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Be it known that I, JoHN B. WARING, a citi 

Zen of the United States, residing at East 
Orange, county of Essex, and State of New 

5 Jersey, have invented certair new and useful 
Improvements in Reducing-Valves, of which 
the following is a specification, reference being 
had therein to the accompanying drawings. 
My invention relates to valves adapted for 

Io the regulation and reduction of pressures and 
for controlling the flow of a fluid from a high 
pressure to a low pressure, and has for its ob 
jects generally to simplify and improve the 
construction of such valves and to make the 

15 same more reliable and durable. 
According to my invention a main piston 

is provided which is movable with the valve, 
and pressure and exhaust passages are pro 
vided for the chamber of this main piston 

2O and are controlled by a governing device car 
lied by the valve, and thus the valve carries 
the several parts necessary to controlits move 
ment, and the construction is simple and com 
pact. According to my invention this gov 

25 erning device comprises a movable part or 
piston and a resisting device, the governing 
part or piston being movable relatively to the 
valve and subjected to the low pressure and 
the resisting device controlling such move 

3o ment of the governing part or piston. Ac 
cording to my invention this resisting device 
is located exteriorly to the casing and com 
bined with a tubular guide for the main valve 
and a governing-piston rod. 

35 My invention includes various improve 
ments in the construction and combination 
of parts, as will appear from the following 
particular description of the valve embody 
ing my invention, shown in the accompany 
ing drawings, and from the claims. 

Figure 1 is a longitudinal vertical section 
of such a reducing-valve, showing the valve 
closed and the governing-piston in lower po 
sition relatively to the valve. Fig. 2 is an 

45 enlarged section of the governing-piston and 
chamber and adjacent parts, showing the 
governing-piston in upper position relatively 
to the valve. Fig. 3 is a longitudinal vertical 
section of a modified construction. 
The casing of the valve is shown as com 

prising two parts-a body and neck 1 and a 
cap or bonnet 2-these parts being bolted to 
gether. The body part of the casing is formed 
with an inlet 3 for the fluid at high pressure 
and an outlet 4 for the fluid at the reduced 55 
or low pressure, the high-pressure chamber 5 
and the low-pressure chamber 6 being sepa 
rated by a partition 7, which is stiffened by 
webs 10, and has a valve-opening 9 through 
it and a valve-seat formed about the valve- 6o 
opening. The valve-disk 8 is adapted to close 
upon the valve-seat to control the passage of 
the fluid from the high-pressure chamber 5 
to the low-pressure chamber 6. 
A main piston 11 is fitted in a cylinder or 65 

chamber 17, such chamber being shown as 
inclosed at the top by the bonnet 2 and in 
closed at the sides by the neck of the body 1, 
and this piston has a suitable packing and is 
movable with the valve and controls the 7o 
movement thereof in opposition to the pres 
sure against the valve, and, as shown, this 
piston has a flanged neck 14, extending to the 
valve-disk and bolted thereto. A chamber 
or cylinder is carried by the valve and, as 75 
shown, this chamber is laterally inclosed by 
a tube 15, which is inserted loosely in an 
opening in the valve-piston and neck and has 
a flange which is clamped between the piston 
neck 14 and the valve-disk 8 in a centering- 8o 
pocket formed in the valve-disk. This tube 
15 may be of brass and has ports and pas 
sages therein and is inclosed at the top by a 
head or enlargement 16 of an upper tubular 
guide-rod 12, this guide-rod 12 extending out 85 
of the casing through the stuffing-box 13 in 
the bonnet. A governing-piston 18 is fitted 
in the tube 15 and has a limited movement 
therein and is subjected to pressure in the 
chamber 23, this pressure-chamber beinglo- 9o 
cated below the piston in the constructions 
shown in Figs. 1 and 2 and above the piston 
in the construction shown in Fig. 3. . 
The governing-piston 18 is shown as of uni 

form diameter throughout its length in Figs, 95 
1 and 2; but in Fig. 3 the upper part or piston 
proper is of larger diameter than the lower 
or port-controlling part, and there is a cham 
ber 3S below the enlarged upper portion and 
another chamber, 39, below the lower portion Too 
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both of which are in free communication. With 
the atmosphere. 
The action of the fluid-pressure in the pres 

sure-chamber 23 is opposed by a resisting de 
vice carried by the valve, this resisting device 
being shown as consisting of a helical Spring 
19. In the constructions shown in Figs. 1 
and 2 the spring 19 is an extension-Spring and 
is held at its lower end by an adjustable nut 
20, threaded on the upper end of the tubular 
guide-rod 12, and is held at its upper end by 
a collar 21, loosely mounted at the upper end 
of the governing-piston rod 22, the spring 
being set into helical grooves in this nut and 
collar and confined exteriorly by thin metal 
caps. The governing-piston rod 22 extends 
downward through the tubular guide-rod 12 
and is seated at its lower end against the gov 
erning-piston 18. This governing-piston rod 
fits loosely in the tubular guide-rod, so that 
the chamber 37 above the governing-piston 18 
is in free communication. With the atmosphere. 
It will be noted that the resistance of the 
spring 19 is opposed to movement of the gov 
erning-piston 18 relatively to the main piston 
11 and valve and that the Valve and main pis 
ton are unrestrained by such resisting device. 

In the modified construction shown in Fig. 
3 the spring 19 is a compression-Spring and 
presses at its lower end against the cap 40 and 
at its upper end against the disk 41, the cap 
40 being threaded on the upper end of the 
tubular guide-rod 12 and inclosing and com 
pressing the gland of a stuffing-box which 
closes the opening about the rod 22 where 
such rod emerges from the tubular guide-rod 
12, and the disk 41 being threaded upon the 
upper end of the rod 21, so as to be adjust 
able thereon to vary the tension of the spring 
19. In this modified construction the rod 22 
is tubular to provide the desired free com 
munication with the atmosphere of the cham 
bers 38 and 39. Here also it will be noted 
that the resistance of the Spring 19 is Op 
posed only to relative movement of the gov 
erning-pistOn 18 and main pistOn 11. 
In the construction shown in Figs. 1 and 2 

a lower guide-rod 24 extends downward from 
the valve-disk 8, being shown as threaded 
into the valve - disk, and extends outward 
through a stuffing-box 25. The high-pressure 
passage 26 is formed through this guide-rod, 
extending from the high-pressure chamber 5, 
a screen 27 being shown as provided about 
the opening to exclude grit, and this high 
pressure passage extends upward through the 
valve-disk 8 and tube 15 and terminates in a 
port 28, which coöperates with a high-pres 
sure groove 29 in the governing-piston 18 and 
is connected thereby, when the governing 
piston is in upper position, as shown in Fig. 
2, with a high-pressure port 30, leading into 
a high-pressure and exhaust passage 31 in 
the tube 15, such passage opening into the 
chamber 17 above the main piston, 11. 
The low-pressure passage and exhaust 32 

extends from the low-pressure chamber 6 
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through the piston-neck 14 and extends down 
into the valve-disk 8 and has a low-pressure 
port 33, opening into the chamber 23 below 
the governing-piston 18, and also extends up 
through the tube 15 and terminates in an ex 
haust-port 34, which coöperates with a groove 
35 in the governing-piston 18 when the gov 
erning-piston is in lower position, as shown 
in Fig. 1, thereby connecting this port with 
the high-pressure exhaust-port 36 of the high 
pressure and exhaust passage 31 when the 
governing-position 18 is in lower position. 
The valve is shown in closed position in 

Fig. 1, and such position would be assumed 
in the absence of fluid under pressure from 
the device. The entrance of fluid under pres 
sure will develop a pressure against the lower 
face of the valve-disk 8, which will be resist 
ed only by the weight of the valve and parts 
carried thereby and by whatever pressure 
may existat the low-pressure side of the valve, 
the chamber 17 in the casing above the valve 
piston 11 being in communication with the 
low-pressure chamber 6 through the high-pres 
sure and exhaust passage 31, exhaust-port 36, 
groove 35, and port 34, and the low-pressure 
and exhaust passage 32. The valve will there 
fore be opened and the fluid will flow through 
the valve to the low-pressure chamber 6, and 
the pressure in such chamber will increase 
and the fluid under pressure will enter the 
low-pressure and exhaust passage 32 and pass 
therefrom through the low-pressure port 33 
into the chamber 23 below the governing-pis 
ton i8 and will exert an upward pressure. On 
the governing-piston against the resistance 
of the spring 19, and as soon as this pressure 
exceeds the predetermined resistance exerted 
by the spring 19 the governing-piston will be 
moved upward relatively to the tube 15 and 
will first cut off the exhaust connection 
through the groove 35 and will thereafter, if 
its upward movement is continued, connect 
the high-pressure ports 28 and 30 by the high 
pressure groove 29, thereby permitting the 
high-pressure fluid to enter the high-pressure 
passage 26 and pass by the port 28, groove 29, 
and port 30 to the high-pressure and exhaust 
passage 31 and from such passage 31 to the 
chamber 17 above the valve-piston 11. The 
area of the valve-piston 11 exposed in the 
chamber 17 to downward pressure will nec 
essarily be greater than the area of the valve 
piston or valve exposed to upward pressure 
by reason of the fact that the upper guide-rod 
12 is of smaller diameter than the lower guide 
rod 24, and, further, the Weight of the valve 
and ports carried thereby will tend to close 
the valve, and therefore the presence of the 
high-pressure fluid in the chamber 17 will pro 
duce a downward movement of the valve-pis 
ton and valve, tending to close the valve, and 
thereby to reduce the pressure in the low 
pressure chanaber 6, and the reduction of the 
pressure in the low-pressure chamber 6 Will 
bring about a corresponding reduction of 
pressure in the chamber 23 below the govern 
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ing-piston 1S, and when this pressure is lower 
than the predetermined resisting force of the 
spring 19 the governing-piston S will move 
downward relatively to the tube 15 and will 
first close the high-pressure port 30, thereby 
cutting off the high pressure from the chamber 
17, and, if its downward relative movement 
is continued, will thereafter open the exhaust. 
port 36, thereby permitting the high-pressure 
fluid in the chamber 17 to escape to the low 
pressureside of the valve. These movements 
tend to open the valve, and thereby to increase 
the low pressure, and thus to cause upward 
movement of the governing-piston 18 rela 
tively to the valve, and the coaction of these 
controlling-pressures will effect such adjust 
ment of the valve-opening as will produce a 
regulated and substantially uniform reduced 
or low pressure in the low-pressure chamber 6. 
In the modified construction shown in Fig. 

3 the valve is not provided with a lower guide 
and the weight of the valve and parts carried 
thereby is relied upon to overcome any ex 
cess of upward fluid-pressure. The passages, 
ports, and grooves are here designated as in 
the main views of the drawings, a reversal 
of position as to the ports being necessary 
by reason of the downward relative move 
ment of the governing-piston 18 under the 
fluid-pressure in the chamber 23. The inlet 
opening of the high-pressure passage 26 is 
here at the bottom of the valve-disk 8 and is 
guarded by a cup-shaped sieve 42. The op 
eration is above described except that the 
relative movement of the governing-piston is 
in the reverse direction. 

It is obvious that various modifications 
may be made in the construction shown and 
above particularly described within the spirit 
and scope of my invention. - 
What I claim, and desire to secure by Let 

ters Patent, is 
1. A reducing-valve comprising a casing 

having a high-pressure chamber and a low 
pressure chamber, a valve controlling the flow 
of fluid from the high-pressure chamber to 
the low-pressure chamber, a piston and a 
chamber therefor in the casing, the piston 
being movable with the valve and controlling 
the movement of the valve in opposition to 
the pressure against the valve, the valve be 
ing provided with pressure and exhaust pas 
sages leading to and from the piston-cham 
ber, and a governing device carried by the 
valve and controlling both the pressure and 
the exhaust passages. 

2. A reducing-Valve comprising a casing 
having a high-pressure chamber and a low 
pressure chamber, a valve controlling the flow 
of fluid from the high-pressure chamber to 
the low-pressure chamber, a piston and a 
chamber therefor in the casing, the piston 
being movable with the valve and controlling 
the movement of the valve in opposition to 
the pressure against the valve, a governing 
device carried by the valve, such governing 
device including a part movable relatively to 

3 

the valve and exposed to the pressure of the 
low-pressure chamber and a resisting device 
opposing the movement of such part rela 
tively to the valve, the valve being provided 
with pressure and exhaust passages leading 
to and from the piston-chamber, the govern 
ing device controlling such passages. 

3. A reducing-valve comprising a casing 
having a high-pressure chamber and a low 
pressure chamber, a valve controlling the flow 
of fluid from the high-pressure chamber to 
the low-pressure chamber, a piston and a 
chamber therefor in the casing, the piston 
being movable with the valve and controlling 
the movement of the valve in opposition to 
the pressure against the valve, a governing 

7 ? 
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device carried by the valve, such governing 
device including a part movable relatively to 
the valve and exposed to the pressure of the 
low-pressure chamber and a resisting device 
opposing the movement of such part rela 
tively to the valve, the valve being provided 
with pressure and exhaust passages leading 
from the high-pressure chamber to the piston 
chamber and from the piston-chamber to the 
low-pressure chamber and the governing de 
vice controlling such passages. 

4. A reducing - valve comprising a casing 
having a high-pressure chamber and a low 
pressure chamber, a valve controlling the flow 
of fluid from the high-pressure chamber to the 
low-pressure chamber, a main piston and a 
chamber therefor in the casing, the main pis 
tion being movable with the valve and con 
trolling the movement of the valve in opposi 
tion to the pressure against the valve, the 
valve being provided with pressure and ex 
haust passages leading to and from the main 
piston chamber, a governing-piston and a 
chamber therefor carried by the valve and 
controlling such passages, and a resisting de 
vice controlling the movement of the govern 
ing-piston relatively to the valve. 

5. A reducing-valve comprising a casing 
having a high-pressure chamber and a low 
pressure chamber, a valve controlling the flow 
of fluid from the high-pressure chamber to the 
low-pressure chamber, a main piston and a 
chamber therefor in the casing, the main pis 
ton being movable with the valve and con 
trolling the movement of the valve in opposi 
tion to the pressure against the valve, a gov 
erning-piston and a chamber therefor carried 
by the valve, and a resisting device control 
ling the movement of the governing-piston 
relatively to the valve, the valve being pro 
vided with pressure and exhaust passages 
leading from the high-pressure chamber to the 
main-piston chambel and leading out from 
the main-piston chamber and leading from the 
low-pressure chamber to the governing-pis 
ton chamber, the passages leading to and from 
the main-piston chamber being controlled by 
the governing-piston. 

6. A reducing - valve comprising a casing 
having a high-pressure chamber and a low 
pressure chamber, a valve controlling the flow 
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of fluid from the high-pressure chamber to the 
low-pressure chamber, a main piston moving 
with the valve, the main piston having a 
chamber in the casing and controlling the 
movement of the valve in opposition to the 
pressure against the valve, a chamber carried 
by the valve and a governing-piston therein, 
a tubular guide extending from the chamber 
of the governing-piston out through the cas 
ing, a rod extending from the governing-pis 
ton out through the tubular guide and a re 
sisting device coacting with such rod to con 
trol the movement of the governing -piston 
relatively to the valve, the valve being pro 
vided with pressure and exhaust passages 
leading to and from the main-piston chamber 
and controlled by the governing-piston. 

7. A reducing - valve comprising a casing 
having a high-pressure chamber and a low 
pressure chamber, a valve controlling the flow 
of fluid from the high-pressure chamber to the 
low-pressure chamber, a main piston moving 
With the valve, the main piston having a 
chamber in the casing and controlling the 
movement of the valve in opposition to the 
pressure against the valve, a chamber carried 
by the valve and a governing-piston therein, 
a tubular guide extending from the chamber 
of the governing-piston out through the cas 
ing, a rod extending from the governing-pis 
ton out through the tubular guide and a re 
sisting device arranged to act between the 
tubular guide and governing-piston rod, the 
valve being provided with pressure and ex 
haust passages leading to and from the main 
piston chamber and controlled by the gov 
erning-piston. 

S. A reducing - valve comprising a casing 
having a high-pressure chamber and a low 
pressure chamber, a valve controlling the flow 
of fluid from the high-pressure chamber to the 
low-pressure chamber, a main piston moving 
with the valve, the main piston having a 
chamber in the casing and controlling the 
movement of the valve in opposition to the 
pressure against the valve, a chamber carried 
by the valve and a governing-piston therein, 
a tubular guide extending from the chamber 
of the governing-piston out through the cas 
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ing, resisting means located outside of the 
casing and connected to the governing-piston 
through the tubular guide, and another guide 
extending from the valve out through the cas 
ing, the valve being provided with pressure 
and exhaust passages leading to and from the 
main - piston chamber and controlled by the 
governing-piston, substantially as set forth. 

9. The combination with a casing having a 
high-pressure chamber and a low-pressure 
chamber, of a valve controlling the flow of 

55 

?? 
fluid therethrough, a main piston having a 
chamber in the casing and moving with the 
valve, a chamber carried by the valve and a . 
governing-piston therein, a tubular guide ex 
tending from the chamber of the governing 
piston out through the casing, a rod extend 
ing from the governing-piston out through 
the tubular guide, and a resisting device ar 
ranged to act between the tubular guide and 
the governing-piston rod, another guide ex 
tending from the valve out through the casing, 
the valve being provided with pressure and 
exhaust passages leading from the high-pres 
sure chamber to the main-piston chamber and 
from the main-piston chamber to the low-pres 
sure chamber and from the low - pressure 
chamber to the chamber of the governing-pis 
ton, the governing-piston controlling the pres 
Sure and exhallst passages of the main-piston 
chamber, substantially as set forth. 

10. A valve comprising a casing having an 
inlet and outlet, a valve controlling the flow 
of fluid from the inlet to the outlet, a govern 
ing device for the valve, a rod controlling the 
governing device and another rod controlled 
by the valve, one of such rods being a tubu 
lar guide-rod and the other rod being arranged 
within such tubular guide-rod and both of 
such rods extending out of the casing, and a 
resisting device connecting the two rods and 
controlling the relative movement of the valve 
and governing device. 

Intestimony whereof I have affixed my sig 
nature in presence of two witnesses. 

JOHN B. WARING. 
Witnesses: 

HENRY D. WILLIAMS, 
HENRY BARNES. 
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