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(54) Dew condensation preventing valve

(57) It is an object of the present invention to provide
a dew condensation preventing valve for preventing oc-
currence of dew condensation in a pneumatic actuator
while effectively using air in the pipe. A dew condensation
preventing valve 30a is applicable to a pneumatic system
10 having a pneumatic actuator having a pressure cham-
ber to which compressed air is supplied. A valve housing
31 has an air intake port 33 and an air discharge port 34,
which open into pressure chambers 17a and 17b, an on-
off valve assembly 36 is reciprocable between a forward

limit cutoff position and a backward limit cutoff position,
and configured to prevent the air intake port 33 and the
air discharge port 34 from communicating with each other
at the forward limit cutoff position and the backward limit
cutoff position. When the on-off valve assembly 36 is
being moved between the forward limit cutoff position
and the backward limit cutoff position, the air intake port
33 and the air discharge port 34 communicates with each
other, and air in the pressure chambers 17a and 17b is
partially discharged to the outside.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority from
Japanese Patent Application No. 2013-089616 filed on
April 22, 2013, the content of which is hereby incorporat-
ed by reference into this application.

TECHNICAL FIELD OF THE INVENTION

[0002] The present invention relates to a dew conden-
sation preventing valve for preventing dew condensation
in a pneumatic system having a pneumatic actuator
which is driven by compressed air.

BACKGROUND OF THE INVENTION

[0003] As a pneumatic actuator for driving a recipro-
cating member by employing compressed air as driving
medium, a pneumatic cylinder for linearly reciprocating
a piston rod, a swinging actuator for swinging a rotating
member, and the like have been known. The swinging
actuator is also referred to as "rotary actuator". The pneu-
matic cylinder has a casing in which a piston is housed
and linearly reciprocable, and the piston is provided with
a piston rod protruding from the casing. In a pneumatic
cylinder called as a double-acting type, pressure cham-
bers are provided on respective sides of the piston, and
configured to apply thrust forces to the piston by com-
pressed air in two directions including: a forward direction
in which the piston rod protrudes from the casing; and a
backward direction in which the piston rod is retracted
into the casing. In a pneumatic cylinder called as a single-
acting type, when driving the piston in one of the forward
and backward directions, a thrust force is applied to the
piston by compressed air, and when driving the piston in
the other of the forward direction and the backward di-
rection, a thrust force is applied to the piston by a spring
member.
[0004] The pressure chambers provided in the pneu-
matic actuator such as pneumatic cylinder are connected
to a compressed air supply such as compressor, which
is away from the actuator, via a piping such as tubes. In
order to switch between a state in which compressed air
is supplied to the pressure chamber and a state in which
air in the pressure chamber is discharged to the outside,
the piping are provided with a fluid channel switching
valve for switching fluid channels. In a case in which: the
sectional area of a reciprocating member such as a piston
provided in the pneumatic actuator is small; the recipro-
cating stroke thereof is short; and the piping between the
fluid channel switching valve and the pneumatic actuator
is long, the inner volume of the piping is larger than that
of the pressure chamber. In this case, low-pressure air
discharged from the pressure chamber remains in the
pipe without being discharged to the outside, is pressu-
rized when compressed air is supplied again, and is re-

turned to the pressure chamber again. When the air re-
maining in the pressure chamber and the piping repeats
the pressurized state and the depressurized state in this
manner, the air undergoes adiabatic expansion, and wa-
ter vapor contained in the air becomes dew condensation
water and remains in the pressure chamber and the pip-
ing in some cases.
[0005] Dew condensation preventing circuits config-
ured to prevent occurrence of dew condensation in pres-
sure chambers and piping without increasing the dryness
of compressed air are described in Patent Documents 1
to 3. The dew condensation preventing circuit described
in Patent Document 1 has a check valve which is provided
at a piping connected to a supply and discharge port of
a pneumatic actuator, and configured to discharge all of
the air in the pressure chamber to the outside from the
check valve when the pressure of the pressure chamber
is depressurized. Each of the dew condensation prevent-
ing circuits described in Patent Documents 2 and 3 has:
a piping through which an output port of a fluid channel
switching valve and a supply and discharge port of a
pneumatic cylinder communicate with each other; and a
bypass pipe disposed in parallel with this piping, com-
pressed air is supplied from the output port to the supply
and discharge port of the pneumatic cylinder via the pip-
ing, and when compressed air is discharged from the
supply and discharge port, air to be discharged is re-
turned to the fluid channel switching valve via the bypass
pipe.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0006]

Patent Document 1: Japanese Utility Model Applica-
tion Laid-Open Publication No. H04-116004,
Patent Document 2: Japanese Utility Model Applica-
tion Laid-Open Publication No. S54-165686, and
Patent Document 3: Japanese Patent Application
Laid-Open Publication No. H10-009205

[0007] However, in order to prevent occurrence of dew
condensation in the pressure chamber and the like, if
only compressed air from the compressed air supply is
supplied to the pressure chamber when all of the com-
pressed air in the pressure chamber is discharged to the
outside to drive the reciprocating member, the volume of
the compressed air supplied to the pressure chamber for
driving the pneumatic actuator is increased. Particularly,
in an assembly factory for manufacturing mass-produced
products such as electronic components, many pneu-
matic actuators are being used. Therefore, if all of com-
pressed air in the pressure chambers is discharged to
supply only new compressed air to the pressure cham-
ber, the used volume of compressed air is increased;
therefore, power consumption of a compressor for gen-
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erating compressed air is wastefully increased.
[0008] It is an object of the present invention to prevent
dew condensation in a pneumatic system while making
effective use of air in a piping.

SUMMARY OF THE INVENTION

[0009] In accordance with one aspect of the present
invention, a dew condensation preventing valve for pre-
venting occurrence of dew condensation in a pneumatic
system provided with: a pneumatic actuator having a
pressure chamber to which compressed air is supplied;
and a pipe through which compressed air is supplied from
a compressed air supply to the pressure chamber, com-
prises: a valve housing provided with a valve element
housing hole which opens into an air intake port commu-
nicating with the pressure chamber, and opens into an
air discharge port communicating with outside; an on-off
valve assembly provided to the valve housing, recipro-
cable between a forward limit cutoff position and a back-
ward limit cutoff position, and configured to prevent the
air intake port and the air discharge port from communi-
cating with each other at the forward limit cutoff position
and the backward limit cutoff position; a spring member
for applying a spring force to the on-off valve assembly
toward the forward limit cutoff position; and a communi-
cation section provided to the valve housing, and config-
ured to cause the air intake port and the air discharge
port to communicate with each other when the on-off
valve assembly is positioned between the forward limit
cutoff position and the backward limit cutoff position.

EFFECTS OF THE INVENTION

[0010] The dew condensation preventing valve has a
valve housing provided with: an air intake port which com-
municates with the pressure chamber of the pneumatic
actuator; and an air discharge port which communicates
with the outside, and the on-off valve assembly provided
in the valve housing is moved between the forward limit
cutoff position and the backward limit cutoff position at
which communication between the air intake port and the
air discharge port is interrupted. In that moving process,
the air intake port and the air discharge port takes a com-
munication state to communicate with each other via the
communication section, and part of the compressed air
supplied to the pressure chamber is momentarily dis-
charged to the outside. When air is discharged from the
pressure chamber to return the air intake port from a pres-
surized state to an atmospheric pressure, the on-off valve
assembly is moved from the backward limit open position
to the forward limit open position. In that moving process,
the air intake port and the air discharge port become a
communicated state via the communication section, and
part of the air therein is momentarily discharged to the
outside. Therefore, even when low-pressure air dis-
charged from the pressure chamber remains in the pres-
sure chamber and piping, at every operation of supplying

to and discharging compressed air from the pressure
chamber, part of the air in the pressure chamber and the
piping is discharged to the outside, and new air corre-
sponding to the discharged volume is supplied from the
compressed air supply. In this manner, part of the re-
maining air is ventilated; therefore, the dryness of the air
in the pressure chamber and piping can be maintained.
As a result, even when air remaining in the pressure
chamber and piping repeats a pressurized state and a
depressurized state, dew condensation can be prevent-
ed from occurring in the pressure chamber and piping.
[0011] Furthermore, the remaining air in the pressure
chamber and piping is momentarily discharged to the out-
side by the high- pressure compressed air supplied to
the pressure chamber; therefore, the air in the piping can
be effectively utilized by increasing the air volume re-
mained in the pressure chamber and piping through the
all discharge stroke in which low-pressure air is dis-
charged from the pressure chamber of the pneumatic
actuator, different from the case of the conventional tech-
nique that discharges air in the pressure chamber to the
outside. As a result, the air supply volume from the com-
pressed air supply in the pneumatic system can be sup-
pressed, and occurrence of dew condensation can be
reliably prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

FIG. 1 is a sectional view showing one embodiment
of a dew condensation preventing valve provided to
a pneumatic actuator;
FIG. 2A is an enlarged sectional view showing the
dew condensation preventing valve with an on-off
valve assembly taking a forward limit cutoff position;
FIG. 2B is a sectional view showing the dew con-
densation preventing valve with the on-off valve as-
sembly taking a backward limit cutoff position;
FIG. 3A is an enlarged sectional view showing the
dew condensation preventing valve with the on-off
valve assembly being between the forward limit cut-
off position and the backward limit cutoff position;
FIG. 3B is a sectional view taken along a line 3B-3B
in FIG. 3A;
FIG. 4 is a timing chart showing operating charac-
teristics of the dew condensation preventing valve;
FIG. 5 is a sectional view showing one variation of
the dew condensation preventing valve provided to
the pneumatic actuator;
FIG. 6 is an enlarged sectional view of the dew con-
densation preventing valve shown in FIG. 5;
FIG. 7 is a sectional view showing another variation
of the dew condensation preventing valve;
FIG. 8A is a sectional view showing still another var-
iation of the dew condensation preventing valve with
the on-off valve assembly taking the backward limit
cutoff position;
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FIG. 8B is a sectional view showing the dew con-
densation preventing valve with the on-off valve as-
sembly taking the forward limit cutoff position; and
FIG. 8C is a sectional view showing the dew con-
densation preventing valve with the on-off valve as-
sembly being between the forward limit cutoff posi-
tion and the backward limit cutoff position.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0013] Hereinafter, embodiments of the present inven-
tion will be described in detail on the basis of the draw-
ings. In each embodiment, duplicated explanation of
common elements is omitted and those elements are de-
noted by the same reference characters.
[0014] A pneumatic system 10 shown in FIG. 1 has a
pneumatic cylinder serving as a pneumatic actuator 11.
This pneumatic actuator 11 has a casing 12 made of an
approximately rectangular parallelepiped blockish mate-
rial, and the casing 12 is provided with a piston housing
hole 13. A piston 14 is housed in the piston housing hole
13 and linearly reciprocable, and a piston rod 15 attached
to the piston 14 protrudes outside the casing 12 from an
open end of the piston housing hole 13. A rod cover 16
is attached to an open end portion of the piston housing
hole 13, and the piston rod 15 is slidably supported by a
through hole of the rod cover 16.
[0015] The piston housing hole 13 is divided into a first
pressure chamber 17a and a second pressure chamber
17b by the piston 14. The first pressure chamber 17a is
formed by the piston 14 and the rod cover 16 as a return-
ing-side pressure chamber for applying a thrust force to
the piston 14 in a returning direction of the piston rod 15.
The second pressure chamber 17b is formed by the pis-
ton 14 and the bottom surface of the piston housing hole
13 as a protruding-side pressure chamber for applying a
thrust force to the piston 14 in a protruding direction of
the piston rod 15. The pneumatic actuator 11 causes the
piston rod 15 as a reciprocating member to linearly re-
ciprocate in an axial direction by the compressed air sup-
plied to the pressure chambers 17a and 17b.
[0016] The piston 14 is provided with a seal member
18a for sealing the pressure chambers 17a and 17b from
each other. The rod cover 16 is provided with: a seal
member 18b for sealing a gap between the rod cover 16
and the piston rod 15; and a seal member 18c for sealing
a gap between the rod cover 16 and the piston housing
hole 13.
[0017] The casing 12 is provided with: a supply and
discharge port 21a which communicates with the pres-
sure chamber 17a; and a supply and discharge port 21b
which communicates with the pressure chamber 17b.
The casing 12 is provided with pipe connecting sections
22a and 22b which communicate with the pressure
chambers 17a and 17b via the supply and discharge ports
21a and 21b, respectively. A piping 23a composed of
hoses or tubes is connected to the pipe connecting sec-

tion 22a by screw members (not shown), and a piping
23b is similarly connected to the pipe connecting section
22b. The piping 23a and 23b are connected to a com-
pressed air supply 24, which is composed of a compres-
sor and the like, via a fluid channel switching valve 25.
The fluid channel switching valve 25 is movable between
a first position, i.e., a position "A" at which compressed
air is supplied to the pressure chamber 17a and air in the
pressure chamber 17b is discharged and a second po-
sition, i.e., a position "B" at which compressed air is sup-
plied to the pressure chamber 17b and air in the pressure
chamber 17a is discharged. FIG. 1 shows a state in which
the fluid channel switching valve 25 takes the position
"A", and the piston rod 15 was driven in the returning
direction by the compressed air supplied to the pressure
chamber 17a. When compressed air is alternately sup-
plied to the pressure chambers 17a and 17b, the piston
rod 15 as the reciprocating member is reciprocated in
the axial direction.
[0018] As described above, the pneumatic system 10
shown in FIG. 1 has: the pneumatic actuator 11 having
the piston rod 15 to which the thrust force is applied by
the compressed air supplied to the pressure chambers
17a and 17b; and piping 23a and 23b through which com-
pressed air is supplied from the compressed air supply
24 to the pressure chambers 17a and 17b. In order to
attach the pneumatic actuator 11 to a supporting member
(not shown), screw holes 26 are provided to a front sur-
face of the casing 12, and a front end portion of the casing
12 is provided with attachment holes 27. Additionally, a
nut 28 for fastening a member to be driven by the piston
rod 15 is attached to a protruding end portion of the piston
rod 15.
[0019] Two dew condensation preventing valves 30a
is attached to the casing 12 so as to correspond to the
respective pressure chambers 17a and 17b. Since the
dew condensation preventing valves 30a are the same
as each other in structure, "(1)" is added to the reference
character "30a" of the first dew condensation preventing
valve, and "(2)" is added to the reference character "30a"
of the second dew condensation preventing valve.
[0020] FIGS. 2A and 2B are an enlarged sectional
views showing a dew condensation preventing valve 30a
shown in FIG. 1. The dew condensation preventing valve
30a has a valve housing 31, this valve housing 31 has:
a cylindrical section 31a; and a male screw section 31b
integrally formed with its distal end portion, and a spring
receiving member 31c is attached to a rear end portion
of the cylindrical section 31a. The valve housing 31 is
provided with a valve element housing hole 32, and both
end portions of the valve element housing hole 32 open
into an air intake port 33 which communicates with the
pressure chamber and which is provided to the male
screw section 31b, and open into an air discharge port
34 which communicates with the outside and which is
provided to the spring receiving member 31c. As shown
in FIG. 1, the casing 12 of the pneumatic actuator 11 is
provided with communication holes 35a and 35b through
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which the air intake ports 33 of the dew condensation
preventing valves 30a communicate with the respective
pressure chambers 17a and 17b. Two dew condensation
preventing valves 30a are attached to the casing 12 by
screw-coupling of the male screw sections 31b thereof
to respective screw holes provided to the casing 12, and
the air intake ports 33 communicate with the pressure
chambers 17a and 17b via the communication holes 35a
and 35b.
[0021] The valve housing 31 is provided with an on-off
valve assembly 36 which is reciprocable in an axial di-
rection. As shown in FIGS. 2A and 2B, this on-off valve
assembly 36 has: a valve shaft 37; a first valve supporting
section 38a provided to a rear end of the valve shaft 37;
and a second valve supporting section 38b provided to
a distal end of the valve shaft 37; and the two valve sup-
porting sections 38a and 38b are distant from each other
in the axial direction. The on-off valve assembly 36 is
reciprocable between a forward limit cutoff position at
which a distal end surface of the valve shaft 37 comes
in contact with an abutting surface 39a provided to the
valve housing 31 and a backward limit cutoff position at
which a rear end surface of the valve shaft 37 comes in
contact with an abutting surface 39b of the spring receiv-
ing member 31c. The air intake port 33 opens on the
abutting surface 39a, and the air discharge port 34 opens
on the abutting surface 39b.
[0022] FIG. 2A shows a state where the on-off valve
assembly 36 takes a forward limit cutoff position, and
FIG. 2B shows a state where the on-off valve assembly
36 takes a backward limit cutoff position. FIG. 3A is an
enlarged sectional view showing the dew condensation
preventing valve with the on-off valve assembly 36 being
distant from and on the way to the forward limit cutoff
position or the backward limit cutoff position, and FIG.
3B is a sectional view taken along a line 3B-3B in FIG. 3A.
[0023] In order to apply a spring force to the on-off valve
assembly 36 toward the forward limit cutoff position, a
compression coil spring 41 serving as a spring member
is attached between the valve receiving member 31c and
the on-off valve assembly 36. When compressed air of
the pressure chambers 17a and 17b of the pneumatic
actuator 11 is discharged toward the fluid channel switch-
ing valve 25, and the pressure of the air intake port 33 is
reduced, the compression coil spring 41 causes the on-
off valve assembly 36 to move toward the forward limit
cutoff position. On the other hand, when compressed air
is supplied from the fluid channel switching valve 25 to
the pressure chambers 17a and 17b, and the pressure
of the air intake port 33 is increased, the on-off valve
assembly 36 is moved from the forward limit cutoff posi-
tion to the backward limit cutoff position by the com-
pressed air, and the compression coil spring 41 is com-
pressed as shown in FIG. 2B.
[0024] In this specification, the air intake port 33 of the
on-off valve assembly 36 is constituted as a distal end,
the air discharge port 34 is constituted as a rear end, the
movement of the on-off valve assembly 36 toward the air

intake port 33 is defined as "forward movement", and the
movement toward the air discharge port 34 is defined as
"backward movement". Therefore, a first cutoff position
at which the on-off valve assembly 36 abuts the abutting
surface 39a on the same side as the air intake port 33 is
defined as "forward limit cutoff position", and a second
cutoff position at which the on-off valve assembly 36
abuts the abutting surface 39b on the same side as the
air discharge port 34 is defined as "backward limit cutoff
position".
[0025] The valve housing 31 is provided with: a valve
seat hole 42 extending in the axial direction; and a sleeve
43 provided in the valve seat hole 42 and movable in the
axial direction. Guide sections 44a and 44b are respec-
tively provided on the distal end side of the first valve
supporting section 38a and on the rear end side of the
second valve supporting section 38b, and the guide sec-
tions 44a and 44b are received in the sleeve 43. As shown
in FIG. 3B, the sleeve 43 is formed with a slit extending
in the axial direction, and this slit forms a communication
section 45. The air intake port 33 and the air discharge
port 34 communicate with each other via the communi-
cation section 45. Under the condition that the guide sec-
tions 44a and 44b are longer than those of the illustrated
case, and the sleeve 43 is shorter than that of the illus-
trated case, the sleeve 43 cannot be moved according
to the movement of the on-off valve assembly 36.
[0026] Valve seal members 46a and 46b in contact with
the valve seat hole 42 are respectively attached to the
first valve supporting section 38a and the second valve
supporting section 38b. When the on-off valve assembly
36 is at the forward limit cutoff position as shown in FIG.
2A, the first valve seal member 46a is in contact with the
valve seat hole 42, and the communication between the
communication section 45 comprised of the slit and the
air discharge port 34 is interrupted. At this point, the sec-
ond valve seal member 46b is separated from the valve
seat hole 42. On the other hand, when the on-off valve
assembly 36 is at the backward limit cutoff position, as
shown in FIG. 2B, the second valve seal member 46b is
in contact with the valve seat hole 42, and the commu-
nication between the air intake port 33 and the commu-
nication section 45 is interrupted. At this point, the first
valve seal member 46a is separated from the valve seat
hole 42.
[0027] In this manner, in the cases in which the on-off
valve assembly 36 is at the forward limit cutoff position
and the backward limit cutoff position, at either position,
the communication between the air intake port 33 and
the air discharge port 34 is interrupted. The interval be-
tween the position at which the valve seal member 46a
contacts the valve seat hole 42 when the on-off valve
assembly 36 is at the forward limit cutoff position as
shown in FIG. 2A and the position at which the valve seal
member 46b contacts the valve seat hole 42 when the
on-off valve assembly 36 is at the backward limit cutoff
position as shown in FIG. 2B is L0. If the interval between
the two valve seal members 46a and 46b is L1, L0 is

7 8 



EP 2 796 727 A1

6

5

10

15

20

25

30

35

40

45

50

55

shorter than L1. Therefore, when compressed air is sup-
plied to the air intake port 33 to move the on-off valve
assembly 36 from the forward limit cutoff position toward
the backward limit cutoff position against the spring force
of the compression coil spring 41, a state in which both
of the valve seal members 46a and 46b are not in contact
with the valve seat hole 42 is generated during the move-
ment. Since both of the valve seal members 46a and 46b
are not in contact with the valve seat hole 42, the air
intake port 33 and the air discharge port 34 are in the
state communicated by the communication section 45.
When the compressed air of the air intake port 33 is dis-
charged to reduce the pressure therein and moves the
on-off valve assembly 36 from the backward limit cutoff
position toward the forward limit cutoff position, a state
in which both of the valve seal members 46a and 46b
are not in contact with the valve seat hole 42 is generated
during the movement. Since both of the valve seal mem-
bers 46a and 46b are not in contact with the valve seat
hole 42, the air intake port 33 and the air discharge port
34 are in the state communicated by the communication
section 45.
[0028] Therefore, when the piston rod 15 is moved to
protrude by supplying compressed air to the pressure
chamber 17b, discharging the air in the pressure cham-
ber 17a to the outside, and applying a thrust force to the
piston 14 by the compressed air supplied to the pressure
chamber 17b, part of the compressed air supplied from
the pipe 23b to the pressure chamber 17b is discharged
to the outside from the air discharge port 34 of the dew
condensation preventing valve 30a(2). In that process,
part of the air in the pressure chamber 17a is discharged
to the outside from the air discharge port 34 of the dew
condensation preventing valve 30a(1).
[0029] Similarly, when the piston rod 15 is moved in a
return direction by supplying compressed air to the pres-
sure chamber 17a, discharging air in the pressure cham-
ber 17b to the outside, and applying a thrust force to the
piston 14 by the compressed air supplied to the pressure
chamber 17a, the compressed air supplied from the pipe
23a to the pressure chamber 17a is partially discharged
to the outside from the air discharge port 34 of the dew
condensation preventing valve 30a (1). In this process,
the air in the pressure chamber 17b is partially discharged
to the outside from the air discharge port 34 of the dew
condensation preventing valve 30a (2) .
[0030] A filter 47 for preventing foreign substances
from flowing into the valve element housing hole 32 from
the outside is provided in the air discharge port 34 of the
spring receiving member 31c.
[0031] FIG. 4 is a timing chart showing operating char-
acteristics of the dew condensation preventing valves
30a (1) and 30a (2) provided to the pneumatic actuator
11. A discharge operation of the pneumatic system 10
at the time of driving the pneumatic actuator 11 will be
then described with reference to FIG. 4.
[0032] In the pneumatic actuator 11 shown in FIG. 1,
when the fluid channel switching valve 25 is switched

from the position "A" to the position "B" in the state in
which the piston rod 15 is returned as shown in FIG. 1,
compressed air is supplied from the pipe 23b to the pres-
sure chamber 17b, and the air in the pressure chamber
17a is discharged toward the pipe 23a. As a result, the
piston rod 15 is moved to a projection limit position, the
pressure of the pressure chamber 17a is reduced, and
the pressure of the pressure chamber 17b is increased.
On the other hand, when the fluid channel switching valve
25 is switched from the position "B" to the position "A"
with the piston rod 15 being at the projection limit position,
compressed air is supplied from the pipe 23a to the pres-
sure chamber 17a, and the air in the pressure chamber
17b is discharged toward the pipe 23b. As a result, the
piston rod 15 is moved so as to return to a return limit
position, the pressure of the pressure chamber 17b is
reduced, and the pressure of the pressure chamber 17a
is increased.
[0033] When the pressure chamber 17b is at a low
pressure, the on-off valve assembly 36 of the dew con-
densation preventing valve 30a(2) communicated with
the pressure chamber 17b is caused to be at the forward
limit cutoff position by the spring force of the compression
coil spring 41 as shown in FIG. 2A, and the communica-
tion between the air intake port 33 and the air discharge
port 34 is interrupted. On the other hand, the on-off valve
assembly 36 of the dew condensation preventing valve
30a (1) in which the pressure chamber 17a is at a high
pressure is caused to be at the backward limit cutoff po-
sition by the force of the compressed air, and communi-
cation between the air intake port 33 and the air discharge
port 34 is interrupted.
[0034] On the other hand, as shown in FIG. 4, when
the fluid channel switching valve 25 is switched from the
position "A" shown in FIG. 1 to the position "B", the com-
pressed air in the pipe 23b flows toward the pressure
chamber 17b, and the air in the pressure chamber 17a
flows toward the pipe 23a. When high-pressure com-
pressed air flows into the pressure chamber 17b, the on-
off valve assembly 36 of the second dew condensation
preventing valve 30a(2) communicated with the pressure
chamber 17b is moved from the forward limit cutoff po-
sition toward the backward limit cutoff position against
spring force. On the other hand, when the air of the pres-
sure chamber 17a is discharged to the pipe 23a, the pres-
sure of the pressure chamber 17a is reduced, the on-off
valve assembly 36 of the first dew condensation prevent-
ing valve 30a (1) communicated with the pressure cham-
ber 17a is moved from the backward limit cutoff position
toward the forward limit cutoff position by the spring force.
[0035] In this moving process, the air intake port 33
and the air discharge port 34 momentarily become an
communicated state via the communication section 45,
and, as shown in FIG. 4, from the second dew conden-
sation preventing valve 30a(2), the air of the pressure
chamber 17b and the air of the part close to the pressure
chamber 17b in the pipe 23b is discharged to the outside
from the air discharge port 34. Similarly, from the first
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dew condensation preventing valve 30a(1), the air of the
pressure chamber 17a and the air of the part close to the
pressure chamber 17a in the pipe 23a is discharged to
the outside from the air discharge port 34. When the on-
off valve assembly 36 of the second dew condensation
preventing valve 30a(2) is moved to the backward limit
cutoff position, the communication between the air intake
port 33 and the air discharge port 34 is interrupted. When
the on-off valve assembly 36 of the first dew condensa-
tion preventing valve 30a(1) is moved to the forward limit
cutoff position, the communication between the air intake
port 33 and the air discharge port 34 is interrupted, and
the piston rod 15 is driven to the projection limit position
by thrust force applied to the piston 14.
[0036] When the fluid channel switching valve 25 is
switched to the position "A" with the piston rod 15 being
at the projection limit position, reverse to the above de-
scription, in the process in which the on-off valve assem-
bly 36 of the first dew condensation preventing valve 30a
(1) is moved from the forward limit cutoff position to the
backward limit cutoff position, the air intake port 33 and
the air discharge port 34 momentarily become a commu-
nicated state. Furthermore, in the process in which the
on-off valve assembly 36 of the second dew condensa-
tion preventing valve 30a (2) is moved from the backward
limit cutoff position to the forward limit cutoff position, the
air intake port 33 and the air discharge port 34 momen-
tarily become a communicated state. As a result, the air
of the pressure chamber 17a and the air of the part close
to the pressure chamber 17a in the pipe 23a is discharged
to the outside from the first dew condensation preventing
valve 30a(1), and the air of the pressure chamber 17b
and the air of the part close to the pressure chamber 17b
in the pipe 23b is discharged to the outside from the sec-
ond dew condensation preventing valve 30a(2).
[0037] If the reciprocation stroke of the piston rod 15
is short or the cylinder inner diameter is small, the volume
in the pipe 23a or 23b from the fluid channel switching
valve 25 to the supply and discharge port 21a or 21b is
larger than the volume of the pressure chamber 17a or
17b. If the dew condensation preventing valves 30a are
not provided, the compressed air in the pressure cham-
ber, which is reduced in pressure, is not discharged to
the outside, but remains in the pipe and the pressure
chamber and repeats expansion and contraction. There-
fore, upon change from the high pressure to the low pres-
sure, the water vapor contained in the compressed air is
caused to become liquid by adiabatic expansion and re-
mains in the pressure chamber and the pipe as dew con-
densation water in some cases.
[0038] On the other hand, in the case in which the dew
condensation preventing valves 30a are provided to be
communicated with the pressure chambers 17a and 17b,
respectively, in the above described manner, when the
on-off valve assembly 36 is moved between the forward
limit cutoff position and the backward limit cutoff position,
part of the high-pressure-side compressed air supplied
to the pressure chamber 17a or 17b for applying a thrust

force to the piston 14 is momentarily discharged to the
outside, and part of the low-pressure-side compressed
air in the pressure chamber 17a or 17b is momentarily
discharged to the outside; therefore, part of the air re-
maining in the pressure chambers and pipes is partially
replaced by the air supplied from the compressed air sup-
ply 24. As a result, the dryness of the compressed air in
the pneumatic system is increased, and occurrence of
dew condensation is prevented. Moreover, the air is dis-
charged from both of the pressure chambers to the out-
side only during the short period of time while the on-off
valve assembly 36 is moved between the forward limit
cutoff position and the backward limit cutoff position;
therefore, although all of low-pressure air in the pressure
chamber and the pipe is discharged to the outside by
using the conventional techniques, the present invention
do not have a potential to allow all of low-pressure air in
the pressure chambers and the pipes to be discharged
to the outside.
[0039] The on-off valve assembly 36 is moved from
the forward limit cutoff position to the backward limit cutoff
position when the pressure of the pressure chamber is
increased, and the on-off valve assembly 36 is moved
from the backward limit cutoff position to the forward limit
cutoff position when the pressure of the pressure cham-
ber is reduced. When the pressure of the pressure cham-
ber is increased, the discharged air volume is larger than
that of the low pressure. Therefore, as shown in FIG. 4,
the discharged air volume in the process in which the on-
off valve assembly 36 is moved from the backward limit
cutoff position to the forward limit cutoff position is smaller
than the discharged air volume in the process in which
the on-off valve assembly 36 is moved from the forward
limit cutoff position to the backward limit cutoff position.
[0040] If all of the air in the pressure chamber switched
to the low pressure state is discharged to the outside via
a check valve across an all-discharge stroke, which dis-
charges low-pressure air, like conventional techniques
when the pressure chamber is switched from a high pres-
sure state to a low pressure state, the air in the pipe
cannot be used for next pressurization. On the other
hand, if it is configured to be momentarily discharged to
the outside, the low-pressure-side air remaining in the
pipe and the pressure chamber can be also utilized as
the air to be supplied to the pressure chamber; therefore,
the volume of the compressed air used in the pneumatic
system can be reduced. Particularly, in a manufacturing
line of electronic parts, many pneumatic actuators 11 are
used, and the volume of the compressed air supplied
from the compressed air supply(s) 24 to all of the pneu-
matic actuators 11 is massive. However, when the air
volume discharged from the pneumatic actuator 11 to
the outside can be reduced as described above, the vol-
ume of the compressed air supplied to all of the pneu-
matic systems 10 can be significantly reduced. Since the
used volume of the compressed air is suppressed, the
power consumption for the compressor (s) for generating
compressed air can be reduced, and occurrence of dew
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condensation in the pneumatic systems can be prevent-
ed while effectively utilizing the air in the pipes.
[0041] The pneumatic actuator 11 shown in FIG. 1 is
a double-acting type configured to apply thrust force of
the compressed air to the piston 14 in both of the cases
in which the piston rod 15 is subjected to projecting move-
ment and returning movement. On the other hand, if
thrust force of the compressed air is applied to the piston
14 upon movement of either one of the projecting move-
ment and returning movement of the piston rod 15, and
thrust force is configured to be applied to the piston 14
by a spring member upon the other movement, the pneu-
matic actuator is a single-acting type. In the case of such
a single-acting type, the single dew condensation pre-
venting valve 30a is attached to the pneumatic actuator.
[0042] FIG. 5 is a sectional view showing one variation
of the dew condensation preventing valve provided to
the pneumatic actuator, and FIG. 6 is an enlarged sec-
tional view of the dew condensation preventing valve
shown in FIG. 5.
[0043] In the pneumatic actuator 11 shown in FIG. 5
and different from that of FIG. 1, dew condensation pre-
venting valves 30b are provided so as to correspond to
the pressure chambers 17a and 17b, are connected to
the pipe connecting sections 22a and 22b of the supply
and discharge ports 21a and 21b for supplying to and
discharging compressed air from the pressure chambers
17a and 17b. The pneumatic actuator 11 is the same in
basic structure as that of FIG. 1, and different from that
of FIG. 1 in that the casing 12 shown in FIG. 5 is not
provided with communication holes 35a and 35b com-
municating with the pressure chambers 17a and 17b.
The dew condensation preventing valves 30b are the
same in structure as each other, as shown in FIG. 5, "(1)"
is added to the reference character "30b" of one of the
dew condensation preventing valves, and "(2)" is added
to the reference character "30b" of the other of the dew
condensation preventing valves.
[0044] As shown in FIG. 6, a valve housing 31 of each
of the dew condensation preventing valves 30b has: a
cylindrical section 31a; and a joint section 31d integrally
formed with this section. The joint section 31d is provided
with an air intake port 33 which opens on the outer pe-
ripheral surface of the valve element housing hole 32, a
communication port 51 is provided so as to correspond
to the air intake port 33 and opens to the outer peripheral
surface of the valve element housing hole 32, and the air
intake port 33 and the communication port 51 are posi-
tioned at distal ends of the valve element housing hole
32. A pipe connecting part 52 communicated with the air
intake port 33 and a pipe connecting part 53 communi-
cated with the communication port 51 are provided at the
joint portion 31d. The pipe connecting part 22a of the
pneumatic actuator 11 is connected to the pipe connect-
ing part 52 of the dew condensation preventing valve
30b(1) by a communication pipe 54a, and the pipe con-
necting part 22b is connected to the pipe connecting part
52 of the dew condensation preventing valve 30b (2) by

a communication pipe 54b. In this manner, the valve
housings 31 of the dew condensation preventing valves
30a and 30b are attached to the casing 12 of the pneu-
matic actuator 11 by the communication pipes 54a and
54b. On the other hand, the pipe 23a connected to the
compressed air supply 24 via the fluid channel switching
valve 25 is connected to the pipe connecting part 53 of
the dew condensation preventing valve 30b (1), and the
pipe 23b is connected to the pipe connecting part 53 of
the dew condensation preventing valve 30b(2). There-
fore, the dew condensation preventing valves 30b also
function as coupling members for attaching the pipes 23a
and 23b to the casing 12, respectively.
[0045] Although the casing 12 of the pneumatic actu-
ator 11 shown in FIG. 1 is provided with screw holes and
communication holes 35a and 35b to which the male
screw sections 31b of the dew condensation preventing
valves 30a are respectively attached, since the dew con-
densation preventing valves 30b of this case respectively
function as coupling members, it is not necessary to pro-
vide, to the casing 12 of this case, screw holes and com-
munication holes 35a and 35b to which the male screw
sections 31b of the dew condensation preventing valves
30a are respectively attached, and it is possible to attach
the dew condensation preventing valves 30a to the con-
ventional pneumatic actuator when needed.
[0046] Also in the pneumatic system shown in FIG. 5,
when the on-off valve assembly 36 is moved between
the forward limit cutoff position and the backward limit
cutoff position, part of the high-pressure-side com-
pressed air supplied to the pressure chamber 17a or 17b
for applying thrust force to the piston 14 is momentarily
discharged to the outside, and part of low-pressure-side
compressed air is momentarily discharged to the outside.
Therefore, the air in the pressure chamber is sent toward
the air discharge port 34 via the communication pipe 54a
or 54b, part of the air remaining in the pipe 23a or 23b is
also sent toward the air discharge port 34, and the inside
of the pressure chamber and the pipe is partially replaced
by the air supplied from the compressed air supply 24 by
high-pressure-side compressed air. As a result, the dry-
ness of compressed air in the pneumatic system is in-
creased, and occurrence of dew condensation is pre-
vented. Moreover, the air is discharged to the outside
from both of the pressure chambers only in a short period
of time, that is, only when the on-off valve assembly 36
is moved between the forward limit cutoff position and
the backward limit cutoff position. Therefore, although all
of low-pressure air in the pressure chambers and the
pipes is discharged to the outside in the conventional
techniques, the present invention do not have a potential
to allow all of low-pressure air in the pressure chambers
and the pipes to be discharged to the outside.
[0047] The pneumatic actuator 11 shown in FIG. 5 is
the double-acting type, and the pressure chambers 17a
and 17b are provided in both sides of the piston 14. On
the other hand, in a pneumatic actuator of the single-
acting type, a pressure chamber is formed in one side of
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the piston 14; therefore, the single dew condensation pre-
venting valve 30b is attached to the casing 12. Addition-
ally, in the pneumatic system shown in FIG. 5, if either
the pipe connecting parts 22a and 22b or the pipe con-
necting parts 52 are formed as male screw portions, the
valve housings 31 can be directly screwed to the casing
12 without using the communication pipes 54a and 54b.
[0048] FIG. 7 is a cross-sectional view showing anoth-
er variation of the dew condensation preventing valve. A
valve housing 31 of a dew condensation preventing valve
30c shown in FIG. 6 has a cylindrical section 31a and a
joint portion 31d integrated therewith as well as the dew
condensation preventing valves 30b shown in FIG. 5 and
FIG. 6. The joint portion 31d is provided with an air intake
port 33 which is open to the abutting surface 39a of the
valve element housing hole 32, and the pipe connecting
parts 52 and 53 are communicated with an outer end of
the air intake port 33. When two dew condensation pre-
venting valve 30c shown in FIG. 7 are attached to the
pneumatic actuator 11, as well as the case shown in FIG.
5, the pipe connecting part 52 of one of the dew conden-
sation preventing valve 30c is connected to the pipe con-
necting part 22a by the communication pipe 54a, and the
pipe connecting part 52 of the other dew condensation
preventing valve 30c is connected to the pipe connecting
part 22b by the communication pipe 54b.
[0049] FIG. 8A is a sectional view showing still another
variation of the dew condensation preventing valve with
the on-off valve assembly taking the backward limit cutoff
position, FIG. 8B is a sectional view showing the dew
condensation preventing valve with the on-off valve as-
sembly taking the forward limit cutoff position, and FIG.
8C is a sectional view showing the dew condensation
preventing valve with the on-off valve assembly being on
the way to the forward limit cutoff position or the backward
limit cutoff position.
[0050] The valve housing 31 of this dew condensation
preventing valve 30d has, in the same manner as the
dew condensation preventing valve 30a shown in FIG.
1, a cylindrical section 31a and a male screw section 31b,
a valve shaft 37 movably attached in the valve element
housing hole 32 is provided with one valve supporting
section 38, and the valve supporting section 38 is pro-
vided with a valve seal member 46. The valve housing
31 is provided with first and second valve seat surfaces
42a and 42b distant form each other in the axis direction.
A communication section 45a larger in diameter than
each valve seat surface is provided between the valve
seat surfaces 42a and 42b.
[0051] In the dew condensation preventing valve 30d
shown in FIG. 8, when the on-off valve assembly 36 is
at the backward limit cutoff position as shown in FIG. 8A,
the valve seal member 46 of the valve supporting section
38 is in contact with the first valve seat surface 42a be-
tween the communication section 45a and the air dis-
charge port 34, and the communication between the air
intake port 33 and the air discharge port 34 is interrupted.
On the other hand, when the on-off valve assembly 36

is at the forward limit cutoff position as shown in FIG. 8B,
the valve seal member 46 is in contact with the second
valve seat surface 42b between the communication sec-
tion 45a and the air intake port 33, and the communication
between the air intake port 33 and the air discharge port
34 is similarly interrupted. On the other hand, when the
on-off valve assembly 36 is moved between the forward
limit cutoff position and the backward limit cutoff position,
wherein the valve supporting section 38 passes the com-
munication section 45a, as shown in FIG. 8C, the valve
seal member 46 is not in contact with the valve seat sur-
faces 42a and 42b, and the state in which the air intake
port 33 and the air discharge port 34 are communicated
with each other via the communication section 45a is
obtained. As a result, when compressed air is supplied
to the pressure chamber to apply a thrust force to the
piston 14 by compressed air and move the piston rod 15,
part of the high-pressure side compressed air supplied
to one of the pressure chambers and part of the low-
pressure side compressed air discharged from the other
pressure chamber are momentarily discharged to the
outside from the air discharge ports 34 of the dew con-
densation preventing valves 30d.
[0052] The dew condensation preventing valves 30c
and 30d shown in FIG. 7 and FIG. 8 can be also attached
to the pneumatic actuators of the double-acting type and
the single-acting type.
[0053] The present invention is not limited to the above
described embodiments, and various modifications can
be made within a range not departing from the gist there-
of. For example, FIG. 1 and FIG. 5 show the pneumatic
actuators 11 configured to drive the piston rod 15 serving
as a reciprocating member. However, if the dew conden-
sation preventing valve is attached to a swinging actuator
which is configured to be driven by compressed air while
using a rotating member, which swings and reciprocates,
as a reciprocating member, dew condensation in a pneu-
matic system having a swinging actuator, i.e., a rotary
actuator can be prevented from occurring.

Claims

1. A dew condensation preventing valve for preventing
occurrence of dew condensation in a pneumatic sys-
tem provided with: a pneumatic actuator having a
pressure chamber to which compressed air is sup-
plied; and a pipe through which compressed air is
supplied from a compressed air supply to the pres-
sure chamber, comprising:

a valve housing provided with a valve element
housing hole which opens into an air intake port
communicating with the pressure chamber, and
opens into an air discharge port communicating
with outside;
an on-off valve assembly provided to the valve
housing, reciprocable between a forward limit
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cutoff position and a backward limit cutoff posi-
tion, and configured to prevent the air intake port
and the air discharge port from communicating
with each other at the forward limit cutoff position
and the backward limit cutoff position;
a spring member for applying a spring force to
the on-off valve assembly toward the forward
limit cutoff position; and
a communication section provided to the valve
housing, and configured to cause the air intake
port and the air discharge port to communicate
with each other when the on-off valve assembly
is positioned between the forward limit cutoff po-
sition and the backward limit cutoff position.

2. The dew condensation preventing valve according
to claim 1, wherein the on-off valve assembly has:

a first valve seal member for preventing the com-
munication section and the air discharge port
from communicating with each other when the
on-off valve assembly reaches the forward limit
cutoff position; and
a second valve seal member for preventing the
air intake port and the communication section
from communicating with each other when the
on-off valve assembly reaches the backward
limit cutoff position.

3. The dew condensation preventing valve according
to claim 1, wherein,
when the on-off valve assembly reaches the back-
ward limit cutoff position, the on-off valve assembly
comes in contact with a first valve seat surface be-
tween the communication section and the air dis-
charge port, and
when the on-off valve assembly reaches the forward
limit cutoff position, the on-off valve assembly comes
in contact with a second valve seat surface between
the air intake port and the communication section.

4. The dew condensation preventing valve according
to any one of claims 1 to 3, wherein
the valve housing has a male screw section provided
with the air intake port, the valve housing being at-
tached to the pneumatic actuator by the male screw
section.

5. The dew condensation preventing valve according
to any one of claims 1 to 3, wherein
the valve housing has a joint section provided with
the air intake port; the valve housing being connect-
ed to the pneumatic actuator by a communication
pipe through which a supply and discharge port,
through which compressed air is supplied to the
pressure chamber or discharged from the pressure
chamber, and the joint section are connected.

6. The dew condensation preventing valve according
to any one of claims 1 to 5, wherein
the pneumatic actuator has a casing in which a piston
provided with a piston rod which is linearly recipro-
cated is accommodated, and
the pneumatic actuator is provided with: a returning
side pressure chamber for applying a thrust force to
the piston in a returning direction of the piston rod;
and a protruding side pressure chamber for applying
a thrust force to the piston in a protruding direction
of the piston rod,
the returning side pressure chamber and the pro-
truding side pressure chamber communicate with
the dew condensation preventing valve.
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