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(57) ABSTRACT 

A pneumatic valve with lockout for controlling the flow of a 
fluid includes a housing, a fluid flow passage extending 
through the housing between a fluid inlet and a fluid outlet, 
and a valve movable along an axis to open and close the flow 
passage. A pneumatic actuator is operable to move the valve 
to open and close the flow passage. A manual lockout device 
is actuable to selectively enable and actuation of disable the 
valve. The device includes a locking member movable to 
prevent the lockout device when the valve is disabled. A 
fitting on the housing to convey a pressurized gas to the 
pneumatic actuator is mounted to Swivel about the housing 
for connection to an air source on any radial within 360°. The 
valve is compact, simple to connect in a system and safe. 
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FIG. 1 
(PRIOR ART) 
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FIG, 4. 
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NORMALLY CLOSED PNEUMATIC 
DAPHRAGMVALVE WITH MECHANICAL 

OVERRIDE WITH LOCKOUT 

RELATED APPLICATION 

0001. This application is a divisional application of appli 
cation serial no. 11/175,152, filed Jul. 7, 2005, the disclosure 
of which is hereby incorporated by reference. 

TECHNICAL FIELD 

0002 The present invention relates to a combination 
manual/pneumatic valve and, more particularly, to a pneu 
matic valve with a manual lockout for controlling the flow of 
a fluid Such as a process gas used in manufacturing semicon 
ductors. 

BACKGROUND 

0003. Manually operated valves that have incorporated a 
lockout/tagout (LOTO) device are known. Two examples of 
these known valves are designated by reference numerals 1 
and 2 in FIGS. 1 and 2 of the drawings. Another example of a 
manual valve with lockout is disclosed in U.S. Pat. No. 6,463, 
955 B1. 
0004. A pneumatically operated cylinder valve capable of 
receiving a separate threaded plug for lockout after removing 
a handwheel of the valve used for valve actuation, is disclosed 
in U.S. Pat. No. 4,706,909. The valve is not compact enough 
to fit within a standard cylinder cap, necessitating removal of 
the handwheel for transport as well as for use of the threaded 
plug for lockout. 
0005 More recently, in published patent application U.S. 
2005/570A1, a combination manual/pneumatic shutoff valve 
is disclosed wherein a pneumatic valve incorporates an addi 
tional manually operated lockout formed with valves for pres 
Surizing and venting the expansion chamber of the pneumatic 
actuator. Space must be provided for these valves as well as 
for the air lines and plumbing connected to the valve for 
pressurizing and venting the pneumatic actuator of the valve. 
Safety is also a concern with this known shutoff valve as the 
manual lockout valve for pressurizing could develop a leak, 
which would pressurize the actuator of the pneumatic valve 
and open the valve. There is a need for an improved pneu 
matic valve with lockout which is compact, safe and easy to 
install. 

SUMMARY 

0006. The present invention addresses the aforementioned 
need. The invention is an improved combination manual/ 
pneumatic valve, and more particularly, a pneumatic valve 
with lockout, for fluid control, which is more compact, easier 
to install and safe. The pneumatic valve in a disclosed, pre 
ferred embodiment comprises a housing, a fluid flow passage 
extending through the housing between a fluid inlet and a 
fluid outlet, a valve movable along an axis to open and close 
the flow passage, and a pneumatic actuator operable to move 
the valve to open and close the flow passage. A manual 
lockout device of the pneumatic valve is rotatable relative to 
the housing between a position to enable the valve and a 
position to disable the valve. The device includes a locking 
member which is manually movable to a position preventing 
rotation of the lockout device when the lockout device is in 
the position to disable the valve. A fitting on the housing 
conveys a pressurized control gas, typically air, to and from 
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the pneumatic actuator for respectively pressurizing and Vent 
ing the actuator independently of the position of the manual 
lockout device. The fitting is mounted on the housing for 
rotation around the axis relative to the housing. In the dis 
closed embodiment the fitting is mounted on the housing by 
way of a collar which extends around and is rotatably con 
nected to the housing to allow connection to a source of 
pressurized control gas on any radial within 360°. 
0007. The manual lockout device of the pneumatic valve 
includes a knob which is rotatable relative to the house 
between a position to enable the valve and a position to 
disable the valve. The locking member is mounted in the knob 
for movement to and from the housing when the knob is in the 
position to disable the valve to respectively prevent and per 
mit rotation of the knob relative to the housing. A hole for a 
locking device such as a padlock or cable is provided in the 
knob. The hole is exposed with movement of the locking 
member to the housing to allow the padlock, cable or other 
locking device to be inserted through the hole to preclude 
movement of the locking member from the housing. A pair of 
control pins protrude from the locking member in opposite 
directions through openings in the knob to permit manual 
movement of the locking member. A spring in the knob yield 
ably biases the locking member for movement from the hous 
ing. As a result of these several features of the invention, the 
pneumatic valve with lockout of the present invention is very 
compact and easy to install and use, yet safe. 
0008. These and other features and advantages of the 
present invention will become more apparent from the fol 
lowing detailed description of a preferred embodiment of the 
invention taken with the accompanying drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

0009 FIG. 1 is a perspective view from the side of a known 
manually operated valve with an incorporated lockout/tagout 
(LOTO) safety device. 
0010 FIG. 2 is a perspective view from one side of another 
known manually operated valve with an incorporated LOTO 
device. 
0011 FIG. 3 is a perspective view of a pneumatic valve 
with lockout according to an example embodiment of the 
present invention. 
(0012 FIG. 4 is a top view of the valve of FIG.3 showing 
the lockout knob on the valve rotated to the enabled position. 
(0013 FIG. 5 is another top view like that in FIG. 4 but 
showing the lockout knob on the valve rotated to the disabled 
position. 
0014 FIG. 6 is a cross sectional view of the valve of FIG. 
3 through a central longitudinal axis A-A of the valve and 
showing the valve in operation as a pneumatic actuated valve 
with the lockout knob in the enabled position, the left half of 
the drawing showing the valve in the open position and the 
right half showing the valve in the closed position. 
0015 FIG. 7 is a cross sectional view like FIG. 6 but 
showing the valve in operation as a manual lock out/tag out 
valve, the left half of the drawing showing the valve in the 
enabled position and the right half of the drawing showing the 
valve in the disabled position. 
0016 FIG. 8 is a cross sectional view through the center 
longitudinal axis A-A of the valve of FIG. 3 showing the 
locking member in the lockout knob in its upper position to 
permit rotation of the knob between the enabled and disabled 
positions. 
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0017 FIG.9 is a cross sectional view like that in FIG.8 but 
showing the locking member in its lower position wherein the 
lower end of the locking member is received in an aperture in 
the valve housing/actuator cap of the housing to prevent rota 
tion of the lockout knob from the disabled position and 
wherein a hole in the knob for a padlock or cable has been 
exposed by the lowering of the locking member. 
0018 FIG. 10 is a perspective of the valve of FIG. 3 
wherein a padlock has been introduced in the exposed hole in 
the knob. 
0019 FIG. 11 is an end view of an actuator cap which 
forms one end of the housing of the pneumatic valve of FIG. 
3. 
0020 FIG. 12 is a cross sectional view of the actuator cap 
taken along the line B-B in FIG. 11. 
0021 FIG. 13 is a side view of a lockout stop which is 
mounted within the actuator cap in the pneumatic valve of 
FIG. 3. 
0022 FIG. 14 is an end view of the lockout stop from the 
right side of FIG. 13. 
0023 FIG. 15 is a top view of a stop which is mounted on 
the stem in the pneumatic valve of FIG. 3, the stem with stop 
being rotatable within the lockout stop of FIGS. 13 and 14 in 
the assembled pneumatic valve of FIG. 3. 
0024 FIG. 16 is a cross sectional view of the stop of FIG. 
15 taken along the line C-C. 
0025 FIG. 17 is a side view of the stem of the lockout in 
the pneumatic valve of FIG. 3. 

DETAILED DESCRIPTION 

0026 Referring now to FIGS. 3-17 of the drawings, a 
pneumatic valve 3 with lockout for controlling the flow of a 
fluid, gas or liquid, is seen to comprise a housing 4 which is 
formed at one end by a surface mount body 5 and at the 
opposite end by an actuator cap 6 of an internal pneumatic 
actuator 7. A fluid flow passage 8 for the fluid to be controlled 
extends through the housing between a fluid inlet 9 and a fluid 
outlet 10, see FIGS. 6 and 7. A valve 11 in the form of a 
flexible metal diaphragm is movable at its central portion 
along the central, longitudinal axis A-A of the pneumatic 
valve with respect to a valve seat 12 located about the flow 
passage to open and close the flow passage. The outer periph 
ery of the diaphragm is sealingly clamped between the Sur 
face mount body and an adjacent annular portion 13 of the 
housing attached by Screw threads to the Surface mount body. 
Abutton 14 is axially movable within portion 13 between the 
diaphragm and the lower end of a piston pin 15. The upper end 
of the piston pin is in turn engaged by the lower end of one of 
three pistons 16 of the pneumatic actuator. The pistons are 
biased downwardly as shown in FIGS. 6 and 7 by two springs 
17 located between the upper piston and the lower end of the 
actuator cap. 
0027. A pressurized control gas, such as air, for operating 
the pneumatic actuator to open the valve is Supplied to an 
expansion chamber 18 below the lower piston by way of a 
fitting 19 on the housing. The fitting 19 is mounted on the 
housing for rotation around the axis A-A relative to the hous 
ing by a way of a collar 20that extends around and is rotatably 
connected to the outer Surface of a housing portion 21. The 
outer surface of portion 21 has an annular channel 22 for the 
flow of gas received through a fitting passage 23. A plurality 
of circumferentially spaced, radially directed holes 24 
through the portion 21 and a clearance between the outer 
Surface of a depending stem on the lower piston and the 
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Surrounding Surface of portion 21 permitingress and egress of 
the pressurized air for pressurizing and venting the pneumatic 
actuator through the single air fitting. No Valving of the pres 
surized air takes place within the pneumatic valve itself, but is 
done externally as part of the actuator air source, not shown. 
Thus, the actuator can be pressurized or vented independently 
of the position and movement of a manual lockout device 25 
of the pneumatic valve as discussed below. O-rings 26 seal the 
collar 20 to the housing portion 21 while permitting relative 
rotation or Swiveling of the collar and fitting about the axis 
A-A of the pneumatic valve. 
0028. The manual lockout device 25 includes a knob 27 
non-rotatably mounted on a stem 28 by a set screw 29 shown 
in FIG. 3 in the knob. The inner end of the set screw firmly 
engages the bottom of a channel 30, FIG. 17, in the upper end 
of the stem. The lower end of the stem has screw threads, 
denoted generally at 31 in FIG. 17, formed thereon which are 
rotatably positioned within cooperating threads 32 in a cen 
tral hole 33, FIG. 12, in the actuator cap to permit rotation of 
the knob relative to the valve housing and the resultant axial 
translation of the stem in the actuator cap. The lower end of 
the stem contacts the upper Surface of the uppermost piston of 
the pneumatic actuator. Accordingly, rotation of the knob, 
clockwise in the embodiment, results in downward transla 
tion of the stem which is effective through the pneumatic 
actuator to move the diaphragm to the valve seat and close the 
fluid passage 8 through the pneumatic valve. This manual 
closure of the valve is accomplished when the knob is rotated 
to the disabled position, FIG. 5, where the word DISABLED 
on the top of the housing appears through a cutout 34 in the 
knob. 

(0029. The middle of the stem is formed with splines 35 
which engage cooperating splines 36 on the internal diameter 
of a stop 37 mounted on the stem for rotation therewith. A 
cooperating lockout stop 38 is affixed in an annular recess 39 
in the end of the actuator cap by cooperating splines 40 and 
41. A tooth 42 on the stop 37 is rotatable within a circumfer 
ential cutout 43 of the lockout stop over an angle of 90° before 
being stopped from further rotation by the shoulders 44 and 
45 of the lockout stop. The ends of this permissible 90° of 
rotation of the knob and stem relative to the housing corre 
spond to the enabled and disabled positions of the knob 
shown in FIGS. 4 and 5. The angle of rotation of course could 
be other than 90°, for example 180°, by changing the extent of 
the circumferential cutout 43 in the lockout stop. 
0030 The knob 27 provided with a locking member 46 in 
a complimentarily shaped opening in the knob. The locking 
member is manually slidable in the knob in a direction par 
allel to the axis A-A toward the housing of the pneumatic 
valve. When the knob is in the disabled position the lower end 
of the locking member is in alignment with and will be 
received in an aperture 47 in the lockout stop 38, see FIG. 14, 
to prevent rotation of the knob relative to the housing from the 
disabled position. The locking member has control pins 48 
and 49 on opposite sides thereof. The control pins extend out 
of slots 50 and 51 in the knob so that the operator can grasp the 
pins and manually slide the locking member into the position 
shown in FIG. 9 to prevent rotation of the knob from the 
disabled position. When the locking member is moved toward 
the housing, a hole 52 for a padlock, cable or other locking 
device is exposed. Insertion of a padlock, 53 in FIG. 10, cable 
or other locking device in the hole will prevent the locking 
member from returning to its initial position within the knob, 
FIG. 8, under the bias of a spring 54. The spring is supported 
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in a recess in the upper end of the stem and acts against the 
locking member as shown in FIGS. 8 and 9. 
0031. The pneumatic valve with lockout of the invention 
can be used by mounting the surface mount body 5 of the 
pneumatic valve on a gas manifold with the fluid inlet 9 and 
fluid outlet 10 of the valve in communication with a passage 
for a fluid whose flow is to be controlled by the valve. In such 
an arrangement, the pneumatic valve with lockout of the 
invention may be closely positioned to adjacent components 
ofanassembly of components on the manifold for controlling 
the flow of a process gas for manufacturing semiconductors, 
for example: A pressurized control gas, air, is applied to the 
fitting 19 on the collar 20. The pressurized air moves the three 
actuator pistons 16 upwardly within the pneumatic valve. As 
the pistons move up, the metal diaphragm 11 becomes unre 
strained and pushes on the button 14 with sufficient force to 
lift the button and diaphragm off of the seat 12 until the fluid 
flow passage 8 is fully open, as shown in the left side of FIG. 
6 When pressurized air to the fitting 19 is removed, the two 
compression springs 17 push down on the actuator pistons 
toward the seat. The lower piston via the piston pin 15 con 
tacts the diaphragm button 14 which contacts and deflects the 
domed diaphragm toward the seat. When the diaphragm con 
tacts the seat with sufficient force, the flow path is sealed as 
shown in the right side of FIG. 6. 
0032. In operation as a manual lockout/tagout valve, when 
the knob 27 is rotated clockwise from the enabled position 
shown in the left half of FIG. 7, the threaded stem 28 moves 
toward the valve seat. The lower end of the stem contacts and 
pushes on the actuator pistons and button, which deflects the 
domed diaphragm toward the seat. When the diaphragm con 
tacts the seat with sufficient force, the flow path is sealed. 
0033. The locking member 46 can now be actuated by 
manually depressing it to disable the valve. This is accom 
plished by pushing down on the control pins 48 and 49 on the 
outer surface of the knob, which engages the lower end of the 
locking member into the keyed aperture or notch 47 to prevent 
inadvertent rotation of the knob and stem. Pushing down on 
the locking member exposes the lockouttagout hole 52 in the 
knob to allow the padlock 53 or similar locking device as 
shown in FIG. 10 to be inserted through the hole. While the 
knob is in the disabled position, the valve will not open even 
when pressurized air is applied to the air collar by way of the 
fitting 19thus acting as a mechanical override to the described 
pneumatic operation. 
0034. In the case a padlock or other locking device is not 
inserted in the hole 52 when the locking member is depressed, 
upon release the locking member will be forced up and away 
from the housing and the aperture 47 by the spring 54 thereby 
allowing the knob to be rotated manually from the disabled 
position to the enabled position. Counter-clockwise rotation 
of the knob away from the disabled position moves the 
threaded stem away from the seat and away from the actuator 
pistons. The valve 11 is no longer locked in the closed posi 
tion and the actuator pistons are free to move upwardly away 
from the valve seat when pressurized air is applied to the air 
collar by way of the fitting. When rotating the knob counter 
clockwise with pressurized air applied to the air collar, the 
stem and actuator pistons move away from the domed dia 
phragm. The diaphragm becomes unrestrained and moves 
away from the seat and opens the flow passage 8 through the 
pneumatic valve. When the tooth 42 of the stop 37 located on 
the stem contacts the shoulder 44 on the lockout stop 38, the 
flow path is fully opened as shown in the left side of FIG. 7. 
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0035. The described combination of features in the 
improved pneumatic valve with lockout of the present inven 
tion enable the valve to be very compact. In the example 
embodiment, the Surface mount body 5 has a square configu 
ration one and one-eighth inches on each side and, as seen in 
the top views of FIGS. 4 and 5, the entire pneumatic valve 
with lockout, except for the outer portion of the air fitting 19. 
is located within this footprint. Because the air fitting can be 
Swiveled about the longitudinal axis A-A of the pneumatic 
valve, it can be located most conveniently for making con 
nection with the pressurized air Supply plumbing and only a 
single connection is necessary. The lockout hole 52 is also 
conveniently located at the top of the pneumatic valve when 
the locking member is depressed. In the disabled position of 
the valve, the locking member and the lockout hole extend at 
an angle of 90° to the flow direction through the valve, as 
indicated by the flow arrow in FIGS. 4 and 5. Thus, a series of 
Such components in a flow control assembly on a manifold 
can be conveniently locked using a single cable, for example, 
extending through each of the similarly aligned holes in the 
valves. 
0036. In the example embodiment, the threaded stem and 
actuator cap are formed of cast stainless steel, the springs are 
formed of spring Steel, the flexible diaphragm is made of 
stainless steel, the O-rings are formed of a silicone rubber 
known commercially as Viton, and the remainder of the com 
ponents of the pneumatic valve are formed of aluminum. 
Other materials and dimensions from those disclosed herein 
could of course be used as will be readily apparent to the 
skilled artisan. Because the air actuator connection of the 
pneumatic valve is not fixed, a connection can be made from 
any source around a 360° radial from the axis of the valve. 
This allows the end user improved flexibility during installa 
tion and reduces interference. The dual functionality of the 
valve, providing air actuation and manual operation, also 
reduces the need for an additional valve, which commonly 
was required in most prior art systems. 
0037. The invention has been described with reference to 
the preferred embodiment. Obviously, modifications and 
alterations will occur to others upon our reading and under 
standing of the specification. It is intended to include all Such 
modification and alterations insofar as they come within the 
Scope of the appended claims or the equivalence thereof. 

I claim: 
1. A normally closed pneumatic diaphragm valve with 

mechanical override with lockout for controlling the flow of a 
fluid, comprising: 

a housing which is elongated along an axis of the valve, the 
housing having a surface mount body at one axial end of 
the housing which defines a footprint of the valve when 
mounted on an apparatus; 

a fluid flow passage extending through the housing 
between a fluid inlet and a fluid outlet in the surface 
mount body; 

a diaphragm valve movable along said axis to open and 
close the flow passage; 

a pneumatic actuator located at an opposite end of said 
housing from said one end and operable to move the 
diaphragm valve to open and close the flow passage; 

a manual lockout device located adjacent said opposite end 
of the housing and within said footprint of the valve, the 
lockout device being rotatable around said axis relative 
to the housing between a position to enable the valve to 
be opened by the pneumatic actuator and a position to 
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disable the valve in a position closing the flow passage, 
the device including a locking member selectively mov 
able to a position preventing rotation of the lockout 
device from the disabled position. 

2. The pneumatic valve with lockout according to claim 1, 
wherein the manual lockout device includes a knob rotatable 
relative to said housing between said position to enable the 
valve and said position to disable the valve, and wherein said 
locking member is mounted in said knob and selectively 
movable to and from the housing when the knob is in the 
disabled position to respectively prevent and permit rotation 
of the knob relative to said housing. 

3. The pneumatic valve with lockout according to claim 2, 
wherein said housing includes an aperture in which an end of 
said locking member is received to prevent rotation of the 
knob relative to the housing when the locking member is 
moved to the housing with the knob in the disabled position. 

4. The pneumatic valve with lockout according to claim 2, 
wherein said knob further includes a hole for a locking device 
selected from the group consisting of a padlock and a cable, 
movement of said locking member to the housing exposing 
said hole to allow the locking device to be inserted through the 
hole to preclude movement of the locking member from the 
housing. 
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5. The pneumatic valve with lockout according to claim 2, 
further comprising a pair of control pins protruding from the 
locking member in opposite directions through openings in 
the knob for manual movement of the locking member. 

6. The pneumatic valve with lockout according to claim 2, 
wherein the manual lockout device further comprises a spring 
yieldably biasing said locking member for movement from 
said housing. 

7. The pneumatic valve with lockout according to claim 2, 
wherein the manual lockout device further includes a stem 
having one end affixed to said knob for rotation therewith and 
a second, threaded end rotatably engaged in a threaded hole in 
said actuator for translation to enable and disable the valve. 

8. The pneumatic valve with lockout according to claim 1, 
wherein said diaphragm valve includes a flexible diaphragm 
movable with respect to a valve seat about the flow passage to 
open and close the flow passage. 

9. The pneumatic valve with lockout according to claim 1, 
including a fitting to convey a pressurized gas to and from the 
pneumatic actuator for respectively pressurizing and venting 
the actuator. 


