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27 opez and closed position, forming a seal with the said Nange (2) in the closed positlon, and a vaive '
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cluding: a locat:on cam (14} scuted within on abutment plate housing (10), and operable 10 effect movement of glr::falvc plate (4),

8 shaft (5), operable 10 effect movement of the cam by roiational movement of the '
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VALVE SYSTEM

The present invention resides 1n a valve system,
and in particular to a valve system that 1s applicable for

use in a gas stream.

It is essential that valves, particularly those
valves that are used in a gas stream, provide an efficient
seal to prevent gas leakage. Typical wvalves that are used
in such systems 1include a 1leaf valve or a plate valve.
Such valves usually involve a simple one step action to
move the valve from a closed to an open position. In the
case of a plate valve, such movement 1s usually a
rotational movement wherein the plate 1s associated with a
shaft, and rotation of the shaft causes the rotation of
the plate.

In order to ensure an adequate seal, O-rings or
other such seals are either positioned around the plate or
valve disk itself, to ensure an adequate seal. In time,
such seals may wear, or alternatively simply fail to seal
the valve adequately due to the 1imprecise nature of the
valve.

Alternatively, a flange or valve seat may Dbe
associated with a pipe or channel through which the gas,
or other such fluid will flow. The valve seat will assist
in the sealing of the valve by abutting against the plate
when in a closed position. Again, the effectiveness of
such sealing may Dbe inhibited given the imprecise
positioning of the valve relative to the valve seat, and

fail to provide a positive seal for the gas stream.

Other valve systems are able to impart Dboth
rotational and linear movement to a valve plate, such as
in FR 1,184,986. However, the wvalve system.disclosed 1n
this specification relies on a ball dentate system ¢to
rotate a cam within the mounting. As such, a high degree
of tolerance is required within the spring, and the valve
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system 1is unable to cope with wvarious stresses such as
heat.

Accordingly, it 1s an object o0of the present
5 invention to overcome or at least alleviate one or more of
the difficulties associated with the prior art.

The present invention resides 1n a valve system
comprising;
10
an elongate valve body having a valve seat at one

end,

a valve plate, operable between an open and closed
15 position, forming a seal with the said valve seat 1in the
closed position, and

a valve plate support structure including;

20 a transmission member seated within an
abutment plate housing, the transmission member having a
shaped portion to interact with an abutment plate formed
within the abutment plate housing, and operable to effect
movement of the valve plate; and

25
a shaft, associated with and to remailn
connected to the transmission member during operation, and
operable to effect movement of the transmission member by
rotational movement of the shaft;
30

wherein rotational movement of the said shaft will

result in independent rotational movement and linear
movement of the said transmission member within the
abutment plate housing, the said rotational movement being

.35 imparted directly by the rotational movement of the shaft,
the said linear movement being imparted by the relative
forces between the shaped portion of the transmission
member and the abutment plate upon further rotation of the

39 shaft, and operable to effect independent rotational
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movement and linear movement of the valve plate.

The mechanism of the present 1invention allows for
an efficient valve seal mechanism, sufficiently effective
5 to provide a positive seal against gas flowing through a
. gas stream. |

Preferably, the transmission member 1s constructed

of a hardened material such as steel or the 1like. The

10 form of the transmission member provides the valve plate

support structure with the capability to undergo

rotational and linear movement through operation of the
valve system.

15 Preferably, the transmission member is seated 1n
the abutment plate housing that houses an aubutment
plate. The abutment plate is preferably constructed of a
hardened steel, and has a flat surface that 1s able to
interact with the rotation of the transmission member.

20 The abutment plate itself may be included as an addition
to the housing so that it can be removed and replaced 1if
worn, or formed integrally with the housing. In a most
.preferred form, the abutment plate provides a smooth
surface to interact with the ¢transmission member. The

25 transmission member should be seated such that it 1s
capable of rotational and 1linear movement within the
abutment plate housing. The linear movement of the
transmission member may also be a function of the
positioning of the shaft through the transmission member.

30

The rotation of the transmission member is limited
by the form of the transmission member and the 1influence
of the abutment plate. The transmission member 1is
substantially ring shaped having at 1least a shaped

35 portion, preferably a flatened surface on the outer

" circumference of the ring, that 1limits the rotational
capability of the transmission member. The form of the
transmission member should allow it to rotate 1in a planer

3"9 orientation, through the influence of rotation ¢f the
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shaft, until such time that the shaped portion meets the
abutment plate wherein further rotation of the shaft
results in a linear movement of the transmission member.
The linear movement 1s 1in fact 1imparted by the relative
forces that are created between the abutment plate and the
shaped portion of the transmission member. As further
rotation of the transmission member 1s prevented by this
interaction, 1linear movement occurs as the transmission
member is forced to slide along the surface of the
abutment plate.

The transmission member should also be seated
within a transmission member housing associated with the
valve plate. The transmission member housing should be so
formed so that the transmission member can be secured 1into
the housing, such that rotation or linear movement of the
transmission member results 1in the same movement of the
transmission member housing. The transmission member
housing may be formed integrally with the valve plate such
that resultant movement of the transmission member housing
results in the same movement of the valve plate. In one
preferred form, the transmission member housing and the
abutment plate housing substantially enclose the
transmission member.

in one form, the transmission member 1itself may be
formed integrally with the transmission member housing.
It is preferred however, that the transmission member 1s
formed separately of the transmission member housing, as
1t mallows for replacement of this transmission member,
should it become worn.

The valve plate itself 1is housed within a wvalve
body, having at least a valve seat at one end of the valve
body. The abutment member housing is secured to the valve
body. The closing of the valve may be initiated through a
rotation of the valve plate to prevent the flow of the
gas, or such like fluid, through the valve. A positive
seal for the valve may be achieved by the linear movement
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of the valve plate toward the flange to seal against the

valve seat.

The valve system may also include a washer,
preferably made of teflon, primarily to assist 1n the
movement of the valve plate. The teflon washer 1s placed
to surround the transmission member and %to move with the
transmission member. The washer 1is then able to provide a
smooth surface for the relative movement between the valve
plate and the mechanism that has secured the abutment
plate housing to the valve body. O-rings associated with
this securing mechanism, or the abutment plate housing
will slide over the surface of the washer and provide an
adequate seal for the valve system.

The valve seat itself may be angled so that the
valve plate is actually forced into a slightly truncated
cone. O-rings or other resilient sealing means
surrounding either the valve seat or the plate assist in
sealing the valve. Preferably, the O-ring 1s housed
within an anular groove surrcunding the outer
circumference of the plate. The 1linear movement of the
plate forces the plate 1nto the angled valve seat
providing a positive seal of the valve seat with the
seal. This also allows the valve plate to be "self
centering” within the valve seat as a result of the
flexibility provided by the O-rings. The valve plate may
be bevelled or shaped toward the outer circumference of
the valve plate, to assist in forming the positive seal
within the valve seat.

The shaft 1s associated with the transmission
member and is passed through the transmission member. The
shaft preferably has a concentric axis with the abutment
plate housing and an eccentric axis with the transmission
member. The shaft 1S however connected to the
transmission member, preferably by a gear or such like,
into a slot in the inner circumference of the transmission
member. The transmission member will then rotate with the
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shaft, until such time that the shaped or flatened portion
of the transmission member 1interacts with the abutment
plate and prevent further rotation of the transmission
member. As a consequence of the eccentric axis of the

5 shaft and the transmission member, the form of the shaped
portion of the transmission member and of prevailing
forces, further rotation of the shaft will result in a
linear movement of the transmission member.

10 The nature of the transmission member 1interacting
with the abutment plate, allows for a degree of lateral
“slop" along the shaft. That 1is, high tolerances between
the shaft and the transmission member are not required, as
it is the interaction between the abutment plate and the

15 transmission member that causes the 1lateral movement of

the valve plate.

Rotation of the shaft may be actuated Dby any

standard means. Preferably, such rotation 1s mechanically

20 actuated, for example by a hydraulic or pneumatic piston
device or such like. Alternatively, the shaft may be

manually driven.

The shaft preferably interconnects two such valve

25 plate support structures. Preferably the valve plate
contains a rib along its back surface through which the
shaft may pass. The rib provides strength for the valve
plate and in conjunction with the shaft, also provides a

pivotal axis upon which the valve plate can rotate.

30
It should be appreciated however that the drawings
are intended to be illustrative of a preferred embodiment
of the invention and the generality of the invention
should not be considered to be limited thereto. |
35

Figure 1 illustrates an exploded view of the valve

system according to the invention.

39 Figqures 2, 3 and 4 1llustrate schematically the
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movement of the transmission member upon rotation of the
shaft.

Figure 5 illustrates a cross-sectional view of the
5 valve system in a closed position.

Figure 6 illustrates an actuating mechanism for the

valve system.

10 As 1llustrated in the drawings, and 1i1n particular
in figure 1, the wvalve system has a substantially
cylindrical valve body 1 having a valve seat 2 and 3
associated at either end. A valve plate 4 1s operable
within the valve body to move from an open position, which

15 will allow gas or such fluid to pass through the valve, to
a closed position. |

The valve plate has a valve plate support structure
to determine the movement of the plate. The support
20 structure consists of a shaft 5 which 'passes through two
support brackets 6, the brackets being located and fixed
around apertures 8 through the valve body 1. The support
bracket 6 also supports an abutment plate housing 10 that
contains an abutment plate 12 and secures this to the
25 valve body. The abutment plate housing 1s so formed to
seat the transmission member 14. The transmission member
is also formed to seat within transmission member housing
16. The shape of the transmission member 14 is so formed
to key into the transmission member housing 16. Flatened
30 surface 24 assists in securing the transmission member
within the transmission member housing as 1t 1s secured by
corresponding surface 24a. A washer 18 1is 1included to
assist in the smooth movement of the valve plate. The
shaft itself passes through the transmission member and
. 35 transmission member housing and through a rib 7 at the
back of valve plate 4. The rib 7 provides strength and
support for the valve plate, and also a pivotal axis for

the valve plate.

39
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Shaft 5 includes a tooth 20 which 1s 1located within
a slot 23 within the interior surface of the transmission
member 14. This 1is better illustrated in figqures 2 to 4.
These figqures better 1llustrate the movement of the

5 transmission member upon rotation of the shaft.

Figqure 2 illustrates the valve 1n an open position
with the transmission member 14 located within the
abutment plate housing 10. The shaft 5 has a concentric

10 axis to the abutment plate housing 10, but an eccentric
axis to the transmission member 14. The transmission
member has a shaped section 21 resulting 1n flatened
surface 22 on 1its outer perimeter. The shaft 1is able to
rotate the transmission member through the connection of

15 gear 20 within slot 23. It can be seen that the shaft
maintains a degree of 1lateral play or slop within the
transmission member, and does not rely upon high tolerance.

Figure 3 illustrates rotation of the shaft through

20 approximately 90°, and consequential rotation of the

transmission member through the same angle. Although not

illustrated in this particular drawing, this will result

in a 90° rotation of the valve plate, moving the valve

plate from an open to a closed position. The movement of

25 the wvalve plate 1s initiated through rotating of the

transmission member housing 16, best illustrated in figure

1. At this point, abutment plate 12 has met with the

shaped portion 21, and in particular flatened surface 22
preventing the transmission member from further rotation.

30
Figqure 4 illustrates further rotation of the shaft
through approximately 5°, and as a consequence of the
eccentric axis with the transmission member, and of the
shaped portion 21, ¢the transmission member undergdes
. 35 linear movement. Again, in operation, such linear

- movement of the transmission member, as it 1s secured 1nto
transmission member housing 16, results 1n the same
movement being applied to the transmission member housing

39 and the valve plate. This will result 1in a 1linear
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movement forward of the valve plate to a sealed, closed

position as it is pressed into valve seat 2.

Figure 5 illustrates a cross-sectional view of the
5 valve in a closed position as illustrated in figure 4 and
is located in an anular groove. O-ring 26 1s surrounding
the outer perimeter of plate 4. Valve seat 2 has an
angled surface 25, and rotation of shaft 5 results 1in the
linear movement of transmission member 14, which 1s
10 secured into housing 16, toward valve seat 2. The angle
of the valve seat surface consequently wedges the outer
surface of valve plate 4, and O-ring 26 1nto the wvalve
seat. The valve plate 4 has a bevelled edge 33, to assist
in forming an adgquate seal. Such linear movement of the

15 plate provides a positive seal for the valve system.

An end cap 29 is located at the end of shaft 5 and
is positioned to hold the abutment plate housing,
transmission member and transmission member housing 1n

20 place. O-rings 31 and 34 assist 1n providing a seal
around the valve plate support system.

The valve plate is also formed against washer 18.
The O-rings 31 are able to slide against the smooth
25 surface of the washer, to assist in smooth movement of the
valve plate relative to the securing means 35, and to
provide a more effective seal within the 1inner working of
the valve system. Washer 18 and O-ring 31 also allow
lateral movement of the transmission member housing 16 and
30 thereby valve plate 4 to allow self-centering of the valve
plate edge 33 into valve seat 2.

Figure 6 illustrates a pneumatic actuating device
28 with arm 30 connected to shaft 5. Actuation of this
- 35 device results in a rotation of the shaft 5 and
consequently opening or closing of the valve system.

The present valve system provides 1improved sealing
39 for a gas stream or the like given, the dual movement of
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the wvalve plate. Such dual movement of the plate 1is
achieved through a single movement of the actuating
means. There 1s therefore provided an valve system
providing a positive seal for such purposes.

It should be understood that various other
: modifications, and or alterations may be made without
departing from the spirit of the 1invention as outlined

herein.
10

15

20

23

30

35

39

©te daeena 14 L L 1Y MM St e L ] et b A s L ) M e a i h SN [t d e 10 T et S s s e ' T e G R R S R e RS s A A e (RN o< S U R IR AN L6 Ve R e U RGO it 731 e e e e : " 1 - o e e et i IR ey G 18 5 T 4 A U L ARG e 131 T 1 R 3 s I a8y d V0 TR TG L d 0 A 137 D0 IR A AT S I R 1N 3 A AT oM N I AR TR SO A MY D et [ 425080 T aar t e e



10

15

20

25

30

35

39

TGV I U I G T R T 4 UM 130200 1 A A 1311 0 S T AL L B a S e IR TR B tet et e . AT LTS TR vy

Bet/at 92 /005 30
21204835 ~ RECEIVED 14 JaAN 1994

-11-
CLAIMS

l. A valve system comprising;
an elongate valve body having a valve seat at one
end,

a valve plate, operable between an open and closed
position, forming a seal with the said valve seat 1in the
closed position, and

a valve plate support structure including;

a transmission member seated within an
abutment plate housing, the transmission member having a
shaped portion to interact with an abutment plate formed
within the abutment plate housing, and operable to effect
movement of the valve plate; and

a shaft, associated with and to remailn
connected to the transmission member during operation, and
operable to effect movement of the transmission member by
rotational movement of the shaft;

wherein rotational movement of the said shaft will
result in independent rotational movement and linear
movement of the said transmission member within the
abutment plate housing, the said rotational movement being
imparted directly by the rotational movement of the shaft,
the‘ said linear movement being imparted by the relative.
forces between the shaped portion of the transmission
member and the abutment plate upon further rotation of the
shaft, and operable to effect independent rotational

movement and linear movement of the valve plate.

2. A valve system according to claim 1, " wherein said
transmission member is substantially ring shaped having a
substantially round circumference with a shaped portion to
interact with the said abutment plate,
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said shaft having an eccentric axis with said

transmission member and a concentric axlis with said

abutment plate housing,

5 wherein said transmission member 1s seated within
the abutment plate housing, 1n such a manner that the
transmission member undergoes rotation within the abutment
plate housing until such time that said shaped portion
coincides with said abutment plate, wherein further

10 rotational movement of the shaft results 1n 1linear
movement of the transmission member due to the relative
forces between the transmission member and the abutment

plate.

15 3. A valve system according to claim 1 or 2 wherein
the transmission member 1S also seated within a
transmission member housing and secured 1nto the member
housing such that movement of the transmission member will
result in comparable movement of the transmission member

20 housing, the transmission member housing being associated
with the valve plate, such that movement of the
transmission member housing causes resultant movement of

the valve plate.

25 4, A valve system, according ¢to any one of the
preceding claims wherein the shaft 1s connected to the
transmission member by a gear, interacting with a slot 1in
the inner circumference of the transmission member.

30 5. A valve system according ¢to any one of the
preceding claims, wherein rotational movement of the
transmission member results in rotational movement of the
valve plate, and 1linear movement of the transmission
member results in a linear movement of the valve plate

. 35 toward said valve seat.

6. A valve system, according to any one of the
preceding claims wherein the valve seat includes an angled
39 surface facing the valve plate, such that linear movement
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of the valve plate toward the valve seat wi1ill resul:s 1in
the valve plate being forced into the angled surface of

the valve seat, to Create a positive seal.

7 . A valve system according to any one of the
preceding claims, wherein the wvalve plate has an
associated O-ring or resilient seal surrounding 1its

circumference to form a seal with said valve seat.

8 . A valve system according ¢to any one of the
preceding claims, further 1including a washer surrounding
the transmission member, and 1located to provide a smooth
surface for the valve plate to move relative to the wvalve
body.

G . A valve system according to claim 8, wherein the

washer is made of teflon.

1C. A valve system according ¢to any one @ of the
preceding c¢laims, 1ncluding a plate support system on
opposite sides of the valve plate, said shaft extending to
connect and operate said plate support systems, and to

provide a pivotal axis for said valve plate.

11. A valve system according to any one of the
preceding claims, wherein said abutment plate 1s made of

hardened steel and 1s removably affixed to the abutment

plate housing.

12. A valve system according ¢to any one o0of the
preceding claims, wherein the shaft extends beyond the

valve body to allow for actuation of the shatt.

13. A valve system, according to any one o0of the
preceding claims wherein the rotation of the shaft 1s

actuated by mechanical means.

14, A valve system according to any one of the

preceding claims, wherein the valve body 1ncludes a valve
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seat at either end.

15. A valve system according to any one of the
preceding claims, wherein the member housing 1s formed

5 integrally with the valve plate.

16. A valve system, according to any one of the
preceding claims wherein the shaft maintains a degree of
lateral play within the transmission member.
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