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This invention relates to fluid pressure appara 
tus and more particularly to valve devices there 
for. 
Wave devices have heretofore been proposed in 

Which a slide valve is adapted to be actuated by 
a pist.On upon Variations in preSSures On the Op 
posite sides of the piston. In such devices, the 
slide valve has controlled ports in a slide valve 
seat charged. With fluid under pressure and if 
the pressure acting on the exposed faces of the 
slide valve is sufficiently reduced, then the pres 
Sure acting in said ports tends to unseat the slide 
valve, permitting foreign matter to accumulate 
on the valve seats and damage the same. 

It has also been proposed to incorporate in the 
valve mechanisms spring pressed means for 
maintaining the slide valves properly seated, such 
Spring pressed means being designed to Supple 
ment the fluid under pressure acting on the ex 
posed faces of the slide valves. When Springs 
are used for the above purpose, certain difficul 
ties are encountered. If the tension of the 
springs is increased an amount Sufficient to 
Overbalance the preSSures on the Seated area. Of 
the slide valves when the pressure of the fluid in 
the valve chamber is reduced, the valves will be 
pressed too firmly against their seats to permit 
then to readily move in the intended manner. In 
order to obviate this difficulty, the tension of the 
springs must necessarily be reduced to the mini 
mum, in which case the pressure acting on the 
Slide valves to maintain the Sane properly Seated, 
is insufficient to prevent the unseating of the 
slide valves by the higher pressure acting on the 
seated faces thereof. . 
An object of the invention is to provide a valve 

loading device which is operated by fluid pres 
Sure, m 

Another object of the invention is to provide a 
valve mechanism of the above type With means 
for maintaining a substantial constant pressure 
against the slide valve to hold the same on its 
seat irrespective of the amount of pressure of 
fluid acting directly on the exposed face of the 
Slide Valve. 
Another object of the invention is to provide 

valve mechanism of the character mentioned 
which is simple in construction, and reliable and 
exact in function under all conditions of service. 
The invention also comprises certain new and 

useful improvements in the construction, ar 
rangement and combination of the several parts 
of which it is composed, as will be hereinafter 

55 more fully described and claimed. 
In the accompanying drawing, the single fig 

(C. 303-1) 

Ure is a diagrammatic View, mostly in section, of 
a valve mechanism embodying the invention. 

Referring to the drawing, the valve device. may 
Comprise a casing having a piston chamber 6 con 
nected to the brake pipe 7 and containing a pis 
tOn 8 and a valve chamber 9, connected to a 
Volume chamber 10 and containing a main slide 
Valve 11 and a graduating slide valve 12 adapted 
to be operated by piston 8. 
In Order to hold the slide valves 11 and 12 to 

their Seats against fluid pressure acting, below 
the Valves, a pressure device may be provided 
Comprising a member 13 having a roller 14 act 
ing On the upper slide valve 12. The Outer end 
Of the member 13 is connected to a diaphragm 
15 Which is Suitably mounted in the casing. 
On One Side the diaphragm 15 is subject to 

the preSSure of fluid in the valve chamber 9, while 
On the opposite side, the diaphragm is subject 
to the pressure of fluid in a chamber 6. The 
chamber 16 is connected to a fluid pressure Sup 
ply pipe 17 by a passage 18. . . . . . . . 
In operation, when the brake pipe 7 is charged 

with fluid under pressure, fluid flows to piston 
chamber 6 and therein acts on piston 8 to shift 
the same to the release position shown in the 
drawing. In this position, the feed groove 19 is 
uncovered, which permits fluid under pressure to 
flow from the piston chamber 6 to the Wave 
chamber 9 and from thence to the Volure chain 
ber 10, charging said chamber. 
With the piston 8 and slide valves 11 and 12 

in release position, the brake cylinder 20 is con 
nected to the atmosphere through pipe and pas 
Sage 21, cavity 22 in the main slide valve 1, and 
atmospheric exhaust port 23. . . . W. 

Fluid at the pressure supplied to pipe 17 flows 
through a passage 24 to the seat of the main slide 
valve 11, tending to unseat the same, and through 
passage 18 to the diaphragm chamber 16 at the 
upper side of the diaphragm 15. . . . 

In this Way the slide valves 11 and 12. Will be 
held on their seats by the pressure of fluid in 
valve chamber 9 when the pressure of the fluid 
in the chambers 9 and 16 are substantially equal. 
However, should the pressure of the fluid in 
chamber 16 become greater than the pressure of 
the filuid in valve chamber 9, then this greater 
force, acting on the opposite face of the dia 
phragm 15, will be transmitted through the men 
ber 13 and roller 14 to the slide valves 11 and 12 
and the slide valves 11 and 12 will be held seated 
by the pressure of the fluid in the diaphragm 
chamber 16. It will be understood that when 
the pressures of the fiuid in the chambers on 
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the opposite faces of the diaphragin 15 are sub 
stantially equal, the diaphragm will be ineffec 
tive and the slide valves will be maintained prop 
erly seated by the pressure of the fluid in the 
valve chamber 9. 
When the pressure is reduced in the brake 

pipe 7 to effect an application of the brakes in 
the usual manner, the pressure reduces in piston 
chamber 6 and the piston 8 and slide valves 1 
and 12 are moved to Service position by the pres 
Sure of fluid in valve chamber 9 and Volline 
chamber 10. 
In Service position, cavity. 25 in the graduating 

slide valve 12 connects ports 26 and 27 in the 
main slide valve 11, which ports register with 
passage 24 from the fluid pressure Supply pipe 
17 to passage 21 leading to the brake cylinder 
20, thereby allowing fluid under pressure to flow - 
to the brake cylinder and apply the brakes. 

In Service position, the valve chamber 9 is con 
nected to the atmosphere through port 28 in 
the main-slide. Valve 11 and atmospheric paS 
sage 23, which allows the pressure of the fluid 
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in the valve, chamber 9 and the volume. chamber 
10 to reduce at Substantially the Same rate as 
the brake pipe pressure is reduced in the piston 
chamber, 6. 
... As the pressure is reduced in the valve cham 
ber 9, and since the pressure of the fluid in chann 
ber 16: is maintained constant, the decrease in 
valve chamber pressure is offset by the increased 
downwardly acting, pressure on the diaphragm 
15-created by the reduction in pressure on the 
lower side of the diaphragm. Consequently the 
pressure acting on the slide valves 1 and 12 to 
maintain the same seated remains constant. For 
instance, if the pressure in valve chamber 9 is 
reduced ten pounds in effecting a Service appli 
cation of the brakes, the difference in pressure 
acting, on the diaphragm, 15 increases an equal 
amount, and this offsets the reduction of the 
pressure in the valve chamber 9. 

: It will be raoted that it is not essential that the 
normal pressures carried in the brake pipe 7 and 
the fluid pressure supply pipe 17 be equal when 
the brakes are released, but either pressure may 
be greater, than the other and the desirable re 
sults of the invention will still be obtained. 
In order to release the brakes, fluid under pres 

sure is again supplied to the brake pipe 7 and 
piston chamber 6, thereby causing the triple valve 
to be shifted to release position, in which position 
the valve chamber 9 and the volume chamber 10 
are recharged, and the brake cylinder 20 is con 
neeted to the atmosphere in the manner herein 
before described. 

: "When a spring is used to force the member 13 
-against the slide valves, as has heretofore been 
the practice, the spring had a pressure sufficient 
to hold the valves properly seated when the valve 
chamber was empty, and the pressure against 
the valves Would, of course, be increased when 
the pressure of the fluid, in the valve chamber 
was increased. In other words, the load. On the 
slide valves would vary in proportion to varia 
tions in the valve chamber fluid pressure, and this 
often resulted in stuck valves, as well as undue 

As) 

Wear on the parts. - 
By the present invention, when the device is 

in release. position, the force acting on the slide 
Walyes will be only that force which is produced 

I by the pressure of the fluid in valve chamber 9, 
if the pressures in the chambers 9 and 16 are 
substantially equal. When the valve chamber 
ipressure is reduced when an application of the 

1,920,938 
brakes is being effected, there will be no reduction 
in the pressure in diaphragm chamber 16. There 
fore, the pressure in Said chamber, acting on the 
diaphragm, Will maintain a pressure against the 
Slide valves with Substantially the same force aS 
is the case when the pressures are approximately 
equal in both chambers 9 and 16. 

In this way, the load applied through the 
member 13 and the roller 14 to the valves is 
applied only as the pressure in the valve cham 
ber reduces, and such load is proportional to 
such reduction. Therefore, the combined load 
on the slide valves due to pressure in valve cham 
ber 9 and load on the roller 14 may be approxi 
mately constant or vary in proportion to the 
relative exposed areas of the diaphragm and 
Side valve and not greater than that due to ful 
preSSure in the Valve chainber 9. 

Furthermore, the pressure between the roller 
14 and the slide valves Will Only be applied to a 
degree corresponding to the drop in pressure in 
tine Valve chamber 9. 
Among the advantages obtained by the present 

invention are: less Wear on the roller and slide 
valves; less friction between the slide valves and 1 
their seats, therefore requiring a smaller piston 
to move the Slide valves for a given differential 
on the face of the piston. 

While. One illustrative embodiment of the inven 
tion has been described in detail, it is not my l 
intention to limit its scope to that embodiment 
or otherwise than by the terms of the appended 
claims. 

Having now described my invention, what I 
claim as new and desire to secure by Letters Pat-l 
ent, is: 

1. A valve device for fluid pressure apparatus 
including a valve in a valve chamber, and fluid 
preSSure operated means subject to the opposing 
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pressures of said chamber and a substantially 115 
constant pressure 
Seat. . 

2. A valve device for filuid pressure apparatus 
including a valve in a valve chamber, and fluid 

for holding said valve to its 

pressure operated means Subject to the opposing 20 
preSSures of Said chamber and a Substantially 
constant pressure for holding said valve to its 
Seat, upon a reduction in fluid pressure in Said 
chamber. 

3. A device of the class described comprising 25 
a valve in a chamber subject to fluid under pres 
Slire, means operated by variations in filuid under 
preSSure for actuating Said valve, and means 
Subject to the opposing pressures of said chamber 
and a Substantially constant pressure for holding 30 
Saif Valve to its Seat upon a reduction in fluid 
pressure in Said chamber. 

4. A device of the class described comprising a 
chamber, a valve slidably mounted in Said cham 
ber, means for actuating said valve, a diaphragm 
Subject to the opposing pressures of fluid in said 
valve chamber and a second chamber, and means 
carried by Said diaphragm and engaging said 
valve for holding the same to its seat. 

135 

5. A device of the class described comprising 40 
a valve in a valve chamber, and a diaphragm de 
Vice Subject to the opposing pressures of said 
valve chamber and another chamber for holding 
said valve to its seat. 

... 6. In a fluid pressure brake apparatus, the com 
bination with a brake pipe, and a chamber, of a 
valve device operative upon an increase in brake 
pipe pressure to supply fluid under pressure to 
Said chamber and operative upon a reduction in 
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brake pipe pressure to vent fluid under pressure 150 
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1,920,938 
from said chamber, said valve device comprising 
a slide valve normally pressed into engagement. 
with its seat by fluid under pressure in said cham 
ber, means operated upon a reduction in the pres 
Sure of fluid in said chamber for exerting a Seat 
ing pressure on said slide valve, and means for 
transmitting the seating pressure from the first 
inentioned means to said slide valve. 

7. In a fluid pressure brake apparatus, the com 
bination. With a brake pipe, and a chamber, of a 
valve device operative upon an increase in brake 
pipe pressure to supply fluid under pressure to 
said chamber and operative upon a reduction in 
brake pipe pressure to vent fluid under pressure 
from said chamber, said valve device comprising 
a slide valve normally pressed into engagement 
With its seat by fluid under pressure in said cham 
ber, means operated upon a reduction in the pres 
sure of fluid in said chamber for exerting a seating 
pressure on said slide valve according to the re 
duction in the pressure of fluid in Said chamber, 
and a strut for transmitting the Seating pres 
Sure from said means to the slide valve. 

8. In a fluid pressure brake apparatus, the com 
bination with a brake pipe, and a chamber, of a 
valve device operative upon an increase in brake 
pipe pressure to supply fluid under pressure to 
said chamber and operative upon a reduction in 
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brake pipe pressure to went fluid under pressure 
from said chamber, said valve device comprising 
a slide valve normally pressed into engagement 
With its seat by fluid under pressure in said cham 
ber, and means operated upon a reduction in the 
preSSure of fluid in said chamber for exerting a 
Seating pressure on said slide valve, said means 
being rendered ineffective to exert pressure on 
said valve upon substantially fully charging said 
chamber With fluid under pressure. 

9. In a fluid pressure brake apparatus, the com 
bination. With a brake pipe, and a chamber, of a 
valve device operative upon an increase in brake 
pipe pressure to Supply fluid under pressure to 
Said chamber and operative upon a reduction in 
brake pipe pressure to went fluid under pressure 
from Said chamber, said valve device comprising 
a slide valve normally pressed into engagement 
With its seat by fluid under pressure in said cham 
ber, preSSure Sensitive means operated upon a re 
duction in the pressure of fluid in said chamber 
for exerting a Seating pressure on said slide valve, 
and a strut interposed between and cooperating 
With Said pressure sensitive means and slide valve 
for transmitting the seating pressure from the 
pressure sensitive means to the slide valve. 

ELLIS E. HEWITT. 
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