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UNITED STATES 
1,433,405 

PATENT OFFICE. 
SPENCER. G. NEAL OF NEW YORK, N.Y., ASSIGNOR. To AUTOMATIC STRAIGHT AIR 

WARE. 

7"o all whom it may concern: ', , , : " 
" . it known that I, SPENCER G. NE A.E., a 
citizen of the United States, and residing 
in the borough of Manhattan, city, county, 

new and useful Improvements in Com pensating valves (Case No. 3s), of which 
the following is a specification. ... ..., 

Patent No. 1089,579, 
dated September 2, 1919. These compensat 
ing valves are operated by equalizing reser 
voir pressure and brake pipe pressure and 

brake pipe and atmosphere, and maintain 
a uniform brake pipe pressure. , 

he object of this invention is to provide 
iris to insure a rapid 

: reservoir pressure when the engineer's 
brake valve is placed in emergency position 
for the purpose of securing an emergency 

position there is a very rapid reduction in 

object of this invention to provide means 
for quickly reducing the equalizing reser 

in order to insure the rapid operation of the 
compensator in emergency applications of 

85 

pensator. Another object of the invention 
is to provide means whereby the equalizing 

40 slow service reduction in brake pipe pres 
Sure, but will only operate on a sudden re 
diction in brake pipe pressure designed to 
secure an emergency application of the 
brakes. . . . . . . . . . .. 

: In the drawing: 

gineer's valve and the main reservoir 
equalizing reservoir; . . . . . . . . . . . . 

. . : 50 

... pensating valve; and . . . . . . . . . . 
Fig. 3 a similar view taken on the line 

III-III of Fig. 2. . . . . . 
Referring to the various parts by numer 

and 

BRAKE COMPANY, OF WILYINGTON, 

State of New York, have invented cer 

This invention relates to improvements in 
at type of compensating valves shown in 

579, dated March 10, 1914, 
arid also shown in Patent No. 1314,975, 

control a connection between the main reser 
voir and the brake pipe and between the 

reduction in equal 

25 application of the brakes. When the engi 
... nee's brake valve is placed in emergency 

calke pipe pressure and a slower reduction 
inequalizing reservoir pressure, and it is the 

... 30. 

voir pressure to Zero, or approximately so, 

the brakes and to prevent the main reser voir pressure exhausting through the com 

reservoir venting will not operate during all 

Fig. 1 is a diagrammatic view showing the 
compensator and its connections to the en 

Fig. 2 vertical sectional view of the com- ' 
. . . . . . . . be opened. Because of the lost-motion con 

nection between the yoke 17 and valves 20 

DELAWARE, A CORPORATION OF DELA 

COMPENSATING v ALVE. 
Application filed January 3, 1921. Serial No. 434,787. 

als, 1 designates the compensating valve; 2. 
the engineer's brake valve; 3 the main reser 
voir; and 4 the equalizing reservoir. The 
brake pipe 5 is connected to the engineer's 
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brake valve by pipe 6, in the usual manner, and is connected to the compensator by pipe 60 
7, the latter pipe being connected to the con 
pensatoi at 8. The main reservoir is con hected to the engineer's valve by pipe 9 and a 
to the compensator by pipe 10, said pipe be 
ing connected to the bottom of the compen 
Sator at 11. The equalizing reservoir is con 
nected to the engineer's valve by pipe 12 and 
to the compensator by pipe 13, said pipe be 
ing connected to the compensator at 14. All 
of these pipes are provided with the usual 
cut-off valves. 15. The engineer's valve may 
be modified, as described in Patent No. 
1,089,579, and also in Patent No. 1,314.975, to render the equalizing discharge piston in 
operative, so that the brake pipe exhaust 
will be secured through the compensating 
valve. 
The main operating parts of the compen 

Sating valve are constructed substantially as 
shown in Patent No. 1,314.975, and comprise 
a casing in which is arranged a diaphragm 
16 from which depends the valve-operating 
yoke, 17. The diaphragm 16 divides the in 
terior of the casing into an upper equaliz 
ing chamber 18 which is in communication 
with the equalizing reservoir 4through pipe 
13; and a lower brake pipe chamber 19 
which is at all times in communication with 
the brake pipe 5 through the branch pipe 

... A release valve.20 is connected to the 
yoke. 1 and is provided with a depending 
winged portion which travels in a valve 
cage formed at the inner end of an exhaust 
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passage 21, The yoke 17 at its lower end 
is provided with a horizontally extending. 
arm 22 which is in alignment with the stem 
of an upwardly seating supply valve 23. 
The arm 22 is formed with a depending an 
nular guide flange which engages a rigid 
guide carried by the valve casing. It is ob 
vious that when diaphragm 16 is depressed 
by a superior pressure in the equalizing 
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reservoir chamber 18, the exhaust, valve 20 
will be closed and the supply valve 23, will 

and 23 there is a point in the movement of 
the diaphragm 16 at which both of said 
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20 

25 

2 

phragm. 

valves will be closed. This also insures the 
closing of one valve before the other valve 
is opened by the movement of the dia 

The release valve 20 is formed with an 
upwardly extending neck 24 terminating 
in a head 25. The yoke 17 is provided with 
a forked portion 26 which receives the neck 
24 and connects the release valve to the yoke. 

10 The supply valve 23 is guided by a 
winged portion 27 and is held yieldingly to 
its seat by a spring 28 which normally 
forces the valve upwardly. The space in the 
casing below the supply valve 23 is in com 
munication with the main reservoir through 
pipe 10, so that whenever said valve is 
opened through the operation of the dia 
phragm 16, main reservoir air will flow into 
the chamber 19 and thence to the brake pipe through opening 29. 
When the engineer's brake valve is placed 

in emergency position, brake pipe pressure 
is exhausted through the brake valve more 
rapidly than the equalizing reservoir pres 
sui'e is reduced. The result of this is that 
the pressure in the equalizing reservoir cham 
ber is of the compensating valve will, dur 
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ing a certain period, exceed the pressure in 
the brake pipe chamber 19 of the compen 
Sating valve and the diaphragm 16 will be 
depressed during that period of time and 
the supply valve 23 will be held open. Dur. 
ing this period the main reservoir air will 
pass through the compensating valve to the 

5 brake pipe and then to atmosphere through 
the engineer's brake valve, until the pres 
Sulli'e in the equalizing reservoir has been ex 
hausted, at which time the supply valve 23 
will be closed. 
To immediately exhaust the equalizing 

reservoir pressure upon a sudden reduction 
of brake pipe pressure. I provide the equal 
izing reservoir vent valve 30. This vent 
valve consists of a casing 31 secured to the 
compensating valve casing and provided 
with an interior bushing 32. The bore of 
this bushing is enlarged at its inner end to 
form the piston chamber 33. In this piston 
chamber is mounted a piston 34 having an 
outwardly extending stem 35 which carries 
at its outer end a guide head 36 which is 
designed to reciprocate in the bore of the 
bushing 32 near the outer end thereof. Con 
nected to the piston stem is a small slide 
valve 37, the interior of the bushing 32 
forming a seat for said valve. A spring 
89 normally forces the piston inwardly and 
maintains the valve 37 in position to close 
an exhaust port 38. The piston 34 is shown 
as stopped against a gasket at the inner end 
of the piston chamber and when in this posi 
tion leakage around the piston is prevented 
by an annular rib 40. The equalizing reser 
voir chamber 18 is connected to the chamber 
41 between the piston 34 and the guide head 
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36 by means of a passage 42, so that equal 
izing reservoir pressure will be registered 
within the vent valve casing. 
The Small chamber 43 is formed at the 

inner side of the piston 34 and this small 
chamber is connected to a tank 44 by means 
of a passage 45 and a pipe 46. A small leak 
port 47 is formed through the piston 34 
to permit equalizing reservoir pressure 
to slowly leak into the tank 44. A release 7 
groove 48 is formed in the piston chamber 
33 to permit a free release of the pressure 
trapped in tank 44 when the piston 34 is 
moved inwardly to release position. 

it is manifest that equalizing reservoir 
pressure from chamber 18 will pass through 
passage 42 into chamber 41 and then 
through leak port 47 into the tank 44. It 
is also mainifest that in all slow reductions 
of equalizing reservoir pressure for the sur 
pose of Securing slow or service applications 
of the brakes the trapped pressure in 44 will 
slowly pass back to chamber 41 through the 
port 47 and there will be no movement of 
the piston 34, and the equalizing reservoir : 
yent valve will remain inactive during serv 
ice applications of the brakes. When, how 
ever, there is a sudden reduction of equaliz 
ing reservoir pressure for the purpose of se 
curing an emergency application of the ; ; 
brakes, the reduction of pressure in chamber 
18, and consequently in chamber 41, will be 
hore rapid than the reduction of pressure 
in chamber 43. The trapped pressure in 
tank 44 will move the piston 34 outwardly 
and uncover the equalizing reservoir exhaust 
port 3S, thereby permitting a complete re. 
lease of the equalizing reservoir resistie 
from chamber 18. This will prevent, a 
downward movement of the diaphragm (3 
and the opening of supply valve 23. 
When the piston 34 has been moved in 

Wardly to release position, the release groove 
4S Will be uncovered and the air in tank it. 
Will have an additional path of escape 
around the piston. When the pressure in 
tank 44 has been reduced to zero, or approxi 
mately SO, the spring 39 will move this sist on 
and the slide valve 37 inwardly to close 
port 38. 
What I claim is: 
l, compensating valve coliprisi 

casing, a diaphragm therein and founi 
equalizing Reservoir chamer and a brake 
pipe chamber, a supply valve, i, cease 
valve, both of said valves being a late, be Operated by said diaphragin in response 
to variations of pressure in the equalizing 
reservoir chamber, the supply valve peinr 
opened when the equalizing 'servoir chai. 
ber pressure exceeds the pressure is the 
brake pipe chamber and the release wive is 
ing opened when the equalizing reservoir 
pressure is below the brake pipe presse, 
vent valve for the equalizing reservoir city). 
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ber, and means whereby said valve will re 
main inactive during all slow changes of 
pressure in the equalizing reservoir chamber 
but will respond to a sudden reduction of 
pressure in the equalizing reservoir chambel' 
to open said vent valve and exhaust the aii' 
from the equalizing chamber to atmosphere. 

2. A compensating valve comprising a cas 
ing, a diaphragm therein and forming all 
equalizing reservoir chamber and a brake 
pipe chamber, a supply valve, a release valve, 
both of said valves being adapted to be op 
erated by said diaphragm in response to va 
riations of pressure in the equalizing reser 
voir chamber, the supply valve being opened 
when the equalizing reservoir chamber pres 
sure exceeds the pressure in the brake pipe 
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chamber and the release valve being opened 
when the equalizing reservoir pressure is be 
low the brake pipe pressure, a vent valve 
for the equalizing reservoir chamber com 
prising a piston subject on One side to the 
pressure in the equalizing reservoir chamber 
and on the other side to a trapped pressure, 
means for slowly equalizing the pressures on 
opposite sides of said piston whereby a Sud 
den reduction of pressure in the equalizing 
reservoir chamber will permit the trapped 
pressure to move said piston, and an exhaust. 
valve adapted to be moved by said piston to 
open an exhaust port from the equalizing 
reservoir chamber upon a Sudden reduction 
of pressure in the equalizing reservoir cham 
ber. 

3. A compensating Valve comprising a cas 
ing, a diaphragm therein and forming an 
equalizing reservoir chamber" and a brake 
pipe chamber, a supply valve. a release valve, 
both of said valves being adapted to be op 
erated by said diaphragm in response to va 
riations of pressure in the equalizing reser 
voir chamber, the supply valve being opened 
when the equalizing reservoir chamber thres 
Sure exceeds the pressure in the brake pipe 
chamber and the release valve being opened 
when the equalizing reservoir pressure is be 
low the brake pipe pressure, a vent valve for 
the equalizing reservoir chamber comprising 
a piston Subject on one side to the pressure 
in the equalizing reservoir chamber and on 
the other side to a trapped pressure, means 
for slowly equalizing the pressures on oppo 
site sides of said piston whereby a sudden 
reduction of pressure in the equalizing reser 
voir chamber will permit the trapped pres 
sure to move said piston, an exhaust valve 
adapted to be moved by Said piston to open 
an exhaust port from the equalizing reser 
voir chambel" upon a sudden reduction of 
pressure in the equalizing reservoir cham 
ber, and a spring normally holding the pis 
ton in position to close the exhaust port from 
the equalizing reservoir chamber when the 
pressures on opposite sides of the piston are 
equalized. 

4. A compensating valve comprising a cas 
ing, a diaphragm therein and forming an 
equalizing reservoir chamber and a brake 
pipe chamber, a supply valve, a release valve, 
both of said valves being adapted to be op 
erated by said diaphragna in response to va 
riations of pressure in the equalizing reser 
voir chamber, the supply valve being opened 
when the equalizing reservoir chamber pres 
sure' exceeds the pressure in the brake pipe 
chamber and the release Valve being opened, 
when the equalizing reservoir pressure is be 
low the brake pipe pressure, a vent valve for 
the equalizing reservoir chamber comprising 
a piston subject on one side to the pressure 
in the equalizing reservoir chamber and on 
the other side to a trapped pressure, means 
for slowly equalizing the pressures on Oppo 
site sides of said piston whereby a sudden 
reduction of pressure in the equalizing reser 
voir chamber will permit the trapped pres 
sure to move said piston, an exhaust valve 
adapted to be moved by said piston to open 
an exhaust port from the equalizing reser 
voir chamber upon a sudden reduction of 
pressure in the equalizing reservoir cham 
ber, and a release port around the piston ar 
ranged to be uncovered when the piston is 
moved to release position to open the ex 
haust port from the equalizing reservoir 
chamber. 

5. A compensating valve comprising a 
casing, a diaphragm therein and forming 
an equalizing reservoir chamber and a brake 
pipe chamber, a supply valve, a release 
valve, both of said valves being adapted to 
be operated by said diaphragm in response 
to variations of pressure in the equalizing 
reservoir chamber, the supply valve being 
opened when the equalizing reservoir cham 
ber pressure exceeds the pressure in the 
brake pipe chamber and the release valve 
being opened when the equalizing reservoir 
pressure is below the brake pipe pressure, 
a vent valve for the equalizing reservoir 
chamber comprising a casing, a piston there 
in dividing said casing into two chambers, 
a leak port formed through the piston and 
connecting said two chambers, a passage 
connecting the chamber at One side of said 
piston through the equalizing reservoir 
chamber, a tank connected to the chamber 
on the other side of Said piston, an exhaust 
valve adapted to be moved by said piston, 
and a spring operating on said piston and 
holding said exhaust valve closed when the 
pressures on opposite sides of said piston 
are equalized, whereby upon slow reductions 
of the pressure in the equalizing reservoir 
chamber the piston will remain inactive and 
the exhaust valve closed, the piston being 
moved by the trapped pressure when the 
reduction of pressure in the equalizing reser 
voir chamber is sudden. 

6. The combination of a compensating 
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valve adapted to be operated by opposed 
brake pipe and equalizing reservoir pres 
Sures, and a vent valve adapted to operate 
upon a sudden reduction in equalizing 
reservoir pressure to vent the equalizing 
reservoir to atmosphere. 

7. The combination of a compensating 
valve adapted to be operated by opposed 
brake pipe and equalizing reservoir pres 
sures, a vent valve adapted to operate upon 
a sudden reduction in equalizing reservoir 
pressure to vent the equalizing reservoir to 
atmosphere, and means to permit said vent 
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valve to remain inactive during all slow 
reductions of equalizing reservoir pressure. 

S. The combination of a compensating 
valve adapted to be operated by opposed 
brake pipe and equalizing reservoir pres 
sures, and a vent valve adapted to operate 
upon a sudden reduction in one of said pres 
Sures to vent the equalizing reservoir to at 
mosphere. 

In testimony whereof I hereunto affix my signature. 

SPENCER (; NEA, 
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