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(57) ABSTRACT 
A fluid valve operative based on a pressure differential 
through the utilization of different size pressure re 
ceiving piston faces. A first fluid, through pressure on 
an enlarged piston face, maintains a valve spool so 
shifted as to allow for a through passage of a second 
fluid. Upon a blocking of the first fluid, the second 
fluid, acting on a relatively smaller valve surface, actu 
ates the valve and blocks through passage of the sec 
ond fluid. The shifting of the valve presents yet a 
smaller pressure receiving face to the first fluid which, 
in conjunction with an exhaust port, provides a fail 
safe lock out requiring manual resetting of the relay. 

13 Claims, 3 Drawing Figures 
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PNEUMATIC RELAY 

The present invention is generally concerned with 
pneumatic relays or fluid valves of the type utilized in 
conjunction with an automatic actuator for a gas or oil 
well line to cause the actuator to shut the well in should 
the pneumatic supply be blocked for any reason. 
More particularly, the invention is concerned with a 

relay which operates solely on pressure differential, uti 
lizing only a single moving part so as to provide a sim 
ple and trouble free unit which is unique in both struc 
ture and operation. 

In conjunction with the above, the relay or valve in 
corporates a pressure controlled lock out which is fail 
safe in operation, particularly when compared to the 
more conventional spring-operated pin lock out de 
vices which operate erratically and frequently fail 
under actual operating conditions. 

Basically, the relay or valve of the invention is in 
stalled upstream of an automatic actuator and includes 
an elongated valve member longitudinally shiftable 
within a valve body basically between a first position 
allowing through passage of actuator fluid from a sup 
ply to the actuator, and a second position closing off 
the actuator supply and bleeding the actuator itself. 
Movement of the valve member is controlled basically 
by the presence or absence of a control fluid pressure 
in conjunction with different pressure receiving areas 
on the selectively exposed valve member or piston 
faces. 
These together with other objects and advantages 

which will become subsequently apparent reside in the 
details of construction and operation as more fully 
hereinafter described and claimed, reference being had 
to the accompanying drawings forming a part hereof, 
wherein like numerals refer to like parts throughout. 

FIG. 1 is a vertical cross-sectional view through the 
relay of the invention positioned within a schematically 
illustrated system; 
FIG. 2 is a similar cross-sectional view of the relay 

with the valve member shifted to a flow terminating po 
sition; and 
FIG. 3 is a partial sectional view illustrating the safety 

lockout concept of the invention. 
Referring now more specifically to the drawings, ref 

erence numeral 10 is used to generally designate the 
relay or valve comprising the invention. As will be ap 
preciated from FIG. 1, the relay, in the contemplated 
environment, will be positioned on the upstream side of 
an automatic actuator 12 utilized to shut in a gas or oil 
well should the pneumatic supply be blocked for any 
CSO. 

The relay 10 itself includes an elongated body 14 
having a central bore 16 therethrough which slidably 
receives the valve member 18. 
The valve member 18 projects beyond one end of the 

body 14 and is provided with a manipulating head or 
handle 20 thereon, an appropriate sealing ring 22 pre 
cluding the escape of fluid from the bore 16 at this first 
end of the body 14. 
A fluid bleed port 24 is provided in communication 

with the bore 16 inward of the first end of the body 14. 
An outlet port 26, which communicates with the actua 
tor 12, is provided inward of the bleed port 24 and also 
communicates with the central bore 16. An actuator 
fluid inlet port 28 is provided inward of the outlet port 
26 and communicates the actuator fluid supply 30 with 
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2 
the relay 10. Finally, an exhaust port 32 is provided in 
ward of the inlet port 28. The second end of the body 
14 is closed by a plug 34 which has a small control fluid 
inlet port 36 therein communicating with a relatively 
small cylindrical valve seat 38 incorporating an O-ring 
seal 40. 
The valve member 18 is provided with a first bore 

wall engaging O-ring seal 42 peripherally thereabout at 
a point selectively shiftable from between the bleed 
port 24 and outlet port 26, so as to allow for a through 
passage of the actuator fluid from the inlet 28 to the 
outlet 26 and actuator 12, and a second inwardly 
shifted position between the inlet 28 and the outlet 26 
precluding flow therebetween while opening communi 
cation between the outlet 26 and bleed port 24 for a 
bleeding of the fluid from the actuator 12. 
Immediately below or inward of the inlet port 28, the 

bore 16 is cylindrically enlarged, as indicated by refer 
ence numeral 44, the exhaust port 32 communicating 
with this enlarged bore portion 44 at the end thereof 
remote from the inlet port 28. 
That portion of the valve member 18 within the en 

larged bore portion 44, is also cylindrically enlarged as 
indicated by reference numeral 46, presenting an en 
larged piston or pressure receiving face 48 directed to 
ward the intake port 28 with an appropriate bore wall 
engaging O-ring seal 50 provided peripherally there 
about inward of the piston face 48. 
The bore 16, below the exhaust port 32, or toward 

the second end of the valve body 14, is again cylindri 
cally outwardly enlarged, as indicated by reference nu 
meral 52. The valve member 18 is similarly enlarged, 
presenting a substantially greater piston face or pres 
sure receiving face 54 directed toward the second end 
of the valve body 14 and the control fluid inlet 36. This 
further enlarged or piston portion of the valve member 
18 also carries a peripheral sealing ring 56 which en 
gages the wall of the bore portion 52. The bore 16 ter 
minates, immediately inward of the valve seat 38, in a 
further slightly enlarged portion 58 into which the last 
mentioned enlarged piston portion of the valve mem 
ber 18 moves, breaking the sealed engagement of the 
sealing ring 56 with the bore wall as will be readily ap 
preciated from FIGS. 2 and 3. The extreme end of the 
valve member 18 is provided with a greatly reduced cy 
lindrical end portion 60 which seats within the end 
valve seat 38 into sealing engagement with the sealing 
ring 40 provided therein. 

It is contemplated that the actuator fluid be supplied 
at a pressure of 90 pounds while the control fluid be 
supplied at a pressure of approximately 30 pounds. In 
operation, assuming the manually set position of FIG. 
1, the pressure of the control fluid on the enlarged pis 
ton or pressure receiving face 54 is sufficient so as to 
retain the valve member 18 in its extended position as 
illustrated in FIG. 1, providing a through passage for 
the actuator fluid from the supply to the actuator, the 
piston face 48 seating against the shoulder defined be 
tween the main bore portion and the first enlarged bore 
portion 44. With the pressure receiving face 48 seated 
against the bore defined shoulder, it will be appreciated 
that the surface presented to the greater actuator fluid 
pressure is substantially reduced with the difference be 
tween the area of this face and the area of the face 54 
receiving the control fluid pressure being specifically 
sized so as to result in a greater axial pressure on the 
face 54 and retention of the valve member 18 in the po 
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sition of FIG. 1. It will be noted that in this position, the 
seal 42 closes off the bleed port 24 from both the inlet 
and outlet ports. 
Should the control fluid be blocked, or the pressure 

thereof substantially reduced for any reason, the pres 
sure on the face 54 is immediately decreased and the 
now greater pressure on the face 48 moves the valve 
member 18 inwardly, seating the reduced area end 
valve portion 60 within the valve seat 38 and at the 
same time closing communication between the inlet 
port 28 and the outlet port 26 so as to terminate flow 
to the actuator while at the same time opening commu 
nication between the outlet port 26 and the bleed port 
24 so as to bleed the actuator pressure out of the relay 
10 and, through the automatic operation of the actua 
tor, cause the gas or oil well to shut in. 
Once the relay has closed, it is essential that it not re 

open until the malfunction which caused the initial 
closing be corrected. In other words, it is extremely im 
portant that the relay remain closed until specifically 
manually reset, regardless of reinstitution of the ini 
tially controlling pressures. In effecting this, it will be 
noted that with the valve portion 60 seated within the 
valve seat 38 over the small inlet port 36, only an ex 
tremely small pressure receiving surface is presented 
even should the original control fluid pressure return, 
this surface being substantially less than the surface 48 
now fully presented to the substantially greater actua 
tor fluid pressure as will be readily appreciated from 
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FIG. 2, thereby avoiding substantially any possibility of 30 
the valve member 18 shifting to its activated position 
of FIG. 1. 
As yet a further safeguard, and in order to make the 

relay fail safe in operation, provision is also made for 
a situation wherein the actuator fluid pressure is lost in 
conjunction with a restoration of the control fluid pres 
sure. Such an unusual circumstance would normally re 
sult in a return of the valve member 18. However, the 
reduced size of the control fluid inlet port 36, in con 
junction with the enlarged exhaust port 32 and the fluid 
passing space about the largest lower valve member 
portion provided by the enlarged bore portion 58 pro 
vides for a direct exhausting of any entering control 
fluid subsequent to a movement of the valve member 
18 sufficiently so as to break the seal between the valve 
member portion 60 and the seal 40 within its seat 38. 
The relative sizes of the exhaust port 32, inlet port 36 
and fluid path suggested by the arrows in FIG. 3 is obvi 
ously to be such as to provide for a complete exhaust 
ing of any fluid pressure which might be produced in a 
situation as just described whereby a further closing 
movement of the valve member 18 is specifically pre 
cluded. In this manner, a positive lock-out is provided 
without requiring any mechanical latches, springs, 
lockpins or the like with the lock-out being substan 
tially fail safe in operation. 
From the foregoing, it should be appreciated that a 

highly unique pneumatic relay or fluid valve has been 
defined. This valve incorporates only a single moving 
part yet provides for a complete control, including a 
lock-out feature which accommodates any foreseeable 
circumstance effectively and simply without in anyway 
affecting the manual resetting of the relay. 
The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous 
modifications and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention 
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4 
to the exact construction and operation shown and de 
Scribed, and accordingly all suitable modifications and 
equivalents may be resorted to, falling within the scope 
of the invention. 
what is claimed as new is as follows: 
1. A valve comprising a valve body, an elongated 

bore within said body, a first fluid inlet port, an outlet 
port, a bleed port, a second fluid inlet port, a valve 
member slidable within said bore, said valve member 
presenting a first pressure surface on said valve mem 
ber exposed to said first fluid inlet port, a second pres 
sure surface on said valve member exposed to said sec 
ond fluid inlet port, said valve being selectively shift 
able between a first position allowing communication 
between the first fluid inlet port and the outlet port and 
precluding communication between the outlet port and 
the bleed port, and a second position allowing commu 
nication between said outlet port and said bleed port 
and precluding communication between said first fluid 
inlet port and said outlet port, a greater total force on 
said second pressure surface than on said first pressure 
surface maintaining said valve member in said first po 
sition, a greater total force on said first pressure surface 
than on said second pressure surface moving said valve 
to said second position, and means for effectively precl 
uiding fluid pressure supplied said valve through said 
second fluid inlet port from moving said valve from said 
second position to said first position, said precluding 
means including a) an exhaust port in fluid communi 
cation with said second fluid inlet port only when said 
valve member is in a further position intermediate said 
first and second positions, and b) seal means prevent 
ing fluid communication between said exhaust port and 
said second fluid inlet port when said valve member is 
in said first and second positions. 

2. A valve comprising a valve body, an elongated 
bore within said body, a first fluid inlet port, an outlet 
port, a bleed port, a second fluid inlet port, a valve 
member slidable within said bore, said valve member 
presenting a first fluid pressure surface on said valve 
member exposed to said first fluid inlet port, a second 
fluid pressure surface on said valve member exposed to 
said second fluid inlet port, said valve member being 
selectively shiftable between a first position allowing 
communication between the first fluid inlet port and 
the outlet port and precluding communication between 
the outlet port and the bleed port, and a second posi 
tion allowing communication between said outlet port 
and said bleed port and precluding communication be 
tween said first fluid inlet port and said outlet port, a 
greater total force on said second pressure surface than 
on said first pressure surface maintaining said valve in 
said first position, a greater total force on said first 
pressure surface than on said second pressure surface 
moving said valve to said second position, a valve seat 
about said second fluid inlet port, said valve member 
including a portion thereon receivable within said seat 
to close said second fluid inlet port upon movement of 
the valve member from the first position thereof to the 
second position, and an exhaust port selectively com 
municated with said second fluid inlet port when said 
valve member is in a position intermediate said first and 
said second position. 

3. The valve of claim 2 wherein said second pressure 
surface is of a substantially greater area than said first 
pressure surface. 
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4. The valve of claim 3 wherein said seat received 
valve portion presents a pressure receiving face di 
rected toward said second fluid inlet port which has a 
substantially smaller area than said first pressure sur 
face. 

5. The valve of claim 4 wherein said valve member 
projects outwardly beyond a first end of said valve body 
for a manual gripping and manipulation thereof. 

6. The valve of claim 5 wherein said second fluid inlet 
port is defined in the second end of said body, said bore 
and said valve member extending longitudinally 
through said body between the first and second ends 
thereof. 

7. The valve of claim 6 wherein said outlet port is lat 
erally directed through said body in inwardly spaced 
relation to said first end, said first inlet fluid port being 
laterally directed through said body in inwardly spaced 
relation to said outlet port. 
8. The valve of claim 7 wherein said bleed port is lat 

erally directed through said body between said first end 
and said outlet port. 

9. The valve of claim 8 wherein said valve member 
includes a first bore engaging seal which, in the first po 
sition of the valve member, is orientated between the 
outlet port and the bleed port, and in the second posi 
tion of the valve member is orientated between the out 
let port and the first fluid inlet port. 

10. The valve of claim 9 wherein said exhaust port is 
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6 
laterally directed through said body between the sec 
ond end of the valve body and the first fluid inlet port. 

11. The valve of claim 10 wherein said first pressure 
receiving surface on the valve member is orientated be 
tween the first fluid inlet port and the exhaust port, and 
bore engaging seal means about said valve member at 
said first pressure receiving surface. 

12. The valve of claim 11 wherein said second pres 
sure receiving surface on said valve member is orien 
tated between the exhaust port and the second fluid 
inlet port, and bore engaging seal means about said 
valve member at said second pressure receiving sur 
face. 

13. The valve of claim 12 wherein said bore is of a 
constant diameter, engageable by the first bore engag 
ing seal, between the first end of the body and a point 
just beyond the first fluid inlet port, said bore subse 
quently being enlarged to a point just beyond the ex 
haust port and sealingly engaged by the seal at the first 
pressure surface, said bore being further enlarged be 
yond the exhaust port and sealingly engaged by the seal 
at the second pressure surface, said bore, inward of the 
second fluid inlet port, being of a diameter greater than 
that of the second pressure surface and seal thereabout 
so as to selectively provide a fluid passage from the sec 
ond fluid inlet port to the exhaust port. 
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