
W. V. TURNER & J. S. CUSTER, 
FLUID PRESSURE BRAKE, 

APPLIOATION FILED FEB. 18, 1904. 
Patented Oct. 19, 1909. 

3 saEETB-8EEET 1. 

asseseD s 
i 

Essets: 16 
Gett 

- - - - - 
. . . . . . . 
scorescoe Amara AmSR-AR 

4 A27 2 2. 

2 2 Mises 1. 4. 

NIT s 
- usu- Eas 

E. teNEER 5&SSS E. sers S37EEEEE 
SE2:32:32:s 23 E.g. 

P 

S S 
N i. 

N S N R 

27 s GSSGS 
2 NSK ity EEE 

N,537 E. Sizz,2,3,431 2ZZZZZZ 2? WWES's Wifias "2: 

E. 

2. 

a. 

N 

2 

37 y 5 23 zzo , % N 2 7 - 34 

. E. E. lates% eŽ 222222222222 bill Feis a 2 23 . 3. S Z N 

E. 
ŠNŠSN 

y 2 

2.73 %.44 2" 422. 
fuel K(2.w 44 a? 44% 

24 ézé- Att'y. 

  

  

  

  

  

  

  

    

    

  

  

  

    

  

  

  



W. V., TURNER & J, S, CUSTER, 
FLUID PRESSURE BRAKE, 

APATION FILED FEB, 3, 1904. 

937,392. Patented Oct. 19, 1909. 
' ' 2. % a Es 2 SEETS-SSB 2. 

SNS 
3AEast 

72.75 
are: Y 

exxx xxx E. ŠSs. Seawee EEEssaza:2a2s. 

stS SSS Es NE tSHSSEE NSEE24.2%IX322EE N HŽá 32 222 
&SiSSS S. ff NéZ233 É ir 228 - 72EEZyzzz 323 A4 
22 4%iff" ..., 2 

N 

f 
2. a22 

lessee sists 

s wo 3.3237 E2:SSSSSA EEZ 2X, 
SSSSSSSISS NS2ZZIZipZYZ 222 a. SS4 H2S 

A. N 

a. 
eless 

S 

s 
EE 

S 

E 
Z44 EE 2 as EE 27 EE 

4. 
ti - A 476 (26. Y W GNY Egg 54. GAA DtWA7A to fray ease 

Z7//E 

iss gés." 
SS NS S SSEE 3EX2 see 

633 test Ziris 
ES & m 

S. 2 123 7 
---- Z s A7NS522 W3rd Siff,123 NNNSN V3% fas' 21st. 2W4 sumn- s 7 

E216 al 32t . v.4% E. 

W. R. Esses inventors 

  

  

  

  

  

  

  

  

    

  

  

  

  

  

    

    

  

    

  

  

  

  

  

  

  

  

  



5 

0. 

15 
or more slight, increases of train pipe pres 
sure to any point desired after an applica 
tion, thereby securing what may be termed 
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cylinder, the object being to thereby raise 
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exhaust and the inlet port from the supple 

the valves and valve seat taken on the line 
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to all whom it may concern: 
Beit known that we, WALTER W. TuRNER 

and JoHN. S. CuSTER, citizens of the United 
States, residing, respectively, at Wilkinsburg 
and Pittsburg, both in the county of Alle 
gheny and State of Pennsylvania, have in 
vented a certain new and useful Improve 
ment in Fluid-Pressure Brakes, of which the 
following is a specification. 
This invention relates to automatic fluid 

pressure brakes, and has for its object to pro 
vide an improved triple valve device com 
bined with the auxiliary reservoir and a sup 
plenental reservoir or other source of fluid 
pressure and adapted to be operated by one 
sure to grade down the brake cylinder pres 

a graduated release of the brakes. 
It has heretofore been proposed to use a 

supplemental reservoir, in which air at nor 
mal standard pressure is stored and retained 
while the brakes are applied, for discharging 
into the triple valve chamber and auxiliary 
reservoir when the triple valve is returned 
from service or lap position to a position 
giving a partial or full exhaust to the brake 

the pressure in the auxiliary reservoir and upon the triple valve piston sufficiently to 
cause the same to move back and close the 

mental reservoir. With these prior devices, 
however, it has been necessary to provide a 
supplemental reservoir of considerable stor 
age capacity, in order to raise the pressure 
of the entire auxiliary reservoir sufficientl 
to cause the triple piston to move back to 
close the exhaust. It is also found in the op 
oration of these devices, that when a slight 
increase in train pipe pressure a made after 
an application, the triple valve is liable to go 
all the way over to full release position, thereby fully opening the exhaust ports and 
releasing a considerable amount of air from 
the brake cylinder before the piston is moved 
back to close the exhaust. . . . . This improvement is designed to give a 
much finer grading down of the brake cyl 
inder pressure than is possible with the prior 

devices, and to this end comprises means 
for cutting off the triple valve chamber and 
piston chamber from the auxiliary reservoir 
in the position of the valve device giving a 
partial exhaust to the brake cylinder, so 
that when the inlet port from the supple 
mental reservoir or other source of fluid 
pressure is opened to the valve chamber in 
this position, the piston and valve are imme 
ing to the small volume of the chamber in 
which it is necessary to momentarily increase 

ployed than those used for this purpose here 
tofore. 
Another important feature of this invention 

comprises a main valve having ports which 
may be controlled by the movement of an 
auxiliary or graduating valve operated di 
rectly by the piston, so that after the valve 
device has moved to service position for ap 
plying the brakes, the valve may be lapped 
by a slight return movement of the piston, 
thereby cutting off the auxiliary reservoir 
from the valve chamber, and then by a small 
further movement of the piston and grad 
uating valve the inlet port from the supple 
mental reservoir and the partial exhaust 
ports from the brake cylinder may be opened 
without moving the main valve, thereby se 
curing a very sensitive device which may be 
operated to grade down the brake cylinder 
by very small amounts, at will. The in 
vention also comprises certain other impor 
tant features, all of which will now be more 
fully described and set forth. 
In the accompanying drawings; Figure 1 

is a diagrammatic elevation of a car air 
ment; Fig.2 a central sectional view of the 
triple valve device indicated in Fig. 1, the 
arts being shown in full release position; 

Fig. 3 a similar sectional view of the main 
portion of the triple valve with the narts in 
service position; Fig. 4 a similar view show 
ing the parts in lap position; Fig. 5 a similar 
view with the parts in what is known as 
“graduated' or “partial release position; 
Fig. 6 a fragmentary longitudinal section of 

diately moved back to close these ports ow 

the air pressure. By this means a much 
Smaller supplemental reservoir may be em 
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brake equipment embodying this improve- . 
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a-ae of Fig. 9; Fig. 7 a similar view show 
ing the position of the ports in "graduated” 
release position; Fig. 8 a transverse section 
of the triple valve device taken on the line 
2-y of Figs. 2 and 9; Fig. 9 a plan view of 
the main valve seat showing arrangement of 
ports; Fig. 10 a face view of the main slide 
valve; and Fig. 11 a face view of the small 
auxiliary or graduating slide valve. 
According to this construction the car air brake, equipment comprises train pipe 1, 

branch pipe 2, triple valve device 3, con 
nected to auxiliary reservoir 4 and brake cyl 
inder 5, and also by pipe 6 with supplemental 
reservoir 7. The triple valve device com 
prises the usual valve chamber 8, piston 
chamber 9, containing piston 10 and cap 
chamber 11, communicating with the train 
pipe passage 20 and containing the grad 
uating stem 12 and spring 13. According 
to our improvement, the usual opening from 
the valve chamber to the auxiliary reservoir 
is closed by a cap 14 and the auxiliary reser: 
voir normally communicates with the valve 
chamber in full release position, (Fig. 2) 
through ports 15, 16, 17, cavity 18 in the 
main slide valve, and port 19. The main 
slide valve seat is also provided with the 
brake cylinder port 21 leading to brake cyl 
inder passage 22, exhaust port 23, train pipe 
port 24, partial exhaust port 25 from the 
brake cylinder port, and supplemental reser 
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voir port 26 leading to pipe 6 and the supple 
mental reservoir 7. On the valve seat is 
located the main slide valve 27 having port 28 
and cavity 18 for establishing communica 
tion between the valve chamber and the 
auxiliary reservoir, service port 38, partial 
exhaust ports 29 and 30, main exhaust cavity 
31, communicating with the exhaust port 28, 
supplemental reservoir port 39, and cavity 
32 for establishing communication from the 
train pipe to the supplemental reservoir in 
full release position. 
valve is mounted the auxiliary or graduating 
slide valve 33 operating with the stem 34 of 
the main piston and having a certain almount. 
of lost motion or independent movement. 
with respect to the main slide valve. The 

50 graduating valve is provided with the Serv 
ice port 35, supplemental reservoir port 36, 
and a cavity 37 for controlling the partial 
exhaust ports in the liain slide valve. 
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The operation of our inprovement is as 
follows:-Compressed air being supplied 
from the main reservoir to the train pipe 
the triple valve piston is moved to full 
release position, as shown in Fig. 2, and 
the air flows through the usual feed groove 
around the piston to the valve chamber S 
and from thence through port 19, cavity 18, 
ports 17, 16 and 15 to the auxiliary reser 
voir, charging the same to normal standard 
pressure. At the same time the supple 
mental reservoir is charged to normal pres 

pipe 6, see 

On the main slide 

937,892 
sure through port 24, cayity. 32, port 26, and 

ig. 6. When a reduction in 
train pipe pressure is made for a service 
application the piston and slide valves are 
moved back under the preponderating aux 70 
iliary reservoir pressure to what is known 
as “service' position, as shown in Fig 3, 
in which the brake cylinder exhaust, is closed 
and the graduating stem 12 and spring 13 
are also slightly compressed by the piston 
stem, as indicated the graduating valve 
33 has now moved to uncover service port. 
28 in the main slide valve and to register 
port 35 with service port 38, so that the 
auxiliary reservoir communicates with the 
valve chamber through ports 15, 16, 17 and 
28, and with the brake cylinder through 
ports 35, 38, 21 and 22. In this position 
also communication from the train pipe to 
the supplemental reservoir through port 24 
is cut off by the main slide valve. while par 
tial exhaust port 29 registers with port 25 
leading to the brake cylinder and port 39 
registers with supplemental reservoir port 
26, but these ports are closed by the aux 
the auxiliary reservoir to the brake cylinder 
until the pressure in the valve chamber upon 
the piston is reduced to substantially equal 
that of the train pipe when the graduating 

80 

iliary valve 33. The air then flows from . 

95 . 
spring returns the piston and graduating 
slide valve 33 to lap position, indicated in 
Fig. 4, in which both ports 28 and 38 of the 
main slide valve are covered, thereby cut 
ting off communication from the valve 
chamber to the brake cylinder, and from 
the auxiliary reservoir to the valve cham 
ber. 

OO 

During this time the supplemental 
reservoir port 26 registers, with port 39 in 
the main slide valve, which port is closed 
by the auxiliary slide valve, so that the 
normal standard pressure has been retained 
in the supplemental reservoir. If now. it be 
desired to grade down the brake cylinder. 
pressure, or, in other words, to produce a 

. (5 

G 

graduated release of the brakes, a very slight 
increase is made in train pipe pressure 
which is sufficient to move the piston an 
graduating slide valve until the shoulder 
on the piston stem engages the main slide 
valve, the additional resistance of which 
tends to check the movement and stop the 
piston at this point, which is termed the 
“graduated release position, see Fig. 5. 
In this position, it will be noticed the small 
or partial exhaust ports 25, 29 and 30 have 
been connected through the cavity 37 in 
the graduating valve and a slow reduction 
of pressure from the brake cylinder to the 
atmosphere is begun; but at the same time 12 
that the cavity 37 connects ports 29 and 30, 
the port 36 registers with the supplemental 
reservoir ports 39 and 26, thereby opening 
communication from the supplemental res 
ervoir to the valve chamber. As the sup 
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plemental reservoir contains. air stored at 
the normal standard pressure, a puff of air 
from the supplemental reservoir flows 
through ports 26, 39 and 36 into the valve 

5 chamber, which contains air at a lower 
pressure, and owing to the comparatively 
small capacity of the valve chamber this 
puff of air is sufficient to move the piston 
and graduating valve back to lap position, 

10 and thereby close the partial exhaust ports 
from the brake cylinder, and the "inlet port 
from the supplemental reservoir to the valve 
chamber. Further slight increases in train 
pipe pressure may be made for causing the 

15 valve to be operated in a similar manner to 
make further reductions in the brake cylin 
der pressure to any point desired. It will 
be observed that in the movement of the pis 
ton from lap to graduated release position 

20 and return the small graduating valve only 
is moved, the main side valve remaining 
stationary in its intermediate service or lap 
positions and forming an abutment for de 
fining the graduated release position, and 

25 preventing the piston from going to full 
release position upon a slight rise in train 
pipe pressure. 
As the small graduating valve creates very 

little friction, and moves easily upon a slight 
30 variation of pressure upon the piston, it will 

be seen that the device is very'sensitive in its 
movements and especially so as the valve 
chamber is cut off from the auxiliary reser 
voir in these positions of the piston, thereby 

35 requiring only a slight discharge of air from 
the supplemental reservoir into the valve 
chamber to insure the movement of the pis 
ton back into contact with the graduating 
stem, which, according to our improved con 

40 struction, is defined as lap position. When 
ever it is desired to produce a full and com 
plete release of the brakes a considerable in 
crease in train pipe pressure is made in the 
usual way, which causes the piston to move 

45 both the graduating valve and main slide 
valve back to full release, position, as shown 
in Fig. 2. . . . . . 
While we have described our improvement 

as applied to a triple valve device of the so 
50 called “plain' type, it will be apparent that 

the same may be applied equally well to a 
valve of the quick-action type, in which an 
emergency application of the brakes is pro 
duced by a sudden reduction in train pipe 

55 pressure and a local venting of the train. 
Ol)0. 

E. ving now described our invention, what 
we claim as new and desire to secure by Let 
ters Patent is:- 

60. 1. In a fluid pressure brake, the combina 
tion with a train pipe, auxiliary reservoir 
and brake cylinder of a valve for controlling 
the exhaust from the brake cylinder, a mov 
able abutinent subject to the opposing pres 

65 sures of the train pipe and a chamber for 

3 

operating said valve, means for closing com 
munication from the auxiliary reservoir to 
said chamber, and means operated by a 
slight increase of train pipe pressure for 
supplying fluid to said chamber and for 
opening a partial exhaust from the brake 
cylinder. 

2. In a fluid pressure urae, the combina 
tion with a traia pipe, auxiliary reservoir 
and brake cylinder, of a valve mechanism 
for controlling the supply of air from the 
auxiliary reservoir to the brake cylinder and 
from the brake cylinder to the atmosphere, 
a movable abutment subject to the opposing 
pressures of the train pipe and a chamber 
for operating said valve mechanism, means 
for cutting off communication from the aux 
iliary reservoir to said chamber at an inter 
mediate position of the valve giving a par 
tial exhaust to the brake cylinder, and means 
for increasing the pressure in said chamber 
when the auxiliary reservoir is cut off. ' 

3. In a fluid pressure brake, the combina 
tion with a train pipe, auxiliary reservoir, 
brake cylinder and stapplemental reservoir, 
of a valve mechanism controlling communi 
cation from the auxiliary reservoir to the 
valve chamber, from the valve chamber to 
the brake cylinder, from the supplemental 
reservoir to the valve chamber and from the 
brake cylinder to the atmosphere, and a 
movable abutment subject to the opposing 
pressures of the train pipe and valve cham 
ber for operating said valve mechanism. 
4. In a fluid pressure brake, the combina 

tion with a train pipe, auxiliary reservoir, 
brake cylinder and supplemental reservoir. 
of a valve device and piston operated by the 
opposing pressures of the train pipe and a 
chamber for controlling communication 
from the said chamber to the auxiliary reser 
voir and to the supplemental reservoir, and 
from the brake cylinder to the atmosphere. 

5. In a fluid pressure brake, the combina 
tion with a train pipe, auxiliary reservoir. 

70 

75 

80 

35 

90 

95 

00 

105 

10 
brake cylinder and supplemental reservoir 
of a valve mechanism for controlling cont 
munication from the valve chamber to the 
auxiliary reservoir and to the brake cylin 
der, from the supplemental reservoir to the 
valve chamber, and from the brake cylinder 
to the atmosphere, and a movable abutment 
subject to the opposing pressures of the train 
pipe and the valve chamber for operating 
said valve mechanism. 

6. In a fluid pressure brake the combina 
tion with a train pipe, auxiliary reservoir, 
brake cylinder and supplemental reserveir 
of a triple valve device comprising a main 
valve having ports for controlling communi 
cation from the auxiliary reservoir and the 
supplemental reservoir to the valve club.' 
and the exhaust from the brake cylindar. 
and a graduating valve movable, with the 
piston and having a certain movement in 
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4. 

dependent of the main valve for controlling 
the ports therein. 

e37,392 

from the brake cylinder to the atmosphere in 
7. In a fluid pressure brake, the combina 

tion with a train pipe, auxiliary reservoir, 
5 brake cylinder and supplemental reservoir 

of a valve device. having a movable abutment 
operated by variations in train pipe pres 

... sure; a main valve actuated' by said abut 
... ment for controlling communication from 
10 the valve chamber to the auxiliary reservoir, 

the brake cylinder and the supplemental 
reservoir, and from the brake cylinder to the 
atmosphere, and an auxiliary or graduating 
valve having an independent movement rela 

15tive to the main valve for controlling the 
supply of air from the supplemental reser 
voir to the valve chamber and from the brake 
cylinder to the atmosphere. . 

8. In a fluid pressure brake, the combina 
20 tion with a train pipe, auxiliary reservoir, 

an intermediate or lap position of the valve, 
and an auxiliary valve having a movement 
relative to the main valve for controlling 
Said ports. . . 

12. In a fluid pressure brake, the conii. 
nation with a train pipe, auxiliary reservoir. 
brake cylinder and supplemental reservoir of 
a triple v. lve device comprising a movable 
abutment subject to the opposing pressures 
of the train pipe and chamber, a main valve 
actuated by said abutment and having ports 

brake cylinder and supplemental reservoir of 
a valve device having a movable abutment 
operated by variations in fluid pressure and 
controlling communication between the aux 

25 iliary reservoir and one side of said abut 
ment, and an auxiliary valve having a move 
merit relative to the main valve for control 
ling communication from the supplemental 
reservoir to the same side of the abutment. 

309. In a fluid pressure brake, the combina tion with a train pipe, auxiliary reservoir, 
brake cylinder and supplemental reservoir 
of a valve device having a movable abutment 
subject to the opposing pressures of the train 

35 pipe and a chamber and controlling com 
munication between the auxiliary reservoir 
and said chamber, and an auxiliary valve 
having a movement relative to the main 
valve for controlling communication from 

40 the supplemental reservoir to said chamber 
and the release from the brake cylinder. 

10. In a fluid pressure brake, the combina 
tion with a train pipe, auxiliary reservoir. 
brake cylinder and supplemental reservoir 

45 of a triple valve device comprising a mov 
able abutment subject to the opposing pres 
sures of the train pipe and a chamber, a 
main valve actuated by said abutment and 
having a small exhaust port for establishing 

50 communication from the brake cylinder to 
the atmosphere in an intermediate or lap 
osition of the waive, and an auxiliary valve 
aving a movement relative to the main 

valve for controlling said exhaist pit, 
55 11. In a fiuid pressure brake, the coabina 

tion with a train pipe, auxiliary 1'eservoir, 
brake cylinder i:11, plemental reservoir 
of a triple valve device comprising a mov 
able abutment subject to the opposing pres 

60 sures of the train pipe and a chamber, a main 
valve actuated by Said abutment for con 
trolling communication from the auxiliary 
reservoir to said chamber and having ports 
for opening communication froin the sup: 

65 plemental reservoir to said chamber and 

for opening communication from the supple 
mental reservoir to said chamber and from 
the brake cylinder to the atmosphere in an 
intermediate or lap position of the valve, 
and an auxiliary valve having a movement 
relative to the main valve for controlling 
said ports. 

13. In a fluid pressure brake, the combi 
nation with a train pipe, auxiliary reservoir, 
and brake cylinder, of a triple valve device 
comprising a movable abutment subject to 
variations in train pipe pressure, a main 
valve operated by 'said abutment and having 
a port adapted to open an exhaust from the 
brake cylinder in an intermediate or lap posi 
tion of the valve, and an auxiliary valve hav 
ing a movement relative to the main valve 
for controlling, said exhaust port. 

14. In a fluid pressure brake, the conibi. 
nation with a train pipe, auxiliary reservoir, 
brake cylinder, and a supplemental reservoir 
or additionai source of pressure, of a triple 
valve device comprising a movable abutment 
subject to the opposing pressures of the train 
pipe and auxiliary reservoir, a main valve 
actuated by said abutment and having ports 
for opening communication from the addi 
tional source of pressure to the auxiliary 
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reservoir side of the abutment, and from the 
brake cylinder to the exhaust in an inter 
mediate or lap 59sition of the valve, and an 
auxiliary valve having a movement relative 
to the main valve for controlling said ports. 

15. In a fluid pressure brake, the combina tion with a train pipe, auxiliary reservoir 
brake cylinder, and a supplemental source of 
fluid pressure, of a valve device having a 
-chamber and operated by variations in train 
pipe pressure for controlling communication 
from the auxiliary reservoir and from said 
supplemental source to said chamber and 
from the brake cylinder to the exhaust. 

13. In a fluid pressure brake, the combi 
nation with a train pipe, auxiliary reservoir, 
brake cylinder, and a supplemental source of 
fluid pressure, of a valve device comprising 
a piston subject on one side to train pipe 
pressure, and a valve operated by Said piston 
for controlling communication from the aux 
iliary reservoir and from the supplemental 
source to the other side of Said piston, and 
from the brake cylinder to the exhaust. 

17. In a fluid pressure brake, the combina 
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tion with a train pipe, auxiliary reservoir, In testimony whereof we have hereunto set and brake cylinder, of a triple valve device our hands. 
having a chamber and opting a piston WALTER W. TURNER. subject to train pipe pressure and valve w 

5 means contained in said chamber for con- JOHN S. CUSTER, 
trolling communication from the auxiliary. Witnesses: 
reservoir to the charnber and from said R. F. EMERY, chamber to the brake cylinder. JAS. B. Scionald. 


