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To all, whom, it may concern: 
-Be it known that I, LOUIS BRENNAN, a sub 

ject of the King of Great Britain and Ireland, 
and a resident of Woodlands, Gillingham, in 
the county of Kent, England, have invented 
certain new and useful Improvements in Re 
ducing-Valves, of which the following is a specification. 
My invention relates to reducing-valves; 

and its object is to enable the fluid-pressure 
in a chamber to be varied either by rising or 
falling, the rise or fall following the applica 
tion of increased or diminished mechanical 

25 

45 

force or pressure to a portion of my new com 
pound reducing-valve. 
In ordinary reducing-valves a valve is op 

erated by a piston or diaphragm resisted by 
a spring or weight. The valve is opened to 
the source of superior fluid-pressure by the 
spring or weight and is closed by the fluid 
pressure admitted to the piston or diaphragm, 
the pressure in the chamber thus being kept 
constant at that intensity which is necessary 
to move the piston or diaphragm against the 
spring. 
proportion to the area of the piston or dia 
phragm, then the constant pressure is high. 
If it be small, then the constant pressure is 
low. If the pressure on the spring be in 
creased, the reduced pressure in the cham 
her will increase; but if the pressure be re 
duced the pressure in the chamber will not 
fall till the fluid has been discharged by feed 
ing the apparatus which it is supplying. 
My invention consists in a combination of 

If the spring resistance be great in 

two parallel cylinders equal in area and each 
fitted with a piston b and c. At correspond 
ing ends of each piston I attach valves d and 
e, respectively. These valves close on seats 
as nearly as possible the same diameter as 
the pistons. These valves, which are re 
versed, open and close in opposite directions, 
and each has between its seat and its piston an 
annularchannel fandg, respectively, leading 
in the case of valved to a pipeh, Fig. 2, com 
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municating with the fluid-supply reservoir, 
and in the case of valve e to a pipe k, Fig. 2, 
communicating with the atmosphere or an 
exhaust-chamber. Admission-valved, which 
may be held on its seat by a light spring, 
such asl, is the reducing-valve, and it opens 
into a passage m, from which a pipe in leads 
to the chamber to be supplied with the com 
pressed fluid. Discharge-valve e opens from 
this passage m and allows the fluid to be dis 
charged from the chamber through pipe k 
into the exhaust-chamber or the atmosphere. 
The two pistons b and c project from the cas 
ing and may be operated by means of pres 
sure applied by the hand or otherwise di 
rectly or indirectly to the rod 0, which acts 
on the central pivot p of an equal-ended 
lever q. Whatever pressure be applied to 
the rod O is thus divided practically equally 
(the resistance of the light spring l being 
negligible) between the two pistons-that is, 
both pistons are equally pressed, d, the reduc 
ing-Valve, away from its seat, and e, the dis 
charge-valve, onto its seat. 
this arrangement is to hold the reducing 

reducing and discharging valve which en- valve open with exactly the same force as 
ables me to maintain a chamber at a varying, 
pressure, which rises and falls as the mechan 
ical force applied to the valves increases or 
diminishes. 
In the accompanying drawings, in which 

similar letters denote similar parts, Figure 1 
is a sectional elevation of one form of my in 
vention. Fig. 2 is a sectional plan on the line 
A B, Fig. 1. Fig. 3 is a side elevation of Fig. 
1. Fig. 4 is a sectional elevation of another 
form of my invention. Fig. 5 is a sectional 
plan on the line CD, Fig. 4. Fig. 6 is a side 
elevation of Fig. 4. 
In carrying my invention into effect accord 

ing to the form illustrated in Figs. 1 to 3 I 
construct a valve-casing a, inside which are 

the discharge-valve is held closed. The re 
ducing-valve d is forced onto its seat as soon 
as the pressure in the chamber supplied and 
the passage m rises to very slightly exceed 
the pressure with which the rod is thrust 
down. If the pressure on the central rod is 
lessened, the pressure on the discharge-valve 
will also be lessened and the fluid contents 
of the chamber at once discharge till the 
pressure equals that closing the valve. In 
this manner an increase of mechanical pres 
sure on the central rod Ocauses pressure to 
rise (within the limits of the source of high 
pressure supply) and a diminution of pres 
sure causes the fluid-pressure to fall. The 
rod O moves vertically and is provided with 

The effect of 
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a collar ac, secured by a pin ac' on its lower 
end, by which the rod is held against being 
pulled out vertically. 

In the form illustrated in Figs. 4 to 6 one 
hollow cylindrical piston r takes the place of 
the two pistons in the first form. This pis 
ton operates in a cylindrical casing a', at one 
end of which is an annular passage f', sur 
rounding the piston. This passage is con 
nected by pipe h' to the source of high-pres 
sure fluid. A valve-seat is formed at one 
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end of the casing a', and a valve d' to fit it is 
formed on the cylindrical piston r. This 
valve may be held on its seat by a light 
spring l'. The valve opens into passage m', 
from which fluid at a regulated pressure is 
supplied to the receiving-chamber through 
the pipe m'. The other end of the cylindrical 
casing contains a lift-valvee', which is pressed 
upon a seat formed on the end of the hollow 
piston when pressure is applied to the rod o'. 
This valve opens into the discharge pipe or 
chamber k'. This construction of valve per 
forms all the functions of the double valve 
hereinbefore described. Assuming that pres 
Sure is applied to the exhaust-valve by means 
of a rod O' passing through a gland in the end 
of the casing, this pressure forces the exhaust 
valve e' onto its seat on the end of the hollow 
piston , and if the pressure be sufficent the 
hollow piston will be thrust inward and the 
valve d' at the other end be moved off its 
seat against the pressure of the spring l' 
plus whatever pressure may be in the receiv 
ing-chamber. The fluid under pressure then 
flows from the supply-pipe h' and is fed to 
the receiving-chamber at a regulated pres 
sure. When the pressure in the chamber 
begins to exceed the mechanical force or 
pressure applied to the discharge-valve, the 
valve d' closes, thrusting the hollow piston 
along and at the same time moving the ex 
haust-valve e' with it. So far the action is 
that of an ordinary reducing-valve. If, how 
ever, the pressure upon the discharge-valve 
be further reduced, the fluid contents from 
the receiving-chamber will flow through the 
hollow piston r, entering by way of holes S, 
lift the discharge-valve e', and escape to the 
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exhaust-chamber or the atmosphere until the 
pressure in the receiving-chamber just bal 
ances the pressure applied to the discharge 
valve by the rod o'. In this manner the 
pressure within the receiving-chamber rises 
or falls with the force applied to the spindle 
o', which controls both the discharge and 
piston valves. In this form I am also en 
abled to maintain a chamber at a varying 
pressure, rising and falling as the force acting 
on the valve increases or diminishes. 
The invention may be applied to chambers 

used for containing fluid under pressure of 
varying intensity and is applicable to many 
purposes, such as pneumatic brakes, fluid 
steering-gear, and stair-tractors. 
Having now described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, is 

1. In combination in a fluid-pressure sys 
tem, a casing, an admission - valve, a dis 
charge-valve, a connecting-passage between 
the valves and means for applying a variable 
pressure to the valves, said means acting si 
multaneously and with equal force on the 
valves to open the admission-valve and close 
the discharge - valve, substantially as de 
scribed. 

2. In combination in a fluid-pressure sys 
tem, an admission-valve, a discharge-valve 
and means for applying a variable pressure 
to said valves simultaneously and respec 
tively in opposite directions in relation to 
their seats. 

3. In combination with a fluid-pressure sys 
tem a valve-casing containing an admission 
and a discharging valve which open in opposite 
directions, a rod operating both these valves, 
a passage situated in the path of the fluid 
between these two valves leading to a receiv 
ing-chamber and a spring holding the ad 
mission-valve on its seat, substantially as de 
scribed. 
In witness whereof I have hereunto set my 

hand in presence of two witnesses. 
LOUIS BRENNAN. 

Witnesses: 
ALBERT E. BARKER, 
FRANCIS. J. BIGNELL. 
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