surface pressure is
applied, the external surface of the valve seat 7 and
the cover body 9 is free from defects such as dents
and generation of the dust of pulverized particles

caused by friction.



val ve seat surrounding fluid fl ow passage 1d. 10 Thus in Figure 6 an
annul ar, cushi on body 10 nade . of coil spring provides a shoul der around
the valve seat and the ring-like cover film9 made of thin netallic film
covers the <cushion body and is welded to the valve seat base 12. 15
According to Figure 7 the valve seat base 12 and the film9 have
co-operating hem spherical grooves 12a and 9c and ring-Ilike cushion body 10
made of coil spring is inserted into these grooves. 20 According to Figure
8 a filler such as rubber occupiesighe space between the valve seat base
12 and the film9. The contacting section | 1b of the valve has an

al nost sem sphegy c HPuldingSup atid ealire oyt 8Gt thdecdvembody 9 and

‘the cushion body 10 therein which have been slightly
elastically deformed by the surface pressure applied
are restored to their initial shape. By pulling up
5 the valve body 6 continuously, the cover body 9 is

separated from the valve seat base 12, allowing fluid

passage.

The following further advantages are achieved:-

10
(15 Because the cover body made of thin
metallic film contacts gently on the valve seat
surface (or on the valve body) with elasticity, the
valve seat surface and other surfaces are hardly

15 scratched, the film is not damaged and its life is
therefore extended, little duét of pul%erized
particles is caused by friction thus improving the
cleanliness considerably.

20 (2) Even if the cushion body is made of rubber

and the 1like, the discharging of the internal gas is
completely shut off by the cover body made of thin
metallic film, and even if the cover body is applied

to a vacuum device, the reduction of the degree of



9. In the foregoing enbodi ments, the circunference of the 5 end of
thefilm9 is welded to the valve body base 11 or the val ve seat base 12,
but the film9 can be tightly installed by the nethod other than wel ding
such for exanpl e as adhesion or pressure welding and caul king. 10 The val ve
body base 11, val ve seat base 12, the body of film9 and resiliently

fl exi bl e cushion body 10 nmay take shapes other than that as shown in the

f oregoi ng enbodi nents as long as the film9 is 15

contacted elastically

to the valve seat base 12 or the_vpdve body base 11 by neans of the cushion
body 10. The operation of the fluid controller according to the present
invention w || vaowume eayded ndg | disclgaigingo @O gas nebér widlbadtnent s
having the resilient contacting surface of body 10 and film9 on the

novi ng val ve nesdemr.

10

15

20

(3) Because the valve body base 11 or the
valve seat base 12 is completely covered by the cover
body made of thin metallic film, the combined space

such as the one in the sheet section A related to the

conventional combination of resin and metal is

eliminated, what is called the gas substitutioﬂ
performance is remarkably improved, and the material
of the cushion body can be selected without regard to
the type of the fluid.

(4) The metallic film can be relatively easily
processed with surface treatment or forming, and thus
the sheet A of high accuracy can be formed at a low
price. Such sheet A can easily stand high

temperatures.

(5) Because the shape of the cover body is
relatively simple, the material of thin metallic film
to be used is subjected to almost no restrictions in

view of workability, and the material of thin metallic



- 12 - The stem4 is activated by the driving unit 5, and when the val ve
body 6 ts | owered, the covered body of film9 contacts the valve seat 7.
Then, as the stem 4 continues to lower by a snall distance, the cover body
5 9 is pushed against the top of the valve seat novenent being all owed
by resilient yielding or elasticity, the external surface of the film9
seats in a slightly deforned condition along the profile of the external
surface of the valve seat 7. This ensures a tight 10 cl osure. At
that tinme, because the cover. body 95is fornmed by the thin filmof netal,
the cover body 9 closely contacts the external surface of the valve seat 7,
and 15 hi ghfilmd¢ansbenseldated agmoopriatelpr nedudridigg cam the obt ai ned.

type of the fluid.

(6) Because high sealing performance can be
5 obtained at relatively 1low surface pressure,
considerable reduction of size of the driving system

of the fluid controller becomes possible.



In addition, the cover body 9 contacts elastically wwth the valve seat 7 by
nmeans: Ofthit SiRetG146 Béch Re; 10, 20 and even if a relatively large

surface: | lied, the external surface of the valve seat 7 and

t he cover e fromdefects such as dents and generation of the
dust of e I cl es caused by friction. - 13 - By pulling up

t he val ve body 6, the cover body 9 and the cushion body 10 therein which
have been slightly elastically deformed by the surface pLessﬂg*_ggpLLeq_are
restored to their initial shape. - 18y~pulling up 5 rhes yakye,, Do 6:

continuously, the cover body 9 is separated fromthe valve seat~base ,
allow ng fluid gaasuge. The followi ng further advantageswaFe;achLeﬁe SN

O

1. A fluid flow control assembly with a
closure part comprising a valve body 6 and a valve
5 seat 7 which contact one another to shut off the fluid
flow characterised in that the contact surface of
either the valve body (6) or the valve (7) seat
comprises a metallic film 9 backed by a resiliently
deformable body 10.
10
2. An assembly according to Claim 1 wherein
the contact surface is provided by an annular rib in
the metallic film and the resiliently deformable body
is inserted in the annular space defined between the

15 rib and the valve body or seat.

3. A valve according to Claim 2 wherein the
valve body or seat has an annular recess to co-operate
with the rib to define the space for the body.

20
4. A valve according to Claim 3 wherein the

' resiliently deforﬁable body is a coil spring.

*+ ¢ L M s =



10 (1)

con'raactg“
el asti CI I
scr at che

little dust

Because the cover body made of thin nmetallic f

ilm

H;enR Reedal ve seat surface (or on the valve body) with

seat surface and other surfaces are hardly 15
is not damaged and its life is thecefore extended,
o Iverlzed particles is caused by frlf&tﬁ@
| nproving the cleanliness considerably. 20 (2) j ve Hi{—aigt-ihsg EN i
' CE

cushion body is nade of rubber and the like, the dischar
internal gas is conpletely shut ofLfipw the cover body made of thin

film and even if the cover body is applied to a vacuum device, t
reduction of the.degree of A valvédaccoraldngm caueadmbg dilsstedngthg of gas

never w ||
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not

resiliently deformable body also extends behind the

non-protruding part of the film.

6. A valve according to Claim 5 wherein the
resiliently deformable body is a cushion of rubber or

similarly deformable material.

7. A valve according to Claim 1 wherein the
valve body comprises an annular rib and the valve seat
comprises a shoulder around the fluid flow passage
such shoulder being formed of the metallic film backed
by the resiliently deformable body.

8. A valve according to any of the preceding
claims wherein the metallic film is formed of nickel

or nickel alloy.

9. A valve according to Claim 1 wherein the
metal film extends around the valve body to be sealed

to a fixed part of the valve assembly.

he
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occur.—(—S}————Bee&as&the valve body base 11 or the 5 val ve

seat ‘ba eltel y covered by the cover body nmade of thin netallic
film t E%such asthe one in the sheet section Arelated to
t he conve ﬂ( nation resin and netal is elimnated, what
is call e ubst i tut| on 10 _ performance

i nproved, and the material of the cushion body can bg ot
regard to the type of the fluid. (4) The netalllic fiptgp,_g\ :
relatively easily 15 processedigvt h surface treatne =0 yd

thus the sheet A of high accuracy can be fornmed at a | ow price.
sheet A canl0.asily <A aadvehactordimgetatCiadm 120where1(r5) the
Because the shape of the cover body is relatively. sinple, the materi al

of thin netal | imetsl] file ie discharged Movédged twimai fbxed nda edhei ctions in

view of workability, and the material of thin nmetallic
valve body.
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filmcan be selected appropriately according to the type of the fluid. (6)

Because high sealing performance can be 5 obt ai ned at relatively
|l ow surface pressure, considerable reduetion of size of the driving

systemof the fluid controller becones possible. Substitute sheet C ains
16 REPLACEMENT SHEET 1. A fluid flow control assenbly with a

cl osure part conprising a val ve body (6)1aﬁdia val ve seat (7) which contact
one another to shut off the fluid flow characterised in that the val ve body
(6) conprises a valve body part (11), a netallic film(9) covering

FIG. 1
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in an air-tight manner the |lower face and the |ower parts of the side faces
of the valve body part (11), and having on the |lower face a ring-shaped rib
(9c or 9d) contacting the seat (7), and a resiliently de- formabl e body
(10) supporting the reverse side of the netallic film(9). 2. Afluid flow
assenbly according to Claim1l wherein the resiliently deformable body (10)
is made froma cushion of rubber or simlaj deformable material. 3. A fluid
flow control assenbly as clainmed in dai ;A 3wherein the resilient

def ormabl e body (10) is a coil spring and is inserted in the annul ar space
defined -between the rib (9c) and the |lower face of the valve body part

(11). 4. Afluid flow contémfm as claimed in Caim1l wherein the
metallic film(9) is dish-khaged\én he end part of the circunferenti al
rimof the nmetallic film(9) is welded to the body part (11). -5. Afluid

flow control assenblyfd Yo “
NN
e




wherein the netallic film (9) has a cylindrical hollow section (9a)
extendi ng around the valve body part (11) and a rib section (9b) whose
circunferential end is fixed in an airtight nmanner to the valve as- senbly.
6. Afluid flow control assenbly as claimed in Claim1l wherein the netallic
film(9) is fornmed of nickel or nickel alloy. - 17 - 5. A val ve
according to Caim2 wherein the resilie}y3 deformbl e body al so extends
behi nd the non-protruding part of the film 5 6. A val ve
according to Cdaimb5 wherein the resjliently defornmable body is a cushion
of rubber or sinilarly dﬁr’m@e 6

Claim1 wherein the

erial. 7. A val ve according to
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AT

10 vafg% body conprises an annular rib and the val ve seat conprises a
shoul der around the fluid fl ow passage such shoul der being forned of the
nmetallic filmbacked by the resiliently deformable body. 15 8.

A val ve according to any of the preceding clains wherein the nmetallic film

is formed of nickel or nickel alloy. 9. A val ve according to Caim
1 wherein the 20 nmetal fil mextends around the val ve body to be seal ed
to a fixed part of the val ve assenbly. - 18 - 10. A val ve

according to Caim1 wherein the netal filmis discharged having a rim
fixed to the val ve body.
ABSTRACT

TITLE

" FLUID CONTROLLER "

A fluid flow control valve has the closure part of
either the valve body (6) or the valve seat (7) faced
by thin metallic film backed by a resiliently
deformable body.

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

1. A fluid flow control assembly with a closure part
comprising a valve body (6) and a valve seat (7)
which contact one another to shut off the fluid flow
characterised in that the valve body (6) comprises
a valve body parnt (11), a metallic film (9) covering
in an air-tight manner the lower face and the lower
parts of the side faces of the valve body part (11),
and having on the lower face a ring-shaped rib (Sc
or 9d) contacting the seat (7), and a resiliently de-
formable body (10) supporting the reverse side of
the metallic film (9).

‘2. Afluid flow assembly according to Claim 1 wherein
the resiliently deformable body (10) is made from a
cushion cf rubber or similar deformable material.

3. Afluid flow control assembly as claimed in Claim 1
wherein the resilient deformable body (10) is a coil
spring and is inserted in the annular space defined
between the rib (9¢) and the lower face of the valve
body par (11).

4. Afluid flew control assembly as claimed in Claim 1
wherein the metallic film (9) is dish-shaped and the
‘end part of the circumferential rim of the metallic film

(9) is welded to the body part (11).

.-5. Afluid flow control assembly as claimed in Claim 1
wherein the metallic film (9) has a cylindrical hollow
saction (9a) extending around the valve body part
(11) and a rib section (Sb) whose circumferential
end is fixed in an airtight manner to the valve as-
sembly.

‘6. Afluid flow control assembly as claimed in Claim 1
wherein the metailic film (9) is formed of nickel or

[ — nickel alloy.

| O A D



