DESCRIPTION

Title of Invention: VACUUM VALVE

Technical Field

The present invention relates a vacuum valve and, more
particularly, to a vacuum valve that has the primary side used
under vacuum conditions and the secondary side used under
atmospheric pressure conditions and is opened when the fluid
pressure on the primary side exceeds a set value.
Background Art

As a vacuum valve that has the primary side used under
vacuum conditions and the secondary side used under atmospheric
pressure conditions and is opened when the fluid pressure on
the primary side exceeds a set value, PTL 1 discloses a vacuum
valve including a body provided with a primary side passage
and a secondary side passage, a cylindrical casing provided
on the body, a valve element opening or closing communication
between the primary side passage and the secondary side passage
by moving upward or downward, a stem moving upward or downward
integrally with the valve element, opening pressure setting
means setting a set value of a fluid pressure in the primary
side passage beyond which the communication is opened, and
forcible opening means forcibly opening the communication

regardless of the fluid pressure in the primary side passage,



in which the forcible opening means is a manual handle.

In such a vacuum valve, the forcible opening means is
desirably automatic (using compressed air). To achieve such
a vacuum valve of automatic forcible opening type, combination
with, for example, the vacuum valve of manual forcible opening
type described in PTL 1 and the vacuum valve using compressed
air described in PTL 2 is considered. The vacuum valve
described in PTL 2 does not have opening pressure setting means
that sets a set value of the fluid pressure in the primary side
passage beyond which communication is opened.
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PTL 1: JP-A-2011-127655
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Summary of Invention
Technical Problem

In the vacuum valves in PTL 1 and PTL 2, the combined
use of automatic forcible opening means (using compressed air)
and the opening pressure setting means has not been achieved
and, if an attempt is made to simply combine these, the
structure of the vacuum valve becomes complicated and the size
becomes large.

An object of the invention is to provide a vacuum valve
that has forcible opening means operating automatically (using

compressed air), opening pressure setting means, and a simple




and compact structure.
Solution to Problem

A vacuum valve according to the invention includes a body
provided with a primary side passage and a secondary side
passage, a cylindrical casing provided on the body, a valve
element opening or closing communication between the primary
side passage and the secondary side passage by moving upward
or downward, a stem moving upward or downward integrally with
the valve element, opening pressure setting means setting a
set value of a fluid pressure in the primary side passage beyond
which the communication is opened, and forcible opening means
forcibly opening the communication regardless of the fluid
pressure 1in the primary side passage, the communication
normally being closed and being opened when the fluid pressure
in the primary side passage exceeds the set wvalue, the
communication being forcibly openable as needed, in which the
opening pressure setting means includes a receiving member
fixed to the stem, a stem biasing means having a lower end
supported by the receiving member, and an adjustment screw
movable in an axial direction, the adjustment screw pressing
an upper end of the stem biasing means and the forcible opening
means includes a piston inserted onto the stem under the
receiving member so as to be movable upward and downward and
piston driving means integrally moving the piston and the

receiving member upward by moving the piston upward using




compressed air.

In the vacuum valvelaccording to the invention, when the
stem and the valve element are biased downward by the elastic
force of the stem biasing means, communication between the
primary side passage and the secondary side passage is blocked
(the vacuum valve is put in the close state) at a normal time.
When the fluid pressure in the primary side passage exceeds
a set value correlated with the elastic force of the stem
biasing means, the fluid pressure in the primary side passage
pushes the valve element upward, thereby opening communication
(the vacuum valve is put in the normally open state). The set
value can be adjusted to a predetermined value by changing the
position of the adjustment screw. Normally, the primary side
is used under vacuum conditions and the secondary side is used
under atmospheric pressure conditions. When the fluid
pressure on the primary side exceeds the set value, the primary
pressure is released. In this way, the fluid pressure on the
primary side 1is controlled so as to fall within the
predetermined range.

When communication between the primary side passage and
the secondary side passage needs to be opened forcibly
regardless of the fluid pressure in the primary side passage,
compressed air is introduced to operate the piston driving
means of the forcible opening means, the piston inserted onto

the stem so as to be movable upward and downward moves upward,




and the piston and the receiving member integrally move upward.
In this way, communication can be forcibly opened (the vacuum
valve is forcibly opened) as needed regardless of the fluid
pressure in the primary side passage.

As described above, the forcible opening means includes
a piston inserted onto the stem under the receiving member so
as to be movable upward and downward and piston driving means
that brings the piston into contact with the receiving member
by moving the piston upward using compressed air and integrally
moves the piston and the receiving member upward. Since this
structure is simple and compact, the vacuum valve has the simple
and compact structure.

Preferably, the adjustment screw has a through hole
extending in the axial direction, an upper end part of the stem
is fitted into a lower end part of the through hole of the
adjustment screw so as to be movable upward and downward, and
the piston driving means includes a piston housing chamber
provided in the casing, the piston housing chamber movably
accommodating the piston, a compressed air introducing pipe
connection portion provided in an upper end part of the through
hole of the adjustment screw, a compressed air introduction
axial direction passage extending downward from an upper end
of the stem, and a compressed air introduction axial direction
passage extending radially outward from the compressed air

introduction axial direction passage and communicating with




a lower part of the piston housing chamber.

In this structure, since a part of the structure of the
forcible opening means is provided in the adjustment screw and
the stem, the structure of the vacuum valve becomes simpler
and more compact.

The piston driving means may include a piston housing
chamber provided in the casing, the piston housing chamber
movably accommodating the piston, and a compressed air
introducing pipe connection portion provided on a
circumferential wall of the casing, the compressed air
introducing pipe connection portion communicating with the
lower part of the piston housing chamber via an annular recess
provided in a lower end of the piston housing chamber.

Preferably, the forcible opening means further includes
piston biasing means biasing the piston downward.

In this structure, since the piston reliably returns to
the original position after forcible opening is performed by
the forcible opening means, an appropriate state during a
normal time can be obtained.

Advantageous Effects of Invention

Since the vacuum valve according to the invention can
be forcibly opened automatically by the piston inserted onto
the stem under the receiving member so as to be movable upward
and downward and piston driving means integrally moving the

piston and the receiving member upward, the vacuum valve has



the simple and compact structure.
Brief Description of Drawings

[Fig. 1] Fig. 1 is a vertical cross sectional view
illustrating a vacuum valve according to a first embodiment
of the present invention in which fluid passages is in the close
state.

[Fig. 2] Fig. 2 1is a vertical cross sectional view
illustrating the vacuum valve according to the first embodiment
of the invention in which the fluid passages are in the normally
open state.

[Fig. 3] Fig. 3 is a vertical cross sectional view
illustrating the vacuum valve according to the first embodiment
of the invention in which the fluid passages are in the forcibly
open state.

[Fig. 4] Fig. 4 is a vertical cross sectional view
illustrating a vacuum valve according to a second embodiment
of the invention in which the fluid passages are in the close
state.

[Fig. 5] Fig. 5 is a vertical cross sectional view
illustrating the vacuum valve according to the second
embodiment of the invention in which the fluid passages are
in the normally open state.

[Fig. 6] Fig. 6 is a vertical cross sectional view
illustrating the wvacuum valve according to the second

embodiment of the invention in which the fluid passages are



in the forcibly open state.
Reference Signs List

(1) : vacuum valve

(2) : body

(2b) : primary side passage

(2¢c) : secondary side passage

(3): casing

(4): disk packing (valve element)

(5): stem

(6) : opening pressure setting means

(7) : forcible opening means

(17) : spring receiver (receiving member)

(18) : compression coil spring (stem biasing means)

(19) : adjustment screw

(19¢c) : through hole

(19d4) : compressed air introducing pipe connection
portion

(21) ; piston

(22) : piston driving means

(23) : piston housing chamber

(24) : compressed air introduction axial direction
passage

(25): compressed air introduction axial direction
passage

(31) : vacuum valve



(32) : body

(32b) : primary side passage

(32¢c) : secondary side passage

(33): casing

(34) : disk packing (valve element)

(35): stem

(36) : opening pressure setting means

(37): forcible opening means

(47): lower spring receiver (receiving member)

(48) : compression coil spring (stem biasing means)

(50) : adjustment screw

(52); piston

(53): piston driving means

(54) : compression coil spring (piston biasing means)

(55) : piston housing chamber

(56) : compressed air introducing pipe connection portion
Description of Embodiments

Embodiments of the present invention will be described
below with reference to the drawings.

Figs. 1 to 3 illustrate a vacuum valve according to a
first embodiment of the invention. In a vacuum valve (1),
communication is closed as illustrated in Fig. 1 at a normal
time and, when the fluid pressure in a primary side passage
(2b) exceeds a set value, communication is opened as

illustrated in Fig. 2 and communication is forcibly opened as



needed as illustrated Fig. 3.

The vacuum valve (1) includes a concave portion (2a)
opened upward, a body (2) provided with the primary side passage
(2b) and a secondary side passage (2c), a cylindrical casing
(3) provided on the body (2), a disk packing (valve element)
(4) , provided at the opening of the secondary side passage (2c)
of the body (3), that opens or closes communication between
the primary side passage (2b) and the secondary side passage
(2¢) by moving upward or downward, a stem (5), having a lower
end part to which a disk packing (4) is fixed, that moves upward
or downward integrally with the disk packing (4), opening
pressure setting means (6) setting a set value of a fluid
pressure in the primary side passage (2b) beyond which the
communication is opened, and forcible opening means (7)
forcibly opening the communication regardless of the fluid
pressure in the primary side passage (2b).

The primary side passage (2b) communicates with the lower
part opening in the side surface of the concave portion (2a)
and the secondary side passage (2c¢) communicates with the
central opening of the bottom of the concave portion (2a).

The disk packing (4) is disposed so as to be able to close
the central opening (that is, the opening at the upper end of
the secondary side passage (2c)) at the bottom of the concave
portion (2a).

The casing (3) includes a cylindrical upper casing (11)

10



and a cylindrical lower casing (12). A female thread section
(11a) provided in the inner periphery of the lower end part
of the upper casing (11) is screwed with a male thread section
(12a) provided in the outer periphery of the upper end part
of the lower casing (12). A female thread section (12b)
provided in the inner periphery of the lower end part of the
lower casing (12) is screwed with a male thread section (2d)
provided in the upper end part of the body (2). A female thread
section (1lb) is provided in the inner periphery of the upper
end part of the upper casing (11).

The stem (5) includes an upper stem (13) and a lower stem
(14) . In the lower end part of the lower stem (14), a
cylindrical lower projection (14a) into which the disk packing
(4) is fitted is provided. A bellows fixing ring (15) is fixed
to the upper end part of the upper stem (13) and a bellows (16)
is disposed between the fixing ring (15) and a flange section
(14b) provided in the lower end part of the lower stem (14).

The opening pressure setting means (6) includes an
annular spring receiver (receiving member) (17) fixed
substantially in the middle in the axial direction of the upper
stem (13), a compression coil spring (stem biasing means) (18)
having a lower end supported by the spring receiver (17), and
an adjustment screw (19) that has a male thread section (19a)
on its outer periphery surface, is screwed with the female

thread section (11b) provided in the inner periphery of the
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upper end part of the upper casing (11), presses the upper end
of a compression coil spring (18), and can move in the axial
direction, and a lock nut (20) that is screwed with the male
thread section (19a) of the adjustment screw (19) and fixes
the adjustment screw (19) to the upper casing (11).

An annular step section (19b) is provided in the middle
in the axial direction of the outer periphery surface of the
adjustment screw (19). The upper end of the compression coil
spring (18) is received by the step section (19b) of the
adjustment screw (19) and the lower end of the compression coil
spring (18) is received by a step section (17a) provided in
the spring receiver (17).

Since the elastic force of the compression coil spring
(18) can be changed by screwing the adjustment screw (19)
downward or upward, the biasing force (elastic force) biasing
the stem (5) downward can be adjusted.

The adjustment screw (19) has a through hole (19c)
extending in the axial direction and the upper end part of the
upper stem (13) is fitted into the lower end part of the through
hole (19¢) of the adjustment screw (19) so as to be movable
upward and downward. An O-ring (26) is disposed between the
outer periphery of the upper end part of the upper stem (13)
and the inner periphery of the lower end part of the through
hole (19c) of the adjustment screw (19).

The forcible opening means (7) has a discoid piston (21)
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that is inserted onto the upper stem (13) so as to be movable
upward and downward under the spring receiver (17) and piston
driving means (22) that brings the piston (21) into contact
with the spring receiver (17) from below by moving the piston
(21) upward using compressed air and integrally moves the
piston (21) and the spring receiver (17) upward.

An O-ring (27) is disposed between the upper stem (13)
and the inner periphery of the central through hole of the
piston (21) through which the upper stem (13) passes. AnO-ring
(28) is also disposed between the upper stem (13) and the inner
periphery of the central through hole of the lower casing (12)
that guides the upper stem (13).

The piston driving means (22) includes a piston housing
chamber (23), disposed from the inside of the lower end part
of the upper casing (11) to the inside of the upper end part
of the lower casing (12), that movably accommodates the piston
(21), the through hole (19c¢), which is a compressed air passage
in the adjustment screw (19), a compressed air introducing pipe
connection portion (19d) provided in the upper end part of the
through hole (19c) of the adjustment screw (19), a compressed
air introduction axial direction passage(24) extending
downward from the upper end of the upper stem (13), and a
compressed air introduction axial direction passage (25)
extending radially outward from the compressed air

introduction axial direction passage(24) and communicating
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with the lower part of the piston housing chamber (23).

A pipe is connected to the compressed air introducing
pipe connection portion (19d) so that a control apparatus
introduces compressed air through the pipe as needed.

An O-ring (29) is disposed between the outer periphery
surface of the piston (21) and the inner periphery of the piston
housing chamber (23). An air escape hole (23a) leading to the
outside is provided in the upper part of the piston housing
chamber (23).

In the vacuum valve (1), generally, the primary side is
used under vacuum conditions and the secondary side is used
under atmospheric pressure conditions. In the state
illustrated in Fig. 1, the close state of the vacuum valve (1)
is kept by the pressure applied to the bellows (16) and the
elastic force of the compression coil spring (18) and the
primary side pressure is not released.

When the primary side fluid pressure increases, the
elastic force of the compression coil spring (18) cannot stand
against the fluid pressure and, in such a state, the stem (5)
and the disk packing (4) fixed to the stem (5) move upward.
Accordingly, the open state of the vacuum valve (1) illustrated
in Fig. 2 ig obtained and the primary side pressure is released.
By changing the amount of screwing of the adjustment screw (19)
to adjust the elastic force of the compression coil spring (18),

the set value of the fluid pressure beyond which the primary

14



side pressure is released can be set freely and the primary
side pressure is suppressed to the set value or less.

When the primary side pressure is released in the state
in Fig. 2 and the primary side pressure becomes smaller than
the set value, a return to the state in Fig. 1 is made. When
the primary side pressure needs to be released due to occurrence
of a trouble or the like in this state in Fig. 1, compressed
air is introduced to the forcible opening means (7). Fig. 3
illustrates the open state of the vacuum valve (1) provided
by the forcible opening means (7).

In Fig. 3, the piston (21) having a gap between the piston
(21) and the spring receiver (17) in Fig. 1 moves upward due
to compressed air introduced to the lower part of the piston
housing chamber (23), makes contact with the spring receiver
(17), and pushes the spring receiver (17) upward. Since the
spring receiver (17) is fixed to the stem (5), the stem (5)
and the disk packing (4) fixed to the stem (5) move upward as
the spring receiver (17) moves upward. In this way, the open
state of the vacuum valve (1) illustrated in Fig. 3 can be
obtained regardless of the fluid pressure in the primary side
passage.

In the above description, the passages (19c), (19d4), (24),
and (25) of compressed air in the piston driving means (22)
are not limited to those illustrated in the drawing and may

be changed as appropriate.
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Figs. 4 to 6 illustrate a vacuum valve (31) according
to a second embodiment of the invention.

The vacuum valve (31) includes a concave portion (32a)
opened upward, a body (32) provided with a primary side passage
(32b) and a secondary side passage (32c¢), a cylindrical casing
(33) provided on the body (32), a disk packing (valve element)
(34), provided at the opening of the secondary side passage
(32¢) of the body (33), that opens or closes communication
between the primary side passage (32b) and the secondary side
passage (32c¢) by moving upward or downward, a stem (35), having
a lower end part to which the disk packing (34) is fixed, that
moves upward or downward integrally with the disk packing (34),
opening pressure setting means (36) setting a set value of a
fluid pressure in the primary side passage (32b) beyond which
the communication is opened, and forcible opening means (37)
forcibly opening the communication regardless of the fluid
pressure in the primary side passage (32b).

The primary side passage (32b) communicates with the
opening of the outer periphery edge of the bottom of the concave
portion (32a) and the secondary side passage (32c) communicates
with the central opening of the bottom of the concave portion
(32a) . The primary side passage (32b) and the secondary side
passage (32¢) are provided with pipe joints (38) and (39),
respectively.

The disk packing (34) is disposed so as to be able to
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close the central opening (that is, the opening at the upper
end of the secondary side passage (32c)) at the bottom of the
concave portion (32a).

The casing (33) includes a cylindrical upper casing (41)
and a cylindrical lower casing (42). A female thread section
(41a) provided in the inner periphery of the lower end part
of the upper casing (41) is screwed with a male thread section
(42a) provided in the outer periphery of the upper end part
of the lower casing (42). The lower casing (42) is fixed to
the body (32) by screwing a nut (40) fitted onto the step of
the lower casing (42) with a male thread section (32d) provided
in the upper end part of the body (32).

The stem (35) includes an upper stem (43) and a lower
stem (44). The disk packing (34) is fitted into a bellows
fixing flange (44a) provided in the lower end part of the lower
stem (44) and fixed. A bellows fixing ring (45) is fixed in
the vicinity of the upper end part of the lower stem (43) and
a bellows (46) is disposed between the fixing ring (45) and
the bellows fixing flange (44a) at the lower end of the lower
stem (44).

The opening pressure setting means (36) includes the
annular lower spring receiver (receiving member) (47) fixed
to the upper end of the upper stem (43), the compression coil
spring (stem biasing means) (48) having a lower end supported

by the lower spring receiver (47), the upper spring receiver
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(49), supporting the upper end of the compression coil spring
(48), that is movable in the axial direction, the adjustment
screw (50) that has a male thread section (50a) on the outer
periphery surface, is screwed with the female thread section
(41b) provided in the inner periphery of the upper end part
of the upper casing (41), presses the upper end of the upper
spring receiver (49), and can move in the axial direction, and
a lock nut (51) that is screwed with the male thread section
(50a) of the adjustment screw (50) and fixes the adjustment
screw (50) to the upper casing (41).

The adjustment screw (50) is a ball plunger having a
rotatable ball (50b) at its lower end and the lower part of
the ball (50b) is fitted into a conical concave portion (49a)
provided in the upper surface of the upper spring receiver (49).

The upper stem (43) has a flange section (43a) on its
upper end and the lower spring receiver (47) has a concave
portion (47a) on its lower surface. Since the flange section
(43a) is fitted into the concave portion (47a), the upper stem
(43) and the lower spring receiver (47) integrally move upward
and downward.

Since the elastic force of the compression coil spring
(48) can be changed by screwing the adjustment screw (50)
downward or upward to move the upper spring receiver (49)
downward or upward, the biasing force (elastic force) biasing

the stem (35) downward can be adjusted.
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The forcible opening means (37) has a discoid piston (52)
that is inserted onto the upper end pert of the upper stem (43)
so as to be movable upward and downward under the flange section
(43a), piston driving means (53) that integrally moves the
piston (52) and the spring receiver (47) upward by moving the
piston (52) upward using compressed air, and a compression coil
spring (piston biasing means) (54) biasing the piston (52)
downward.

An O-ring (57) is disposed between the upper stem (43)
and the inner periphery of the central through hole of the
piston (52) through which the upper stem (43) passes. AnO-ring
(58) is also disposed between the upper stem (43) and the inner
periphery of the central through hole of the lower casing (42)
that guides the upper stem (43).

The piston driving means (53) includes a piston housing
chamber (55), provided in the upper end part of the lower casing
(42), that movably accommodates the piston (52) and a
compressed air introducing pipe connection portion (56),
provided in the circumferential wall of the lower casing (42),
that communicates with the lower part of the piston housing
chamber (55) via the annular concave portion (55a) provided
at the lower end of the piston housing chamber (55).

A pipe is connected to the compressed air introducing
pipe connection portion (56) so that a control apparatus

introduces compressed air through the pipe as needed.
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An O-ring (59) is disposed between the outer periphery
surface of the piston (52) and the inner periphery of the piston
housing chamber (55).

In the vacuum valve (31), generally, the primary side
is used under vacuum conditions and the secondary side is used
under atmospheric pressure conditions. In the state
illustrated in Fig. 4, the close state of the vacuum valve (31)
is kept by the pressure applied to the bellows (46) and the
elastic force of the compression coil spring (48) and the
primary side pressure is not released.

When the primary side fluid pressure increases, the
elastic force of the compression coil spring (48) cannot stand
against the fluid pressure and, in such a state, the stem (35)
and the disk packing (34) fixed to the stem (35) move upward.
Accordingly, the open state of the vacuum valve (31)
illustrated in Fig. 5 is obtained and the primary side pressure
is released. By changing the amount of screwing of the
adjustment screw (50) to adjust the elastic force of the
compression coil spring (48), the set value of the fluid
pressure beyond which the primary side pressure is released
can be set freely and the primary side pressure is suppressed
to the set value or less.

When the vacuum valve (31) is put in the open state,
the primary side pressure is released, and the primary side

pressure becomes smaller than the set value, a return to the
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state in Fig. 4 is made.

When the primary side pressure needs to be released due
to occurrence of a trouble or the like in this state in Fig.
4, compressed air is introduced to the forcible opening means
(37). The compressed air is supplied to the lower end of the
piston housing chamber (55) through the compressed air
introducing pipe connection portion (56) and the annular
concave portion (55a) and the piston (52) thereby moves upward.
The stem (35) is in the stop state at the time when the piston
(52) starts moving. However, after the upper surface of the
piston (52) makes contact with the lower surface of the flange
section (43a) of the upper stem (43), the stem (35) and the
piston (52) integrally move upward.

Accordingly, the vacuum valve (31) is put in the open
state by the forcible opening means (37) as illustrated in Fig.
6. In the open state obtained by the forcible opening means
(37), the piston (52) moves upward by the compressed air
introduced to the lower part of the piston housing chamber (55)
and the spring receiver (47) is pushed upward accordingly.
Since the spring receiver (47) is fixed to the stem (35) (the
upper end part of the upper stem (43)), as the spring receiver
(47) moves upward, the stem (35) and the disk packing (34) fixed
to the stem (35) move upward. In this way, the open state of
the vacuum valve (31) can be obtained forcibly regardless of

the value of the fluid pressure of the primary side.
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When the supplying of compressed air is stopped after
the open state of the vacuum valve (31) is obtained by the
forcible opening means (37), the piston (52) is moved downward
by the compression coil spring (54) and returns to the position
illustrated in Fig. 4. With this, an appropriate state at
normal time is obtained.

The compression coil spring (54) for biasing the piston
(52) downward may be added to bias the piston (21) downward
in the first embodiment.

In the above embodiments, since the structures of the
opening pressure setting means (6) and (36) and the forcible
opening means (7) and (37) are simple and compact, the
structures of the vacuum valves (1) and (31) are simple and
compact.

In the first embodiment, the adjustment screw (19) and
the stem (5) are provided with some (the through hole (19c),
the compressed air introducing pipe connection portion (19d),
the compressed air introduction axial direction passage (24),
and the compressed air introduction axial direction passage
(25)) of the components of the forcible opening means (7), so
the structure of the vacuum valve (1) becomes simpler and more
compact.

Industrial Applicability
According to the invention, the vacuum valve has the

forcible opening means operating automatically (using
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compressed air), the opening pressure setting means, and a
simple and compact structure, so the invention contributes to
automatic operation of various types of fluid control

apparatuses including the wvacuum valve.
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CLAIMS

[Claim 1]

A vacuum valve comprising:

a body provided with a primary side passage and a
secondary side passage;

a cylindrical casing provided on the body;

a valve element opening or closing communication between
the primary side passage and the secondary side passage by
moving upward or downward;

a stem moving upward or downward integrally with the
valve element;

opening pressure setting means setting a set value of
a fluid pressure in the primary side passage beyond which the
communication is opened; and

forcible opening means forcibly opening the
communication regardless of the fluid pressure in the primary
side passage, the communication normally being closed and being
opened when the fluid pressure in the primary side passage
exceeds the set value, the communication being forcibly
openable as needed,

wherein the opening pressure setting means includes a
receiving member fixed to the stem, a stem biasing means having
a lower end supported by the receiving member, and an adjustment

screw movable in an axial direction, the adjustment screw
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pressing an upper end of the stem biasing means and

the forcible opening means includes a piston inserted
onto the stem under the receiving member so as to be movable
upward and downward and piston driving means integrally moving
the piston and the receiving member upward by moving the piston
upward using compressed air.
[Claim 2]

The vacuum valve according to claim 1,

wherein the adjustment screw has a through hole extending
in the axial direction,

an upper end part of the stem is fitted into a lower end
part of the through hole of the adjustment screw so as to be
movable upward and downward, and

the piston driving means includes a piston housing
chamber provided in the casing, the piston housing chamber
movably accommodating the piston, a compressed air introducing
pipe connection portion provided in an upper end part of the
through hole of the adjustment screw, a compressed air
introduction axial direction passage extending downward from
an upper end of the stem, and a compressed air introduction
axial direction passage extending radially outward from the
compressed ailr introduction axial direction passage and
communicating with a lower part of the piston housing chamber.
[Claim 3]

The vacuum valve according to claim 1,
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wherein the piston driving means includes

a piston housing chamber provided in the casing, the
piston housing chamber movably accommodating the piston, and
a compressed air introducing pipe connection portion provided
on a circumferential wall of the casing, the compressed air
introducing pipe connection portion communicating with the
lower part of the piston housing chamber via an annular recess
provided in a lower end of the piston housing chamber.
[Claim 4]

The vacuum valve according to any one of claims 1 to 3,

wherein the forcible opening means further includes

piston biasing means biasing the piston downward.
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