
1,293,178, 

J. L., OSBORNE, 
PNEU MAC CONTROLLER, 

APPLICATION FED MAY 2, 1917. 

Patented Feb. 4, 1919, 

Z 

N. g WA) KNN NX NSS7 
TSX SEA 29 23 A. i 

SN22x 

CATIT 
22 N 

25 26 

26 

("Ouku.A. (CSS (, 57. 

Nans y 

ill RMI KETA SS k(z287/AAAZa 
Q 4. NYS44 NeNSZZ 

2222222zzzzzzz (2. 

% 
7 2,25 

SN ZO 
E 32 N7; SNSFNSSZ W za?, if 2, ill RNRIW) E4 f5 M WNSN Nazé ES 

NSNSXNSX52 4 / ZYZZ N.NxSysNSNSZZ 38 Se’, ‘g Sz 

EN 7| N2 
www. o as S 22 AZAZ777 

WA, A WWII 36. IE / 77 77,777 5 as W NSS SSSE32 NS NSN52 

NZ 
; GIL) 

EEZ A777 42 f Z 35 
331 YWA-lt 

//ZZZZZZZ (77) 24 

2 

37/4 Z X 

2 

2 
CE2 

NSNSNS 

33 

I 
I 
NZD 

  

  

  

  

  

    

  

  

    

  

  

  

  

  

    

  

  

  

  

  

  

  

    

  



JOHNL. OSBORNE, OF BOCRESTER, NEW YORK, ASSIGNOR. To JUDson governor, 
COMPANY, OF BOCBESTEB, NEW YORK, A CORPORATION, 

PNEUMATIC CONTROLLER. 
1,293,178. 
To all whogit may concern: 
Be it snown that I, JoHN 

citizen of the United States, and resident of 
Rochester, in the county of Monroe and 
State of New York, have invented certain 
new and useful Improvements in Pneumatic 
Controllers, of which the following is a specification. 

O 
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The present invention relates to means 
for controlling the operation of pneumatic 
devices such, example, as relief-devices 
or unloader valves of air compressors. Such 
devices operate to open a port or valve at 
some predetermined receiver pressure, allow 
ing the air under pressure to pass from the 
receiver to the unloader in order to stop 
compression, after which, as there is no air 
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being delivered to the receiver by the com 
pressor, the pressure will decrease either fast 
or slow according to the demand, and when 
the pressure has decreased to a point where 
it is desired to reload the compressor and 
resume compression, the pressure closes the 
valve or port from the receiver and opens another port or valve to the atmosphere, ex 
hausting the air in the unloader and re 
loading the machine. . . . . . 
In unloader or relief devices of air com 

pressors it is desirable, prior to the time the 
predetermined receiver pressure is reached, 
that the motor of the unloader or relief de 
vice be subjected only to atmospheric pres 
sure, and when the predetermined receiver 
pressure is attained, that the full receiver 
pressure be exerted on the motor of the un 
loader or relief device to insure its complete and positive operation. It is also desirable, 
when the receiver pressure has decreased to." 
some certain amount below the predeter 
mined receiver pressure, that the motor of 
the unloader or relief device be abruptly re 
lieved of the receiver pressure and again be 
subjected only to the atmospheric pressure. 
that the motor may positively and com 
pletely return to the position such motor was 
in prior to the time the predetermined pres 
sure was attained. 

controller or pilot valve, the name by which 
it is most commonly known, to bring about 
these desirable results in the operation of 

specification of Letters Patent, 

L. OsBORNE, a compressors and like devices, and also to 
provide a construction which may be easily 
and quickly taken apart for repair or clean. ing without disturbing the pipe connections 
leading into or from the controller. 
To these and other ends, the invention 

consists of certain parts and combinations 
of parts all of which will be hereinafter de 
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the unloader valves or relief devices of air 
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scribed, the novel features being pointed out in the appended claims. 

In the drawings:-- 
Figures 1,2 and 3 show axial, sectional views through theyalve, Fig. 1 showing the 65 

valve closed or in the position which it occu 
pies when the pressure in the receiver is be 
low the predetermined amount, Fig. 2 illus 
trating the position which the valve occupies 
when the valve is open to connect the re 70 
ceiver to the motor of the relief valve or . 
sition of the valve during the first part of 
the closing movement of the inlet valve, and before the opening of the exhaust; 

ig. 4 is a section on the line 4-4, Fig. 2; 
8. . . . . . . - - 

Fig.5 is a section on the line 5-5, Fig. 3. 
In the illustrated embodiment of the in 

yention; there is provided a valve casing 10, 
having a main cylindrical bore opening at 
one end of the casing, said open end being 
closed by an end or cover plate 11 secured in 
position by bolts 12 which engage with a 
flange, 13 on the casing 10. The opposite 
end of the casing 10 is provided with a re 
duced portion 14 having a cylindrical bore 
of less diameter than that of the main por 
tion 10 of the casing, the reduced portion be 
ing externally threaded and engaged by in 
ternal threads on a cap 15. An inlet pipe 16 
connects with a source of supply such as a 
receiver, and leads, by way of a port 17, to 
an annular chamber 18, which is formed in 
the interior wall of the casing 10. 

unloader, and Fig. 3 illustrating the po 
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Within the casing 10, and to one side of 

the annular chamber 18, operates a piston or 
valve 19, which shall be known hereinafter. An object of this invention is to provide a as an inlet valve. This valve is preferably 
of cup formation and fits slidably the in 
terior wall of said casing 10 with its closed 
end tapered or beveled at 20, and lying, 
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inside of the cap 

when the valve is in a closed position, oppo 
site the annular chamber 18, so that the higher or inlet pressure may be communi 
cated to this cone-shaped or pressure-receiv 
ing face 20 in order to shift the valve 19 
away from its seat and toward the reduced 
end 14 of the casing 10. 
Also operating within the cylinder 10 is 

a valve 27, to be known hereinafter as the 
exhaust valve and preferably in the form of 
an open-ended piston or member, slidably 
fitted in the cylinder 10, with the end ad jacent the annular chamber 18 forming a 
pressure face 28. Also formed on this end 
of the exhaust valve is a seat 42 with which 
the tapered pressure face 20 of the inlet 
valve coöperates to close the interior of the 
exhaust valve to the chamber 18. The other 
end of the exhaust valve is provided with an 
exterior annular enlargement 29 beveled 
to coöperate with a beveled valve seat 80, 
formed on a ring 31 tightly fitted within the 
enlarged end of the casing 10 adjacent the 
wall i1 to close the interior of the piston 27 to 
the atmosphere. The casing 10 and the ring 
31 are provided at intervals with exhaust 
openings 32, while the exhaust valve 27 has 
an annular groove 33 in proximity to the en 
largement 30. When the annular enlarge 
ment on the exhaust valve 27 is moved away 
from the valve seat 30, the interior of the 
exhaust valve 27 communicates with the at 
mosphere by way of the ports 32 and the 
annular grooves 33, but, when the annular 
enlargement 29 engages the seat 30, a con 
munication to the ports 32 is closed. The 
extreme or outer end 34 of the exhaust 
valve 27 acts as a pressure face which has a 
greater area than the pressure receiving face 
28 for a purpose to be hereinafter set forth. 
A spring 35 abuts, at one end, the wall 11, 
while its other end engages a shoulder 86 
within the exhaust valve 27. This spring 
tends to move the enlargement 29 on the ex 
haust valve toward the ports 32, under cer 
tain conditions which will be hereinafter 
set forth. At the end of the g 10 there 
is provided an annular chamber 37, and the 
head 11 has spacing means 38 thereon which 
holds the exhaust valve 27 in a position 
where it cannot close this chamber 37 to the 
interior of the exhaust valve 27. The cham 
ber 37, by way of a port 39, connects with 
the passageway 40 leading to the outlet 41 
which connects with the relief device, un 
loader valve, or other device. 
A counterpressure means acts on the inlet 

valve 19 to move the latter to closed posi 
tion, said means preferably comprising a 
spring 22, which, in this instance, is of heli 
call formation, having one end surrounding 
a centering projection 23 arranged on the 

15, and forming an ad 
justable abutment for one end of the spring. 

On the exposed area 20 of the inlet valve 19, 

1,298,178 
The other end of the spring surrounds a 
loosely mounted centering device 24, and 
abuts the shoulder 25 on said device, the de 
vice being arranged within a hollow por 
tion 26 on the plunger 21. 
The hollow portion 26 on the plunger 21 

is a piston which is slidably fitted in engage 
ment with the reduced portion 14 of the cas 
ing 10 to relieve the inlet valve 19 of the 
force. of the counterpressure means under 
certain conditions hereinafter set forth. 
This piston will be known hereinafter as 
the auxiliary motor. . 
A by-pass 43 is provided in the casing 1 

between the interior of the exhaust valve 27 
and the cup face of the inlet valve 19, this 
by-pass 43, in this instance, forming a con 
tinuation of the passageway 40. An an 
nular chamber 44 may be provided at the 
junction of the casing 10 with the reduced 
portion 14, and into this chamber 44 the by 
pass 43 leads. This arrangement 
the pressure on the opposite faces of the in 
let valve 19 to be equalized at certain times 
for a purpose which will hereafter appear. 
Also by this arrangement fluid pressure may 
be communicated to the exposed faces of the 
piston or auxiliary motor, and in this way 
the action of the counterpressure spring 22 
on the inlet valve 19 the exhaust valve 
27 may be relieved under certain conditions, 
as will be hereinafter set forth. 

Operation. 
When the predetermined pressure, acting 

is attained, the force of the counterpressure 
means 22 is overcome and the inlet valve 19 is moved slightly away from its seat 42 on 
the exhaust valve 27 flowing the pressure 
to increase in the chamber formed by the 
hollow exhaust valve 27. This pressure 
acting on that face g rea of the inlet valve 
19, not exposed to the pressure before the 
slight opening of theinlet valve 19, causes 
an abrupt opening or “pop” effect on the in 
let valve 19. Instantly the pressure in the 
chamber, formed by the hollow exhaust 
valve 27, becomes equal to the predeter 
mined pressure so that the pressure is equal 
on both ends of the exhaust valve 27 thus 
permitting the spring 35 to move the bev 
eled annular enlargement 29 into engage 
ment with the corresponding seat on the 
ring 31 to close the exhaust opening or port 
to the atmosphere. Simultaneous with the 
movement of the exhaust valve 27 toward 
the seat on the ring 31, the enlarged annular 
portion 29 of the exhaust valve 27 is moved 
from its seat on the projection 38 on the cap 
11, thus exposing the area of the enlarged 
part to the predetermined pressure, and as 
this area is greater than the area. 28, the 
pressure tends to move and to hold the ex 
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haust valve 27 to the seat or ring 81. The 
different parts are then in the positions 
shown in Fig. 2. In these positions, the 
fluid under pressure will flow through the 
exhaust valve 27, the annular slot between 
the enlarged end 29 and the projection on 
the cap 11, the opening 39, the passageway 
40, and the connection 41, to the motor of 
the relief device or unloader, to the cham 
ber 44 formed by the hollow or East inlet valve 19, and, acting upon the auxil 
iary motor 26, the exposed area of which is 
somewhat greater than the area 20 of the in 
let valve 19 before opening, relieves the inlet 
valve 19 of the force exerted by the coun 
terpressure means 22. The reason for re 
lieving the inlet valve 19 and the exhaust 
valve.27 from the force exerted by the coun 
terpressure means 22 will be apparent when 
we consider that the pressure is now equal on 
both ends of theinlet valve 19, and this would 
permit the counterpressure means 22 to close 
the inlet valve 19, if the auxiliary motor were 
not provided to prevent this from occurring. 
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The advantage of this construction is that a 
very decided pop-valve effect is provided 
upon the opening of the inlet valve 19, and 
yet the different members have been brought 
back to a nearly balanced condition for the 
reverse action or the closing of the inlet 
valve 19 and the opening of the exhaust 
valve 27. - 

It is to be understood that the inlet valve 
19 opens at some predetermined pressure, 
and closes and opens the exhaust valve 27 
with a fixed decrease below the predeter 
mined pressure at which the inlet valve 19 
is opened. With some certain decrease com 
mensurate with the area of the auxiliary mo 
tor 26 and the counterpressure means 22, the 
inlet valve 19 is moved into the position 
shown in Fig. 3 where it is in engagement 
with the seat 42 on the exhaust valve 27 
and closes the opening into the chamber 
formed by the hollow exhaust valve 27, and 
at the same time moves the annular enlarge 
ment 29 of the exhaust valve 27 slightly 
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away from the seat 30 on the ring 31, thus 
effecting a slight opening to the atmos 
phere which causes a decrease in the pres 
sure beyond the inlet valve 19, allowing the 
higher pressure in the annular groove 18 
and the receiver to act on the area 28 of the 
exhaust valve 27 thereby abruptly moving 
the exhaust valve 27 and the annular en 
largement 29 away from the seat 30 on the 
ring 31, thereby establishing an opening to 
the atmosphereby means of the exhaust openings 32. This permits the pressure in 
the motor of the relief device or unloader to 
pass to the atmosphere through the connec-. 
tion 41, passageway 40, opening 38, and the 
annular groove 37, and also to exhaust the 
pressure from the chamber formed by the 

to closed 

hollow inlet valve 19, thus relieving the aux- B5 
iliary motor of its actuating force and per 
mitting the full force of the counterpressure 
means to be exerted on the inlet valve 19. 
This holds the latter in engagement with 
the seat 42 on the exhaust valve 27 during 
the opening movement of the exhaust valve, 
and the escape of air from the chamber 
formed by the exhaust valve 27 by means of 
minute slots on the face of the projection 38 of the cap 11. 
What I claim as my invention and desire 

to secure by Letters Patent is:- 
1. A pneumatic controller comprising a 

casing having an inlet, an outlet, and an 
exhaust, an exhaust valve having a passage 
therethrough to establish communication be 
tween the inlet and the outlet, and an inlet 
valve arranged to close said passage. . 
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2. A pneumatic controller comprising a 
casing having an inlet, an outlet, and an ex 
haust, an open-ended exhaust valve forming 
a communication between the inlet and the 
outlet, and an inlet valve arranged to close 
said communication and to move the ex 
haust valve to open the exhaust. 

8. A pneumatic controller comprising a cas 
ing having an inlet, an outlet, and an exhaust, 
an exhaust, valve for the exhaust, a spring 
acting to close said exhaust valve, an inlet 
yalve having a pressure face exposed to the 
inlet pressure so that the valve may be 
opened by pressure thereon, and counter 
pressure means for moving said inlet valve 

position and for opening the ex 
haust. . 

4. A pneumatic controller comprising a 
casing having an inlet, an outlet, and an 
exhaust, an exhaust valve for closing the ex haust having a passage therethrough form 
ing a communication between the inlet and 
the outlet, and an inlet valve arranged to 
close said communication, the exhalist valve 
having two faces, one exposed to the inlet 
pressure and the other exposed to the outlet 
pressure, and a spring acting on said ex 
haust valve to close the exhaust, said spring being opposed to the pressure acting on the 
face exposed to the inlet pressure. 

5. A pneumatic controller comprising a 
casing having an inlet, an outlet, and an 
exhaust, an exhaust valve for the exhaust 
having a passageway forming a communica 
tion between the inlet and the outlet and 
also having two faces, one exposed to the 
inlet pressure and the other one exposed to 
the outlet pressure, the latter having a larger 
area than the former, a spring acting in 
opposition to the pressure on the face ex 
posed to the inlet pressure, an inlet valve 
arranged to close said passageway, and 
means acting on the inlet valve to move the 
latter toward the exhaust valve to close the passageway. 
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sure means for closing the valve, and means, 
for relieving the valve of the force exerted 35 

40 

45 

50 

6. A pneumatic controller comprising a 
casing having an inlet, an outlet, and an ex 
haust, an exhaust valve for the exhaust hav ing a passageway forming a communication 
between the inlet and the outlet and also 
having two faces, one exposed to the inlet 
pressure and the other one exposed to the 
outlet pressure, a spring acting in opposi 
tion to the pressure on the face exposed to 
the inlet pressure to close the valve, an inlet valve arranged to close said passageway, 
and counterpressure means acting on the 
inlet valve to move the latter toward the 
exhaust valve to close the passageway, the 
inlet valve having a face exposed to the inlet 
pressure when said inlet valve is closing the 
passageway through the exhaust valve so as 
to effect the initial opening of the inlet 
valve. 

7. A pneumatic controller comprising an pressure face subject 
to inlet pressure for effecting the opening of 
the valve, counterpressure means for closing 
the valve, and means controlled by the inlet 
valve and relieving the inlet valve of the 
force of the counterpressure means after the 
inlet valve is open. 8. A pneumatic controller comprising an 
inlet valve having a pressure face to effect 
the opening of the valve, and also having 
an opposed pressure face to produce a bal 
anced action in the valve after the movement 
of the valve to open position, counterpres 

by the counterpressure means after the valve 
is open. - 

9. A pneumatic controller comprising an 
inlet valve, having a pressure face for effect 
ing the opening of the valve, and an opposed 
pressure face to produce a balanced action 
in the valve after the latter is opened, coun 
terpressure means for closing the valve, and 
means for causing the inlet pressure to act 
on the counterpressure means after the open 
ing of the valve to relieve the valve of the 
force of said counterpressure means. 

10. A pneumatic controller comprising an 
inlet valve having a pressure face to effect 
the opening of the valve, and an opposed 
pressure face to produce a balanced action in 
the valve after the latter is opened, a spring 
for closing the valve, and a piston connected 
to the spring having a face exposed to the 
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inlet pressure after the opening of the valve 
to relieve the valve of the force exerted by 
the spring after the valve is open. 

11. A pneumatic controller comprising a 
casing having an inlet, an outlet, and an ex 
haust, an exhaust valve for closing the ex 
haust, an inlet valve arranged to engage 
the exhaust valve and having a pressure face 
to produce the opening of the inlet valve, 
counterpressure means for closing the inlet 

valve with the outlet side of theinl 

from its seat. 
14. A pneumatic controller comprising a 

casing having an inlet, an outlet, and an 

1298,178, 

valve and opening the exhaust valve through 
the engagement of the inlet valve with the 
exhaust valve, and an auxiliary motor for 
relieving the inlet and the exhaust valve of 
the force exerted by said counterpressure 
means, after the inlet valve is opened. 

12. A pneumatic controller comprising a 
casing having an inlet, an outlet, and an ex 
haust, an exhaust valve for closing said ex 
haust, an inlet valve arranged to engage the 
exhaust valve and having a pressure face to 
effect the opening of the inlet valve, a by 
pass connecting the opposite face of the inlet 

et valve so 
that the same pressure may be communicated 
to opposite sides of the inlet valve to bal 
ance the latter after the inlet valve is open, 
and counterpressure means tending to move 
the inlet valve toward the exhaust valve to 
close the inlet valve and open the exhaust. 

13. A pneumatic controller comprising a 
casing having an inlet, an outlet, and an ex 
haust, an exhaust valve for the exhaust hav ing a passage therethrough for establishing 
communication between the inlet and the out 
let, means for closing the exhaust valve, and 
an inlet valve arranged to close the passage 
way through said exhaust valve and to en 
age the exhaust valve to move the latter 

exhaust, an exhaust valve for the exhaust, 
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means for moving the exhaust valve to closed 
position, and an inlet valve arranged to 
cut off communication between the inlet and 
the outlet and engaging the exhaust valve 
to move the latter to open position. 

15. A pneumatic controller comprising a 
casing having an inlet, an outlet, and an 
exhaust, an exhaust valve for the exhaust, 
means for closing said exhaust valve, an 
inlet valve arranged to cut of communica 
tion between the inlet, and the outlet and 
having a pressure face by which the inlet 
valve may be opened by pressure thereon, 
counterpressure means tending to move the 
inlet valve to close the same and to open the exhaust, against the action of the closing 
means, and an auxiliary motor for relieving 
the first two valves of the force exerted by 
the counterpressure means, 

16. A pneumatic controller comprising an 
inlet valve having a pressure face to effect 
the opening of the valve, a spring-pressed 
piston acting on said valve to close the same, 
the piston having a face in communication 
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with the pressure, which opens the inlet 
valve, after the opening of the inlet valve 
in order to relieve the valve of the force 
exerted by the spring-pressed piston. 

17. A pneumatic controller comprising a 
casing having an inlet, an outlet, and an ex 
haust, an open-ended exhaust valve arranged 
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to close the exhaust and having two opposed 
faces one by which it is held open and the 
other by which it is closed, an inlet valve 
for closing the passageway through said ex 
haust valve having a pressure face by which 
the said inlet valve is opened, and a spring 
pressed piston for closing the inlet valve 
and moving the exhaust valve to open posi 

tion, said piston having a pressure face ex 
posed to pressure upon the opening of the 
inlet valve, so that the inlet valve and the 
exhaust valve are relieved of the force ex 
erted by the spring-pressed piston upon the 
opening of said inlet valve. 

JOHN L, OSBORNE. 
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