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'operated to admit compressed fluid, such as 
cylinder to apply the brakes upon a reduc 
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To all ??h???, it ??? ???-????: . 
Be it known that we, WALTER W. TURNER 

and DAVID M. LEWIS, citizens of the United 
States, and residents of Raton, Colfax county, 
Territory of New Mexico, have invented cer 
tain new and useful Improvements in Fluid 
Pressure Brakes, of which the following is a 
specification. 
Our invention relates to fluid-pressure rail 

way-brakes, and more especially to such 
brakes which embody means for varying the 
{?? in the train-pipe to apply and re 
ease the brakes, comprising as essential ele 
ments an engineer's valve, a train-pipe, brake 
cylinder, auxiliary reservoir, and a control 
ling-valve, commonly known as a “triple 
valve,' the latter of which is automatically 

air, from the auxiliary reservoir to the brake 
tion of pressure in the train-pipe and to ex 
haust such fluid from the brake-cylinder when 
the train-pipe pressure is restored to release 
the brakes. 
The principal object of our invention is to 

retard the release of brakes at the head end of trains, particularly long trains, thereby 
reventing to a great extent the accidental 

breaking apart of trains which sometimes oc 
curs in the use of brake mechanism hereto 
fore used. This accidental breaking apart 
of trains, especially long ones, has often been 
due to the slow, or failure in, release of brakes 
on the rear end, and our invention overcomes 
this objection by providing means whereby 
the release of the fluid-pressure from the 
brake-cylinders may be retarded or blocked 
proportionately to the variations in pressure 
in the train-pipe at the head and rear end of 
the train, such retardation being greatest at 
the head end and diminishing proportion 
ately toward the rear end. 
Another object is to retard the recharging 

of the auxiliary reservoirs at the head end of 
the train for a limited period and at the time 
that the train-pipe pressure is increased for 
the purpose of releasing the brakes, thereby 
utilizing the full volume and pressure of the 
increase at the head end to overcome the fric 
tional resistances of the pipe and to cause à 
rapid transimission of the increased wave of 
pressure to the rear of the train for effecting 
a release of the rear triple valves. With the 

present standard air-brake system the feed 
grooves of the head triple valves are imme 
diately opened upon an increase of train-pipe 
pressure which moves these triples to release 
position, so that the auxiliary reservoirs upon 
the forward cars draw off compressed air 
from the train-pipe and to that extent di 
minish the force and effect of the pressure 
Supply toward raising the pressure at the 
rear end of the train, with the consequence 
that the release of the brakes upon the rear 
cars of long trains is delayed and often ef 
fected only with great difficulty. It also óf 
ten happens that the auxiliary reservoirs at 
the head end of the train become overcharged 
when the engineer's brake-valve is left in full, 
release position a sufficient length of time to 
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release the rear brakes, thereby causing an 
undesirable reapplication of the head-brakes. 
when the engineer's brake-valve is brought 
back to lap or running position. These ob 
jections are entirely overcome by this fea 
ture of our invention, which comprises means 
operated by an increase in train-pipe pressure 
for temporarily closing or restricting the con 
munication through which the auxiliary res 
ervoir is charged from the train-pipes the 
amount of restriction varying according to 
the variation in the train-pipe pressure from 
the head end to the rear end of the train. 
While this feature of our invention and the 
feature of retarding the release of the head 
brakes are adapted for use either independ 
ently of the other, yet according to the pre 
ferred construction we contemplate using 
these devices conjointly and have so illus 
trated the same. In the present quick-action triple-valve 
device there is nothing to prevent the valve 
from being shifted to emergency position and 
suddenly reducing train-line pressure when 
only a service application is required if from 
any cause within the system and not coll 
trolled by the engineer's valve there is a pres 
sure created on the auxiliary side of the triple 
valve piston in considerable excess of that 
in the train-line. Such abnormal difference 
of pressure may be created in the event of ob 
struction, or stoppage of the ports, a broken 
graduating valve-post, or a restriction of the 
flow of fluid from the auxiliary reservoir to 
the brake-cylinder, and as the graduating 
spring only requires from three to three and a 

85. 

OO 



ics 

2 ? 

35 

45 

So 

9. 

half pounds to compress it to allow the triple 
valve to register in quick-action or emer 
gency position the triple valve will be sud 
denly forced to emergency position whenever. 
such a pressure is created from any cause, 
such as those above indicated on the auxil 
iary side thereof in excess of the train-line 
pressure, thereby making sudden reduction, 
in the train-line to the empty brake-cylinder 
which will cause other quick-action valves to 
apply in emergency, thus often resulting in 
the breaking in two of the train and damage to the equipment. 
Our further object, therefore, is to provide 

means in a triple-valve mechanism of the 
character indicated for preventing the move 
ment of the triple valve to emergency posi 
tion under any circumstances except when 
an emergency application is desired and is 
made by the proper movement of the engi 
neer's valve, thus placing the operation for 
the different applications completely under 
the control of the engineer, and we attain 
this latter object by combining with the or 
dinary triple-valve structure of the quick 
acting type means so constructed and ar 
ranged that movement of the triple valve to 
emergency position will be prevented when 
said triple valve is moved suddenly by ex 
cess of pressure above the train-line pressure 
on its auxiliary side, created from some acci 
dental cause, such as above noted, during a 
service application of the brakes. 
We have illustrated our invention as ap 

plied to the triple valve of a Westinghouse 
quick-acting automatic air-brake mechanism; 
but it is to be understood that our invention 
is not limited to this type of brake mechan 
ism or tó an attachment therefor, as it may 
be applied to other forms of brake mechan 
ism and may be embodied in a separate de 
vice. It is especially applicable, however, to 
the type of triple-valve mechanism employed 
in the Westinghouse brake, and we have 
therefore shown so much of the triple-valve 
mechanism of such a brake as to clearly illus 
trate the connection of our invention thereto. 

In the drawings, Figure 1 is a longitudinal 
section of a triple valve, showing one form of 
our invention applied thereto; and Fig.2 is a 
lan view of the valve-seat, showing the 
rake-cylinder release ports or passages. 
Referring now to the drawings, the nu 

meral 1 indicates the casing of a standard 
55 
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Westinghouse triple-valve structure contain 
ing the triple-valve piston 3, working in the 
chamber 4, in one wall of which a feed-groove 
5 may be located for charging the auxiliary 
Jreservoir (not shown) through the slide-valve 
chamber 6, in which latter is the slide-valve 
7, governing the port or passage 8, leading to 
the brake-cylinder, the cavity 9 of said valve 
adapted to connect said brake-cylinder with 
the exhaust-port 10, the latter of which com 
municates with the exhaust port or passage 
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of the triple valve. The numeral 11 indi 
cates the graduating-valve, mounted on the 
slide-valve of the triple valve. These parts 
?? ??“ in the usual way and coöperate with the auxiliary reservoir and the train-pipe to 
eflect the application and release of REE 
upon the operation of the engineer's valve, as 
understood by those skilled in the art. 
Our invention may be applied in various 

ways; but according to the form shown the 
cap of the triple valve is removed, and in place 
thereof we apply a supplementary casing 
comprising a cylinder cap or case 12, which 
contains the various features of our inven 
tion. This cap or case is bolted or otherwise 
secured to the triple-valve casing and com 
municates with the train-pipe passage 2 and 
the piston-chamber 4 in the usual way. 
Within the chamber formed in the casing 

12 is a movable, abutment or piston 13, 
which may be proyided with a suitable pack 
ing-ring and which divides the casing into a 
receiving-chamber communicating with the 
train-line and with the triple-piston cham 
ber 4 and an equalizing-chamber 14, commu 
nicating with auxiliary reservoir-conduit 
19. This piston has a stem 15, around which 
is coiled a ????????? 16, with one end bearing against the end of the spring-case 7, 
the latter of which is preferably formed on 
the nut 18, having screw-threaded engage 
ment with the case 12, by means of which the 
tension on the spring 16 may be regulated. 
The other, end of said spring 16 bears against 
a fixed part on the stem 15-as, for example, 
on the end of the slide-valve 20, secured upon 
the stem, and more particularly described 
hereinafter. Extending from the opposite 
side of the piston 13 is a graduating-stem 21, 
adapted to receive the impact of the projec 
tion on the triple-valve pistof when the lat 
ter is moved suddenly on an emergency or i quick-acting application. A collar ór flinge 
22 or other suitable abutment contacting 
with the base of the cap-section limits the 
movement of the piston 13 toward the triple 
valve chamber. Mounted in the piston 13 is 
an emergency reduction-valve 23, confined in 
a casing 24, having screw-threaded attach 
ment with the piston and provided with a 
spring 25 for normally holding the valve 
seated, the casing having one or more open 
ings or ports 26, through which when the 
valve 23 is unseated by excess of pressure in 
the equalizing-chamber 14 over that on the 
opposite side of the piston 13 communica 
tion is established between the chambers on 
the opposite sides of said piston, and thus be 
tween the train - pipe and the equalizing 
chamber 14. 
Mounted upon the stem 15 is a slide-valve 

20, having an exhaust-cavity 27 for estab 
lishing communication between the port 2S, 
the latter of which is connected through the 
conduit or pipe 29 with the brake-cylinder 
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exhaust port in the triple valve and the final 
release-port 30, located adjacent thereto and 
leading to the atmosphere. The port 28 is 
preferably made of triangular cross-section, 
(shown in Fig. 2,) so that its area gradually 
decreases from one end to the other, and 
hence as the valve 20 moves toward the apex 
the area of the opening is more effectively re 
stricted in proportion to the variations in 
pressure in the system. 
The mechanism thus far described relates 

to the feature of our invention which effects 
the retarding and blocking of release, and we 
will now describe our improved means for 
charging the auxiliary reservoirs which may 
be supplementary to or exclusive of the ord 
nary charging devices of the triple-valve 
structure, in which latter, event the feed 
groove of the triple valve may be eliminated, 

2o or it may be greatly reduced. * 
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auxiliary reservoir through a pipe or passage 
19, in which passage is located a ?? 
32, having a light spring 33 for normally hold 
ing said valve seated. In the wall of the 
chamber around the piston 13 is formed a 
feed-groove 31, which is normally open, but 
is adapted to be restricted or cut off when the 
piston 13 is forced outward to its retarded re 
lease position. 
The operation of our improved device is a 

follows: Compressed air from a main reser 
voir or other source is supplied to the train 
pipe for charging the same and passes 

35 w - the auxiliary reservoir, or if the feed-groove 5 
of the triple valve is dispensed with the air 
will flow only through feed-groove 31, cham 
ber 14, check-valve 32, and pipe 19 to the 
auxiliary reservoir. In the triple-valve de 
vices at the head end of the train the high 
pressure entering from the train-line will 
move the piston 13 inver to a position in 
which the feed-groove 31 is more or less re 
stricted according to the degree of train-pipe 
pressure, thereby retarding the rate of charg 45 

ing the auxiliary reservoirs at the forward 
end of the train while a greater volume and 
pressure are exerted toward the rear of the 
train to hasten the charging of the auxiliary 
reservoirs on the rear cars. Owing to the 
frictional resistance to the flow of air in the 
train-pipe, it has been found impossible to in 
crease the train-pipe pressure at the rear part 

55 of a long train at any greater rate than the 
air can feed from the train-pipe into the aux 
iliary reservoirs. Consequently While a dif 
ference in pressure between the train-pipe 
and the auxiliary reservoir occurs at the 

6o front end of the train when charging up, due 
to the greater head or degree of pressure 
close to the source of supply, still it is found 
that the difference diminishes toward the 
rear of a train and practically disappears at 

65 the end of about twenty-five or thirty car. 

- . in chamber 14 and the auxiliary reservoir on 
The chamber 14 communicates with the 

irregular action of the brakes. 

through the feed-grooves 5 and 31 to charge 

33 

lengths of train-pipe, so that at the rear end 
of trains of this or greater length the pressure 
in the auxiliary reservoir rises at suostan 
tially the same rate as that of the train-pipe 
in charging up the system either primarily or 
in restoring the pressure after a release of the 
brakes. The time required to raise the pres 
sure and charge the auxiliary reservoirs at 
the rear end of the train therefore determines, 
the time necessary to bring the entire system 
up to the standard normal pressure, and this 
time is shortened by means of our improve 
ment, in which the feed to the forward auxil 
liary reservoirs is temporarily restricted, since 
the pressure then accumulates more rapidly 
toward the rear of the train-pipe, where the 
feed-grooves are fully open. Then at about 
the time that the rear auxiliary reservoirs 
are partially or nearly charged the pressure 
the head cars is sufficient, with the aid of the 
spring 16, to move the piston 13 back toward 
its normal position and open wider the feed 
groove, thereby securing a substantially uni 
form and quicker charging of the auxiliary go 
reservoirs throughout the train and effec 
tually preventing the overcharging of the 
head auxiliary reservoirs and the consequent 

When the 
brakes are to be applied, the train-pipe pres-. 
sure is reduced in the Ordinary way, causing 
the triple valve to operate to supply air from 
the auxiliary reservoir to the brake-cylinder 
in the usual manner. During this operation 
the piston 13, with valve 20, remains in nor 
malposition, with the collar 22 of the stem 
21 resting against the casing, while the air 
from chamber 14 equalizes with that of the 
train - pipe through the feed-groove 31 or 
tlirough the valve 23 in case the reduction is ro5 
heavy enough to cause this valve to open 
against the spring 25, the check-valve 32 in 
the meantime being closed and preventin 
backflow from the auxiliary reservoir an 
BERR, 19 to the chamber 14. In releasing the 
brakes compressed air from the main reser 
voir at high pressure is turned into the train 
pipe, and the increased wave of pressure at 
the head end of the train not only moves the 
triple valve to release position, but also I 15 
moves the piston 13, with valve 20, to retard 
led release position, in which the port 28, com 
municating with the triple-valve exhaust, is 
wholly or partially closed by the valve 20, 
thereby blocking or retarding the release of 12o 
air from the brake-cylinder and at the same 
time closing or restricting the feed-groove 31 
for temporarily preventing a rapid recharge 
of the auxiliary reservoir. The movement 
of the piston 13 and valve 20 varies according 125 
to the position of the triple valve in the train 
and the corresponding variation in the head 
of increased train-pipe pressure, being great 
est at the front end, where the release-port 
may be nearly or entirely closed, and grad- y3o 
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feed-groove 31. 

ually diminishing toward the rear of the 
train as the effect of the wave of increased 
pressure diminishes until at the end of about 
twenty-five to thirty car lengths the move 
ment amounts to very little or nothing and 
the exhaust-port remains wide open, so that 
the air is released from the brake-cylinder as 
soon as the triple-valve moves to release po 

In the meantime the pressure is 
slowly equalizing into the chamber 14 and 
into the auxiliary reservoir around the pis 
tons and also through the restricted feed 
grooves until the pressure therein is sufficient 
with the aid of spring 16 to return the piston 
13 and valve 20 to normal position, thereby 
fully opening the exhaust-port 28 and the 

The interval of time during 
which the valve 20 remains in its retarded 
release position is designed to be about equal 
to that required to transmit the increased 
wave of pressure to the rear part of the train. 
and effect the release of the last triple valves, so that as the release-ports open up at sub 
stantially the same time a nearly simultane 
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ous release of all the brakes throughout the 
train will be effected. In this way the surg 
ing ahead of the front portion of the train 
and consequent violent shocks often result 
ing in break-in-twos, owing to the earlier re 
lease of the head-brakes while the rear brakes 
are still applied, is entirely prevented and a 
much smoother and more uniform action of 
the brakes is secured. While this feature 
of our invention relating to retarding the re 
lease of the head-brakes may be used inde 
endently with good results, it is believed to 

of greater ???????????? e to also employ in 
connection.therewith the feature of tempo rarily closing or restricting the feed groove 
or grooves for delaying the recharging of the 
auxiliary reservoir, since by this means the 
retarded release-valve at the head end of the 
train may be held in its retarding position a 
greater length of time, while at the same time 
the full volume or head of pressure turned 
into the train-pipe is utilized to effect a rapid 
transmission of the wave of increased pres 
sure to the rear of the train-pipe, thereby se 
curing a quicker release of the rear brakes. 
Another advantage derived from the feature 
of temporarily restricting the feeding up of 
the auxiliary reservoirs on the frontend of 
the train when the brakes are released is that 
it prevents the danger of overcharging these 
auxiliary reservoirs, which often happens 
with the present standard equippment andre sults in a reapplication of the head-brakes 
when the brake-valve handle is returned to 
running position. Furthermore, with our 
improvement should occasion require an ap 
plication of the brakes to be made immedi 
ately after a release the triple salves 
throughout the train will respond promptly 
to a reduction in train-pipe pressure, since 
the pressure in all the auxiliary reservoirs is 
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nearly or substantially equal to that of the 
train-pipe, while in the standard apparatus 
as now used the pressure at the head end of 
the ti’ain-pipe may be very much higher than 
that of the auxiliary reservoirs and must be 
blown down by discharging through the 
brake-valve to the atmosphere before the 
brakes can be applied, thereby causing a 
waste of compressed air. 
As we have indicated, the recharging and 

retarding elements may be used together or 
separately; but if the recharging element is 
omitted the feed-groove of the ordinary triple 
valve must be retained; otherwise the said 
groove may be greatly reduced in size or en 
tirely eliminated, as hereinbefore indicated. 
The arrangement and disposition of the 

piston 13 and its coöperating parts enable us 
to derive an important advantage over the 
present quick-acting valves, because by these 
features of our invention it is possible to pre 
vent the movement of the triple valve to 
emergency position in all cases except when 
the emergency application is desired and 
made by the proper movement of the engi 
neer's valve under the complete control of 
the engineer. If a pressure in excess of the 
train-line pressure is created on the auxiliary 
side of the triple-valve piston from any cause, 
such as those hereinbefore indicated, the 
present triple valve will suddenly fly to emer 
gency position, thereby causing an undesired 
quick action of all the triple valves through 
the train; but with our valve mechanism the 
graduating-spring 16 would not only have to 
be compressed, but the air in the equalizing 
or expansion chamber 14 would have to be 
compressed by the piston 13, since the air in 
said chamber could only reduce as the train 
line pressure is reduced through the feed 
groove 31 or the check-valve 23. In enner 
gency application, however, this checking of 
the movement of the piston 13 and that of 
the triple valve could not occur, because the 
train-line pressure being suddenly reduced by the engineer or automatically by a bursted 
hose or break-in-two the pressure in the ex 
pansion-chamber 14 would also be reduced, 
and the feed-groove 31 and the valve 23 
would permit the reduction of pressure in the 
expansion-chamber as quickly as the train 
line reduction. The piston 13 may in that 
case be moved back without encountering 
the resistance due to compressing the air in 
chamber 14, and the triple-valve piston will 
therefore engage the graduating-stem 21 and 
compress the spring 16 as it moves back to 
emergency position, so that the addition of 
the piston 13 will in noway interfere with the 
proper function of the triple-valve device. 
When an ordinary reduction in ? pressure is made for a service application, the 

train-pipe pressure reduces more slowly, so 
that if a triple-valve piston tends to go to 
emergency position the resistance offered by 
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the air in chamber 14 on the opposite side of 
piston 13 checks the further movement of the triple-valve piston and prevents the same 
from reaching its emergency position and 
causing an objectionable quick-action appli 
cation of the brakes. 

Having now described our invention, what 
we claim as new, and desire to secure by Let 
ters Patent, is- y 1. Ina fluid-pressure brake, the combina 
tion with a train-pipe and brake-cylinder of a 
valve for contro ? the brake-cylinder-ex 
haust port, a movab an increase in train-pipe pressure for moving 
Said valve to restrict said port and yieldin 
means for returning said valve to open sai 
port. - 

2. Ina fluidpressure brake, the combina 
tion with a train-pipe and brake-cylinder, of 
a valve for :: the brake-cylinder ex 
haust and having a normal open position, 
and a movable abutment operating under an 
increase in train-pipe pressure for tempora 
rily holding said valve in a position for re 
stricting the exhaust-port. 

3. Ina fluid-pressure brake, the combina 
tion with a train-pipe and brake-cylinder, of 
a valve for (filt??????????????? the brake-cylinder ex 
haust and having a normal open position, 
and another position for retarding the release, 
and a movable abutment subject to opposing 
fluid-pressures for operating said valve. 4. In a fluid-pressure bråke, the combina 
tion with a train-pipe, triple valve and brake 
cylinder of a valve device operating under an 
increase in train-pipe pressure for tempora 
R. closing or restricting the triple-valve ex 
halist. " 5. In a fluid-pressure brake, the combina 
tion with a train-pipe, triple valve and brake 
cylinder, of a valve device operated by an in 
crease in train-pipe pressure to restrict the 
exhaust from the triple valve in proportion 
to the variation in pressure in the train-pipe 
from the head to the rear end. 

6. In a fluid-pressure brake, the combina 
tion with a train-pipe, triple valve and brake 
cylinder of a valve for controlling the triple 
valve exhaust, and having a normal open or 
full-release position, a movable abutment op 
erated by an increase in train-pipe pressure 
for moving the valve to retarded release po 
sition and a spring for returning said valve to 
normal full-release position. . 7. In a fluid-pressure brake, the combina 
tion with a train-pipe and auxiliary reser 
voir, of means operating under an increase in train-pipe pressure for temporarily restrict 
ing the feed-passage from the train-pipe to 
the auxiliary reservoir. 

S. In a fluid-pressure brake, the combina tion with a train-pipe and auxiliary reservoir 
of means operated by an increase in train 

e abutment operated by. 

tion with a train-pipe and auxiliary reservoir 

5. 

pipe pressure for restricting une rate offeed 
ing the auxiliary reservoir in proportion to 
the variation in pressure in the train-pipe 
from the front to the rear end. 9. In a fluid-pressure brake, the combina 

of means operated by an increase in train pipe pressure for temporarily retarding the 
recharging of the auxiliary reservoirs at the 
head end of the train. . . . . . . . . 10. In a fluid-pressure brake, the combina 
tion with a trainpipe, triple valve, auxiliary 
reservoir and brake-cylinder of a valve device 
for controlling the exhaust from the triple 
valve and operated by an increase in train 
pipe pressure to restrict said exhaust-port 
and to restrict the feed-passage from the train 
pipe to the auxiliary reservoir. 

11. In a fluid-pressure brake, the combina 
tion with a train-pipe, triple valve, auxiliary 
reservoir and brake-cylinder of a valve for 
controlling the exhaust from the triple valve, 
a piston subject to train-pipe pressure for op 
erating said valve, a feed-groove around said 
piston for supplying air to the auxiliary res 
?IVOII. 12. In a triple-valve device, the combina 
tion with the triple-valve piston and gradu 
ating-stem of means acting under a slow or 
gradual reduction in train-pipe pressure for 
imparting an additional resistance to the 
movement of the graduating-stem for pre 
venting the movement of the triple-valvepis 
ton to emergency position. 

13. A triple-valve device having means op 
erating under a slow or gradual reduction in 
train-pipe pressure in service applications for 
preventing the movement of the triple-valve 
piston to emergency position, but adapted to 
permit such movement under a sudden re 
duction in train-pipe pressure. 14. A triple-valve device comprising in 
combination with the triple piston and spring 
graduating-stem, a piston carried by said stem 
and subject to the opposing pressures of the 
train-pipe and an equalizing-chamber. 

15. In a triple-valve device, the combina 
tion with the triple piston and graduating 
stem of a piston mounted on said stem and subject to the opposing pressures of the train 
pipe and an equalizing-chamber, a small 
groove or passage for equalizing the press 
sures upon opposite sides of Said piston, and 
a larger equalizing passage or port containing 
a check-valve. In testimony whereof we have signed our 
names to this specification in the presence of 
two subscribing witnesses, • WALTER W. TURNER. 

DAVI) M. LEWIS. 
Witnesses: 

JoHN W. FARLEY, 
C. H. NYLÍUS. ' 
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