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DESCRIPTION

FIELD OF INVENTION

[0001] This invention relates to a metal plate for dual plate check valves.

[0002] Dual plate wafer check valves generally comprise an annular housing with two substantially semi-circular, or D-shaped
valve members or plates pivotally mounted on a diametrical hinge pin. These plates can take up a valve closed position in which
they shut respective semi-circular or D shaped apertures defined in the housing by a diametrical cross piece. The plates are
generally operated by spring-urged towards the closed position. They can be urged, by pressure of a given level on the upstream
side of the valve, towards an open position in which they lie generally parallel to the housing axis. The metal plates may be
provided with a shock bumper in the central portion and form of a lug projecting from the semi-circular edge on the side of the
plate which does not contact the valve seat surrounding the semi-circular openings. Generally there is also a stop pin provided
parallel to the hinge pin which prevents either flap from pivoting more than 90 degree from the valve closed position.

[0003] Wafer check valves are non-return valves which open in response to pressure of a given level on the upstream side, that
is to say pressure applied to the plates via the semi-circular openings. As pressure decreases and the flow rate drops, the plates
are urged by reverse pressure, in some cases with the assistance of spring means, towards the valve closed position.

[0004] Generally the plates of the check valves or non return valves for high pressure applications, i.e. those of ANS| Class 150
pressure rating (PN 20) and above, are cast or forged metal plates. Alimitation of the use of known dual plate wafer check valves
reliant on a metal-to-metal seal is their performance with regard to reverse flow leakage compared with other check valves. An
unfavorable reverse leakage performance characteristic of such check valves have been known to be a feature of the two D
shaped seats on the body and the two independent D shaped plates pivoting around a hinge pin.

[0005] The performance on reverse flow leakage is due to reverse pressure on the D shaped valve plate. Specifically the
reverse pressure may be considered as giving rise to a force which resultantly operates on the center of pressure which is on the
center line of the D approximately one third of the way from the diameter. This causes the D shaped valve members to bow or
flex. This flexing is not uniform, but is greatest at the corners or ears of the D shape of the valve plate and it is at this point that
leakage is first seen.

[0006] In an effort to minimize leakage in higher pressure fluid systems with increasing back pressure, the known wafer check
valves use increasing plate thickness and increasing rigidity, and so thickness, of the seat area, for example by increasing the
cross section area of the diametrical bar and the circumferential seating area. The intention is to provide maximum rigidity against
distortion by the back pressure in an attempt to maintain as much contact as possible between the plate and the seat area,
particularly at the "ear" area. This means using an increased amount of material for the valve plates for high pressure use. This
adds to the cost. Further, the use of thicker plates decreases the flow area and increases pressure drop across the valve. The
heavier weight of the sealing plates, which may be substantial on larger sized valves in the high pressure ranges, also gives rise
to increased friction and wear on the hinges of the plates, reducing the performance of the valve and increasing closing response
time. This reduction in performance increases the likelihood of the plates slamming shut causing increased wear, noise and
potential damage to other line equipment.

PRIOR ART:

[0007] There is a preexisting problem of reverse flow leakage in the dual plate wafer check valve, more particularly, in the check
valves for cryogenic and high temperature use.

[0008] US 5 392 810 teaches a metal plate for a dual plate check valve. Central portion of the D shaped plate is reinforced such
as by means of a raised area on either or both sides of the plate to resist deformation when subjected to reverse pressure in the
valve closed position, while the D shaped edge portion of the plate is made sufficiently flexible to maintain or improve sealing
engagement with a valve seat even when the valve seat is distorted by the effect of reverse pressure in the valve closed position.

[0009] Another known dual plate check valve is disclosed in US 2008/0053536 A1.

DRAWBACK IN THE PRIOR ART AND SOLUTION THERTO:
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[0010] The problem with the known arrangement of D shaped plate member is that the reinforcement increases the thickness on
one or both side of the plate in the central portion causing turbulence in the fluid flowing through the valve bore. The turbulence
can cause rotation of the pins. This increases the rate of wear and corrosion of the valve body adjacent to the pin, especially
where the valve bodies are made from cast iron. Failure can occur because of the hole enlargement owing to this rotation.

[0011] It has been surprisingly found that when the reinforced portions on valve plate are shifted to extreme end portions or ear
area of the plate member, the valve plate distort sufficiently uniform to provide a better sealing contact with the valve seat.

[0012] The present invention over comes all the problems in the prior art by providing fairly uniform thickness of the metal plate
and providing the reinforcement in the extreme end portions or ears of the plate member.

OBJECT OF THE INVENTION:

[0013] The principal object of the invention is to provide a metal plate for dual plate check valve which restrict the reverse flow
leakage.

[0014] The other object of the invention is to provide a metal plate for dual plate check valve with reduced turbulence in the flow
of fluid.

[0015] These and other objects and advantages of the invention will be clear from the ensuing description.

BRIEF DESCRIPTION OF INVENTION:

[0016] A metal plate for a dual plate check valve is a substantially semi-circular segment shaped plate member of a
predetermined substantially uniform thickness except at the end portion. A means is provided for pivotally mounting said plate
member to enable free rotation about an axis substantially parallel and adjacent to longest chord of said semi-circular segment of
the plate member. Said plate member is having a central portion and two extreme end portions distal to said central portion. Said
end portions of the plate member are provided with reinforcements. The reinforcements are in the form of increasing the
thickness of the plate member in the end portions. This increasing of the thickness may be of any shape such as one or more ribs
or dome shape. The reinforcements may be provided on both sides of the plate member or on one side opposite to the side of
the plate member which is sitting on valve seat. The reinforcements are so located that when the plate member of the check valve
is in closed position, the end portions with reinforcements are in radially outward direction from the valve seat of the check valve.
When back pressure acts on said plate member, said reinforcements enable said plate member to distort substantially uniformly
to maintain sealing contact with the valve seat.

[0017] The metal plate for a dual plate check valve may be of a cast, forged or rolled metal plate.

[0018] The reinforcements provided on the metal plate for a dual plate check valve may have suitable height so as to work as
stopper in cooperation with a stopper pin.

[0019] In the dual plate check valve, the means for pivotally mounting said plate member may be at least one hinge eye fixed
proximal to the longest chord of the semi-circular segment shaped plate member. The at least one hinge pin is configured to
receive a hinge pin (8) adapted to be rotatably fitted therein. In an embodiment of the present invention, the plate member may
have two eyes fixed proximal to the longest chord and the extreme end portions of the semi-circular segment shaped plate
member.

[0020] The metal plate is for a dual plate check valve. The dual plate check valve comprises an annular valve body. The body
has an upstream and a downstream end and a through passage with two substantially semi-circular segment shaped openings.
Two substantially semi-circular segment shaped metal plate member close, effectively, said openings by properly sitting on the
valve seat. Said plate member is of predetermined substantially uniform thickness. The plate member may be hinged on at least
one hinge pin and loaded with a spring. The plate member is prevented from toppling over by a stop pin. The plate member has a
central portion and two extreme end portions distal to said central portion. The end portions are provided with reinforcements,
which is in the form of increasing the thickness of the plate member in the end portions. The reinforcements may be so located
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that when the plate member of the check valve is in closed position, the end portions with reinforcements are in radially outward
direction from the valve sheet of the check valve. When back pressure acts on said plate member, said reinforcements enable
said plate member to distort substantially uniformly to maintain sealing contact with the valve seat.

STATEMENT OF INVENTION:

[0021] According to the present invention, there is provided a metal plate for a dual plate check valve comprising a substantially
semi-circular segment shaped plate member of a predetermined substantially uniform thickness and a means for pivotally
mounting said plate member to enable rotation about an axis substantially parallel and adjacent to longest chord of said semi-
circular segment of the plate member, said plate member having a central portion and two extreme end portions distal to said
central portion, characterized in that: said end portions are provided with reinforcements, thereby increasing the thickness of the
plate member in the end portions, the reinforcements being so located that when the plate member of the check valve is in closed
position, the end portions with reinforcements are in radially outward direction from the valve seat of the check valve, when back
pressure acts on said plate member, said reinforcements enable said plate member to distort substantially uniformly to maintain
sealing contact with the valve seat.

[0022] In accordance with invention non limiting embodiments of the invention are described hereafter with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF ACCOMPANIED DRAWINGS:

[0023]

FIG. 1 shows an isometric view of a metal plate for a dual plate check valve according to a first embodiment of the present
invention.

FIG. 2 shows another view of the metal plate of Fig. 1.

FIG. 3 shows an isometric view of a metal plate for a dual plate check valve according to a second embodiment of the present
invention.

FIG. 4 shows another view of the metal plate of Fig. 2.

FIG. 5 shows a dual plate check valve according to an embodiment of the present invention.

DETAIL DESCRIPTION OF INVENTION WITH REFERENCE TO DRAWINGS:

[0024] Fig. 1 illustrates a metal plate (100) for a dual plate check valve. The metal plate includes a plate member (1) which is a
substantially semi-circular segment shaped plate member or D shaped of a predetermined substantially uniform thickness. A
means (2) is provided for pivotally mounting said plate member (1) to enable rotation about an axis substantially parallel and
adjacent to longest chord (3) of said semi-circular segment of the plate member. The plate member has a central portion and two
extreme end portions (4) distal to said central portion. The end portions (4) are provided with reinforcements (5, 5'). The
reinforcements (5, 5') increase the thickness of the plate member at the end portions (4) only. The reinforcements (5, 5') may be
provided on both sides of the plate member or on one side opposite to the side of the plate member which is adapted to siton a
valve seat (not shown). The reinforcements (5, 5') may be so located that when the plate member of the check valve is in closed
position, the end portions (4) with reinforcements are in radially outward direction from the valve seat of the check valve. When
back pressure acts on said plate member, the reinforcements enable said plate member to distort substantially uniformly to
maintain sealing contact with the valve seat. The plate member is a cast, forged or rolled metal plate.

[0025] The reinforcements (5, 5') of the plate member (1) may include one or more ribs or any other shape in each extreme end
portion (4) of said plate member.

[0026] The reinforcement (5, 5') of the plate member may be of such height so as to work as stopper in cooperation with a
stopper pin.
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[0027] The means (2) for pivotally mounting said plate member may be at least one hinge eye fixed proximal to the longest chord
of the semi-circular segment shaped plate member. Hereinafter, "means (2)" will be interchangeably referred as "hinge eye (2)".
The at least one hinge eye (2) is adaptable to receive a hinge pin (8). The hinge pin (8) is rotatably fitted in the hinge eye (2). In
an embodiment of the present invention, the plate member may have two hinge eyes (2) fixed proximal to the longest chord (3) of
the semi-circular segment shaped plate member. The two hinge eyes (2) may be located proximal to extreme end portions (4).

[0028] Fig. 2 illustrates another view of the plate member (1). Specifically, the figure illustrates the rear side of the plate member
(1) that is opposite to the side having reinforcements. The said rear side is adapted to sit on the valve seat. As shown in Fig. 2,
the rear side of the plate member has a peripheral edge portion (9) along the boundary of the plate member. The peripheral
edge portion (9) is machined such that it is adapted to rest onto the valve seat of the dual plate check valve for enabling a leak
proof sealing contact therewith.

[0029] Fig. 3 illustrates another embodiment of the metal plate of a dual plate check valve. A metal plate (100') is shown which
includes a plate member (1'). The plate member (1') has a central portion and two extreme end portions (4') separated by said
central portion. The end portions (4') are provided with reinforcements (5", 5"). The reinforcements (5", 5") increase the
thickness of the plate member (1') at the end portions (4'). The reinforcements (5", 5") may be provided on both sides of the
plate member or on one side opposite to the side of the plate member which is adapted to sit on a valve seat (not shown). The
metal plate (100') also includes a means (2') for pivotally mounting said plate member (1') to enable rotation about an axis
substantially parallel and adjacent to longest chord (3') of said semi-circular segment of the plate member (1'). In an embodiment
of the present invention, the means (2') for pivotally mounting said plate member may be two hinge eyes fixed proximal to the
extreme end portions (4') of the plate member (1'). Hereinafter, "means (2')" will be interchangeably referred as "hinge eyes (2')".
The hinge eyes (2) are configured to to receive a hinge pin (8) adapted to be rotatably fitted therein.

[0030] Fig. 4 illustrates another view of the plate member (1'). Specifically, the figure illustrates the rear side of the plate member
(1'") that is opposite to the side having reinforcements (5", 5™). The said rear side is adapted to sit on the valve seat. As shown in
Fig. 4, the rear side of the plate member (1') has a peripheral edge portion (9') along the boundary of the plate member (1'). The
peripheral edge portion (9') is machined such that it is adapted to sit on the valve seat of the valve for enabling a leak proof
sealing contact therewith. Further, a plurality of ribbed structures (15) are configured within a hollow portion enclosed by the
peripheral edge portion (9'). The plurality of ribbed structures (15) provide rigidity to the plate member (1') and help in reducing
weight thereof at the same time.

[0031] Fig. 5 illustrates a dual plate check valve (10) according to an embodiment of the present invention. The dual plate check
valve (10) utilizes the metal plate (100) described in conjunction with Figs. 1 and 2. The dual plate check valve (10) comprises an
annular valve body (11) having a downstream end (12), an upstream end (13), a through passage (14) with two substantially
semi-circular segment shaped openings, and two substantially semi-circular segment shaped plate members (1) to effectively
close said openings after sitting on the valve seat (not shown). Each plate member (1) is of predetermined substantially uniform
thickness. The plate member (1) may be hinged on at least one hinge pin (8) and loaded with a spring (6) and a stop pin (7) to
prevent the plate member from toppling over. The plate member (1) has a central portion and two extreme end portions (4) distal
to said central portion. The end portions (4) may be provided with reinforcements (5, 5'). The reinforcements (5, 5') may be
configured by increasing the thickness of the plate member (1) at the end portions (4). The reinforcements may be so located
that when the plate member of the check valve is in closed position, the end portions (4) with reinforcements are in radially
outward direction from the valve seat of the check valve. When back pressure acts on said plate member, said reinforcements (5,
5') enable said plate member to distort substantially uniformly to maintain sealing contact with the valve seat.

REFERENCES CITED IN THE DESCRIPTION
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1

PATENTKRAYV

1. Metalplade (100) til en dobbeltpladet kontraventil omfattende:
et pladeelement (1) med et i det veesentlige halvcirkelformet segment med en i det vae-
sentlige forudbestemt ensartet tykkelse, hvor pladeelementet har en midterdel og to yder-
liggende endedele distalt i forhold til den centrale del; og
et middel (2) til svingbar montering af pladeelementet (1) for at muliggere rotation om-
kring en akse, der i det vasentlige er parallel med og steder op til den laengste korde (3)
af det halvcirkelformede segment af pladeelementet; kendetegnet ved, at
forstaerkninger (5, 5') er konfigureret pa endedelene (4) af pladeelementet séledes, at
tykkelsen af pladeelementet (1) kun foroges pa endedelene (4), hvor forsteerkningerne (5,
5') er stand til at veere i en radialt udadgaende retning fra et ventilsaede af kontraventilen,
saledes at nar tryk virker tilbage pa pladeelementet (1), gor forstaerkningerne (5,5") pla-
deelementet (1) i stand til at deformere sig i det vaesentlige ensartet for at opretholde for-
seglende kontakt med ventilssedet.

2. Metalplade til en dobbeltpladet kontraventil ifalge krav 1, hvor pladeelementet
(1) er en stebt, smedet eller valset plade.

3. Metalplade til en dobbeltpladet kontraventil ifglge krav 1, hvor forstaerkningerne
(5,5 ") er en eller flere ribber i hver yderliggende endedel af pladeelementet (4).

4. Metalplade til en dobbeltpladet kontraventil ifalge krav 1, hvor forstaerkningerne
(5, 5') er pa begge sider af pladeelementet (4).

5. Metalplade til en dobbeltpladet kontraventil ifelge krav 4, hvor forsteerkningerne
(5, 5 ') har en hgjde, saledes at de kan fungere som et anslag i samarbejde med en
anslagstap.

6. Metalplade til en dobbeltpladet kontraventil ifalge krav 1, hvor midlet (2) til
svingbar montering af pladeelementet er mindst ét haengselsgje fastgjort proksimalt i for-
hold til den laengste korde (3) af det halvcirkelformede segment af pladeelementet, hvor
det mindst ene haengselgje (2) er udformet til at modtage en haengseltap (2), der er ind-
rettet til at vaere drejeligt monteret deri.

7. Metalplade til en dobbeltpladet kontraventil ifglge krav 6, hvor pladeelementet
har to haengselgjne (2) fastgjort proksimalt i forhold til den langste korde (3) af det halv-
cirkelformede segment af pladeelementet (1).

8. Metalplade til en dobbeltpladet kontraventil ifalge krav 7, hvor de to haengselgj-
ne (2) er placeret proximalt i forhold til de to yderliggende endedele (4).

9. Dobbeltpladet kontraventil (10) omfattende et ringformet ventillegeme (11) med
en opstroms ende (13) og en nedstrems ende (12), en gennemgaende passage (14) med
to i det vaesentlige halvcirkelsegmentformede abninger, og to i det vaesentlige halvcirkel-
segmentformede metalpladeelementer (1) til effektivt at lukke adbningerne, hvor hvert af
pladeelementerne (1) har en forudbestemt i det vaesentlige ensartet tykkelse, hvor hvert

af pladeelementerne (1) er haengslet p& mindst én hangseltap (8) og belastet med en



DK/EP 2394079 T3

2

fijeder (6) og en anslagstap (7) for at forhindre pladen i at valte, hvor hver af pladeele-
menterne (1) har en central del og to yderliggende endedele (4) distalt i forhold til den
centraledel, k endetegnet ved, at endedelene (4) er forsynet med forsteerkninger
(5, 5'), saledes at tykkelsen af hver af pladeelementerne (1) kun foreges pa endedelene
(4), hvor hver forsteerkning er i stand til vaere i en radialt udadgéaende retning fra et ventil-

saede af kontraventilen.
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