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to all, whon, it inval/ concern. 
Be it known that I, EDWARD G. SHORTT, a 

citizen of the United States, residing at Car 
thage, in the county of Jefferson and State 
of New York, have invented certain new and 
useful Improvements in Air - Brake Valve 
Mechanisms, of which the following is a speci 
fication. 
My invention relates to certain novel and 

valuable improvements in valve mechanisms 
for air-brakes. 

I have several objects in view, my princi 
pal aim being to improve the valve in various 
respects. 
One important feature is the provision of 

an air-containing tank, receptacle, or reser 
voir, which I term the “graduating - reser 
voir,’ the same being entirely independent of 
and distinct from the auxiliary reservoir and 
intended to furnish all the pressure required 
for graduation purposes or service applica 
tions. 
Another feature is the complete reserva 

tion of the auxiliary-reservoir supply for use 
in emergency applications only, its store of 
air being kept intact and never drawn upon 
except in emergent cases. 

Still another feature is the conjoint utiliza 
tion in emergency applications of this reserved 
auxiliary-reservoir supply and as much of the 
train-pipe air as may be needed, an auto 
matic regulation of the train-pipe air-supply 
being accomplished through suitable means, 
so that when the pressure in the brake-cylin 
der is below the train-pipe pressure enough of 
the latter may be supplied to bring about 
equalization, and then the balance of the train 
pipe air that has been admitted to the triple 
valve can be discharged into the atmosphere. 
Another important feature is the saving of 

a certain a mount of the braking fluid at the 
time of release after emergency application 
and returning the same to the graduation 
reservoir to be reused. In the operation of 
the valve it is also to be noted that at emer 
gency the graduating-reservoir pressure is 
applied to open a primary emergency-Valve 
for supplying train-pipe air to the brake-cyl 
inder. 
Numerous other important features will be 

patent from the ensuing description of the 
construction and operation, and it will be 
made apparent that from the improved con 
struction essential advantages are obtained, 
prominent among which is that of being able 
to release without an excess of pressure and 
With a small train-pipe pressure. 
The invention therefore may be said to con 

sist, essentially, in the construction, arrange 
ment, and combination of parts and in nu 
merous details and peculiarities thereof, sub 
stantially as will be hereinafter described and 
claimed. 
In the annexed drawings, illustrating my 

invention, Figure 1 is a bottom plan view of 
a railway-car equipped with my improved air 
brake mechanism. Fig. 2 is a central verti 
cal section of the triple-valve device, the op 
erative parts thereof being represented in the 
release position. Fig. 3 is a similar sectional 
view showing the parts in the position that 
may be termed the “graduation’ position. 
Fig. 4 is a similar sectional view showing the 
coöperatively-movable parts occupying the 
emergency position. Fig. 5 is a vertical trans 
verse section on the line acac of Fig. 2 looking 
toward the right, Fig. 6 is a somewhat con 
ventional delineation of the slide-valve and its 
seat for the purpose of representing the proper 
relative arrangement and location of the 
ports of both parts at the time of graduation. 
Fig. 7 is a similar view showing the relative 
position of these ports at the time of emer 
gency action. Fig. 8 is a similar view show 
ing the relative position of these ports at the 
time of release. Fig. 9 is a longitudinal ver 
tical section of the slide-valve and the gradu 
ation-valve situated therein. Fig. 10 is a 
central horizontal section of the conical cap 
that is attached to the right-hand end of the 
valve-body. Fig. 11 is an elevational view 
of that face of the same which comes into 
contact with the valve-body and shows the 
ports therein. Fig. 12 is an elevational view 
of the face of the chambered plate that is in 
terposed between the valve-body and the aux 
iliary reservoir, said face being the one next 
to the valve-body. Fig. 13 is an edge view of 
the same plate. Fig. 14 is a view similar to 
Fig. 12, but showing certain additional parts. 
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Fig. 15 is an edge view of the same, indicat 
ing the opening with which the graduating 

valve 49, a spring 52 being tensioned be 
tween the top of stem 54 and the said valve 

reservior is in communication. Fig. 16 is an 49, which spring serves to keep the valve 49 
opposite face view of this plate. Fig. 17 is a 

5 detail sectional view of the secondary emer 
gency-brake-cylinder supply and train-pipe 
exhaust valves. 

Similar numerals of reference designate cor 
responding parts throughout all the different 

Io figures of the drawings. 
Reference to Fig. I exhibits 1 denoting the 

bottom timbers of a railway-car, which latter 
is offered here simply by way of example, 2 
as denoting the auxiliary reservoir, 3 the 

I5 brake-cylinder, 4 the triple-valve body, 5 
the train-pipe, having a lateral branch 8 en 
tering the triple valve, and 6 the graduating 
reservoir, consisting in the present example 
of a bend of pipe having a suitable predeter 

20 mined capacity, both whose ends are closed, 
and said reservoir communicating with the 
triple valve through the branch or connec 
tion 7. A portion of the leverage mechan 
ism between the brake-piston and the brake 

25 beams is also displayed in Fig. 1 in conjunc 
tion with the before-mentioned parts of the 
air-brake apparatus; but a detailed explana 
tion thereof is unnecessary here. 

Proceeding now to describe the valve mech 
3o anism proper and point out the features of 

the present improvements, it will be observed 
by looking at Figs. 2, 3, and 4 that the sub 
stantial and physical form of the valve com 
prises, essentially, the body 4, a cap 9 on the 

35 right-hand side of the body, a drip-cup 10 on 
the bottom of the body, and a chambered 
plate or casting ll, located between the body 
4 and the contiguous head of the auxiliary 
reservoir 2, the whole construction being sup 

4o ported by any suitable attachment to the aux 
iliary reservoir. In the particular form of 
reservoir and cylinder depicted herein a pipe 
3 runs from the cylinder through the reser 
voir and connects with the triple valve, said 

45 pipe being to all intents and purposes so far 
as function is concerned a part of the brake 
cylinder and being treated as such in the sub 
sequent description. 
The drip-cup 10 is merely a hollow casting 

5o situated below the body 4, and although pri 
marily designed to catch any moisture that 
may fall from the working parts of the valve 
functions also to provide a train-pipe space 
12, into which train-pipe air flows from the 

55 train-pipe branch S, which is coupled to the 
threaded projection 8" on cup 10, and, fur 
ther, the cup 10 furnishes a space wherein 
the primary emergency train-pipe delivery 
valve 49 operates, all as will be fully set forth. 

6o Such moisture as may fall into the drip-cup 
10 will accumulate in the bottom thereof, from 
which it will be blown off or expelled through 
the agency of a valve provided for the pur 
pose. Within the cup 10, rising from the bot 

65 tom thereof, is an integral hollow vertical 
stem 54, which receives the lower end of a 
rod 52, belonging to the primary emergency 

screw-plug 22. 

normally closed against its seat. The hollow 
stem 54 serves to guide the rod 52 during the 
movements of the latter and of valve 49. The 
central passage of stem 54 communicates with 
a recess on the bottom of cup 10, that receives 
a removable valve-casing 55, which in turn ad 
mits a screw-plug 56, perforated at 57. With 
in the casing 55 is a valve 58, held upwardly 
against its seat by a spring 59, which valve 
has a wing-stem situated and movable within 
the hollow stem 54. An orifice 53 allows the 
drip within cup 10 to pass into the hollow 
stem 54 and above, the valve 58. Whenever 
the emergency-valve 49 opens and its rod 52 
is thrust downwardly in consequence, it will 
strike forcibly against the stem of valve 58, 
thereby opening said valve and causing the 
waste accumulations to be expelled through 
the eduction-opening 57. 

In a suitable chamber 14 of the valve-body 
4 is the main piston, diaphragm, or abutment 
15, having a rod 27. This piston 15 is adapt 
ed to slide within the bushing 42, fitted in the 
piston-chamber 14, there being a feed-port 43 
at the left-hand edge of chamber 14, through 
which when the periphery of piston 15 is di 
rectly opposite it, so as to leave it open, as 
shown in Fig. 2, the air can flow from the 
right-hand side of piston 15 to the other side 
thereof and then through port 44, grooved in 
a part of the piston near its stem 27 into the 
interior of the slide-valve casing or seat 33. 
Piston-chamber 14, or rather that part of the 
chamber on the right-hand side of the piston 
15, constitutes a train-pipe space, and train 
pipe air is delivered thereinto through the 
port 13 from the space 12. 

In the cap 9, which may be made of a con 
veniently conical shape, is a horizontal reser 
voir-charging port 16, that communicates with 
and receives air from the piston-chamber 14. 
At the center of the cap 9 and near the apex 
of its conical form is an inner cavity 20, closed 
against the outer atmosphere by a removable 

On the side of the cap 9 is a 
check-valve-containing recess in which is the 
check-valve 17, access to which may be had 
by removing the screw-plug 18. Port 16 runs 
straight from chamber 14 to the check-valve17. 
A short port 24 leads from check-valve 17 to 
the inner cavity 20. Thus it will be seen that 
a check-valve is interposed in the length of 
the reservoir-charging port which effectually 
prevents any backflow of pressure from the 
reservoir during the operation of the valve. 
Within the cavity 20 is what may be termed 
a “reservoir delivery energency-valve’ 19. 
This is closed except in emergency action 
when it is desired to employ reservoir-pres 
sure. By referring to Fig. 10 it will be seen 
that a port 25 runs from the cavity 20 through 
cap 9, the ultimate destination of said port 
being the auxiliary reservoir2, and it will also 
be seen that a port 26 runs from the cavity 
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20 through the cap 9, its final direction being 
into the brake-cylinder. In Figs. 5, 12, 14, 
and 16 these two ports 25 and 26 appear, and 
their course is indicated, for it will be noticed 
that they lead along opposite sides of the 
valve-body 4 and enter the chambered plate 
11, port 26 finally connecting with the brake 
cylinder and port 25 with the auxiliary res 
ervoir. The course of ports 25 and 26 is in 
dicated in so far as the sides of the valve 
body are concerned in Fig. 5. In Figs. 10 
and 11 their course in the cap is shown. . In 
Figs. 12 and 13 they are shown in the cham 
bered plate, and in Figs. 14 and 16 it is indi 
cated how they pass into the chambered plate 
and reach the auxiliary reservoir and brake 
cylinder. Delivery of air is only had into 
port 26 from the cavity 20 when the valve 19 
is unseated. 77 designates the seat of said 
valve. It is securely fastened in a central 
bore of the cap 9 and has itself a central pas 
sage containing the stem 23 of the emergency 
valve 19. Also the seat-piece 77 has a short 
annular passage 78, that provides the chan 
nel of communication between cavity 20 and 
port 26 when valve 19 is open. A spring 21 
normally holds the valve 19 over the passage 
78. Thus it will be perceived that at the 
time of emergency when valve 19 is removed 
from its seat the fluid-pressure from the aux 
iliary reservoir can pass directly and with 
full effect into the brake-cylinder, and it may 
be remarked in passing that in emergency 
action the throw of the piston 15 to the right 
will cause its central knob 28 to strike forci 
bly the end of stem 23, and thereby cause an 
opening of the valve 19, whereas in gradua 
tion action the knob 28 will halt as soon as it 
touches stem 23, the latter serving as a grad 
ulation-stop. Ports 25 and 26 are restricted 
in size, so that in emergency action there may 

- be a chance for the train-pipe air to be deliv 
ered to the brake-cylinder through the valve 
60, for if port 26 were sufficiently large no train 
pipe air could reach the cylinder, and hence 
it is necessary to restrict the size of the port 
to delay the movement of the air from the 
auxiliary reservoir and permit the train-pipe 
air to reach the cylinder through valve 49 and 
valve 60 in advance of the reservoir-pressure 
coming through ports 25 and 26. 
The stem 27 of the main piston 15, the slide 

valve 29, and the graduation-valve 30 are ar 
ranged within an elongated chamber in the 
valve-body 4, which chamber is inclosed by 
a horizontal bushing or sleeve 33, which is 
tubular with the exception of the bottom 
thereof, wherein is a rectangular groove (see 
Fig. 5) which forms a seat and guide for the 
movement of the rectangularly-shaped slide 
valve 29. A portion of the stem of piston 15 

Semicircular in form and lies between two 
flanges or ears 31 31 on the slide-valve 29, the 
length of the latter being slightly less than 
the distance between these shoulders 79, 

between the shoulders or flanges 79 79 

thereby permitting a limited movement of the i 

-3 

piston without moving the slide-valve. The 
graduating-valve 30 is attached to and moves 
with the stem 27 of piston 15 and lies with 
in a suitable recess in the slide-valve 29, 
opening and closing the ports 36 36 in the 
slide-valve, and thus controlling the admis 
sion of air from the interior of the slide-valve 
chamber into the interior port 37 of the slide 
valve, which port 37 opens into the port 38, 
one of the ports on the bottom face of the 
slide-valve 29, and the one which functions 
principally as a graduation - port. A flat 
spring 32, engaging the side flanges 31 and 
bearing against the upper side of the slide 
valve chamber, causes said valve to tightly 
hug its seat. The ports on the slide-valve 
and the coöperating ones in its seat must now 
be briefly described, and in order to more 
intelligently present their relation at differ 
ent times I have placed upon the drawings 
the conventional representations in Figs. 6, 
7, and 8, in which the rectangular or grooved 
seat 33 is shown and there with a thin section 
of the slide-valve 29, the said section being 
so cut that the slide-valve ports may appear 
as they actually do on the bottom or sliding 
face of said valve. On the bottom of the 
slide-valve, therefore, there are three ports 
the graduation-port 38, already mentioned, a 
lateral emergency-port 39, which is simply a 
rectangular or other shaped notch in one 
edge of valve 29 in constant and open com 
munication with the interior of the slide 
valve chamber and designed at emergency to 
allow the contents of said chamber, as well 
as the contents of the connecting-reservoir 6, 
to pass out through an emergency-port 41, 
connecting the slide-valve chamber with the 
chamber 45 to operate the piston 48, and the 
long, crooked, and shallow port 40, serving 
principally as a release-port and designed to 
connect the ports 34 and 35, leading, respec 
tively, from the brake-cylinder and to the at 
mosphere. In the seat 33 are three of the 
ports just mentioned-One, 35, leading to the 
atmosphere, (see Fig. 5,) a second, 34, lead 
ing to the brake-cylinder, and a third, 41, 
leading to the emergency-piston. In explain 
ing the operation of my valve I will discuss 
more minutely the coincidental relations of 
these ports. 
The graduating-reservoir 6 is a receptacle 

for containing a quantity of air supplied 
thereto from the train-pipe in a manner Ishall 
presently describe and is entirely separate 
and distinct from and independent of the aux 
iliary reservoir. This graduating-reservoir 
is coupled to the triple valve at some conven 
ient point. In the present example of my in 
vention the graduating-reservoir pipe 7 enters 
the chambered plate 11, so as to make com 
munication with the chamber 6, which may 
properly be termed a “graduating-reservoir' 
Space. 
cation with the slide-valve chamber, as is seen 
by reference to Figs. 2, 3, and 4. I deem the 
graduating-resorvoir to be one of the most 

Chamber 6 is in constant communi 

9o 

95 

OO 

Io5 

o 

I. I5 

20 

I 25 

  



6. 

important features of the present invention, 
since by its use a quantity of air is taken 
from the train-pipe to be employed during the 

O 

service applications of the brakes, thus per 
mitting the auxiliary reservoir to be reserved 
intact for use at emergency. The size and 
shape of this reservoir may vary within wide 
limits, for obviously it may be constructed 
in the form of a cylinder or tank or of a bend 
or coil of piping or in any other style found 
most convenient, serviceable, and economical. 
At the center of the circular plate or cast 

ing 11 and in rectilinear alinement with the 
slide-valve and main piston-stem is a valve 
device which Iterm a “secondary' graduation 
and release valve, for it controls the flow of 
air from the slide-valve to the brake-cylin 
der in graduation action, as well as the re 
turn flow at the time of release after emer 

20 

25 

35 

45 

So 

gency, a portion of which return flow is con 
ducted into the graduation - reservoir, and 
thereby saved. Said valve device consists of 
two valves 72 and 73, carried on the opposite 
ends of a triangularly-shaped stem 71, which 
lies within a tubular central passage of the 
seat-piece 74, which seat is supported in a 
part of the casting 11, so that it may be be 
tween the slide-valve chamber and the cham 
ber 69, which latter chamber is, in fact, a cas 
ing for the valve 72, access to said chamber 
being had by removing the screw-plug 70. 
The seat 74 has an annular port 75 extending 
from the graduating-port 34, (which, we have 
seen above, runs from the slide-valve seat 33) 
to the aforesaid chamber 69, and the valve 72 
is designed to close or open this port 75. The 
valve 73 belonging to the valve device which 
I am now describing is situated at the left 
hand end of the slide-valve chamber. When 
the valve 72 is closed, the valve 73 will be un 
seated, as is the case in emergency action, 
and when valve 73 is closed valve 72 will be 
unseated, as is the case in graduation action, 
or both valves may be slightly open at the 
same time, as is the case after emergency, 
when the parts occupy the full-release posi 
tion, the reason and cause for which open con 
dition of both valves will be set forth in de 
tail hereinafter. 

In the casting 11, adjacent to the brake 
cylinder pipe 3", is a brake-cylinder chamber 
80, which also may be esteemed a valve-cham 

55 

ber, as it contains the secondary emergency 
train-pipe delivery-valve 60. Chamber 80, it 
will also be noted, is entered by the port 26, 
through which air is conducted from the aux 
iliary reservoir to the brake-cylinder. A port 
68 extends from chamber 69 to chamber 80. 
Thus it will be seen that the valve 72 con 
nects the graduation-port 34 and brake-cyl 
inder port 68 at the time of graduation, while 
at the time of release after emergency there 
is not only this same connection, although 
the size of the opening between the valve and 
its seat is smaller; but since both valves 72 
and 73 (see Fig. 2) are now unseated release 
pressure will flow through the passage con 

ported and movable in a bearing 62. 

781,234 

taining the triangular valve-stem 71 and be 
transferred through the graduation-reservoir 
space 6° to the graduation-reservoir 6. 
The emergency-valve 60 has a stem 61, sup 

This 
bearing is of a skeleton form, as clearly shown 
in Fig. 14, having arms radiating from the 
center to the outer shell, so that air can easily 
flow through it, and I also find it convenient 
to provide a second bearing 62 of a similar 
skeleton form and arranged within or made 
integral with the shell or sleeve portion of 
bearing 62. (See again Fig. 14, as also Figs. 
2 and 17.) On the opposite end of stem 61 is 
a ring - valve 64, consisting of a skeleton 
wheel. Valve 64 is designed to reciprocate 
within a bushing 63, having a circular series 
of perforations 65, located in the same verti 
cal plane and communicating with an open 
ing 67, which leads to the atmosphere. A 
spring 66, tensioned between the bearing 62 
and the hub of the ring-valve 64, acts to draw 
the valve 60 normally to its seat. When valve 
60 is closed, as shown in Figs. 2 and 3, then 
the exhaust-outlet 67 to the atmosphere will 
be open. When valve 60 has been opened, 

75 

90 

as shown in Fig. 4, in consequence of having 
been forced against the stop projections 76, 
(said forcing of the valve open being accom 
plished by the passage of the train-pipe air 
through valve 49 when it is opened,) the ex 
haust-opening 67 will be closed by the valve 
64, which will be over and will shut the ori 
fices 65. Valve 60 has the function of de 
livering train-pipe air to the brake-cylinder 
during emergency action, and therefore may 
properly be termed a 'secondary’ emergency 
train-pipe delivery-valve for the brake-cyl 
inder. The valve 64, however, enables the 
train-pipe air to be discharged to the atmos 
phere whenever necessary at the time of emer 
gency application. When the valve 60 is wide 
open and train-pipe air is being employed in 
the brake-cylinder, the discharge-vent 67 to 
atmosphere will be closed, so that the train 
pipe air has no exit at that point; but when 
the valve 60 closes, as it does when the pres 
sure of the train-pipe air against it has di 
minished in consequence of the outflow of 
train - pipe air to the brake - cylinder and 
the increase of pressure on the brake-cylin 
der side of valve 60 over what it is on the 
train-pipe side thereof, the channel to the at 
mosphere is opened and the surplus of train 
air that has passed the primary emergency 
valve is gotten rid of in that way. Here then 
is an automatic utilization of such train-pipe 
air as may be needed, in conjunction with 
auxiliary-reservoir air, to effect emergency 
action, coupled with an automatic discharge 
of the rest of the train-pipe air to the atmos 
phere. - 

48 denotes the emergency-piston. It is pro 
vided with a rod 50, which carries the pri 
mary emergency-valve 49, of which I have 
already briefly spoken, said emergency-valve 
having the downwardly-projecting rod 52. 
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the exhaust. 
49 is now closed, so that train-pipe air cannot . 
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The piston 48 works within a chamber 45, in 
the upper part of which is a bushing 46, hav 
ing at one side an escape-port 47, through 
which during the piston's descent the air 
pressure from the graduation-reservoir that 
depresses the piston 48 at emergency may es 
cape after the piston has been driven down, 
and through this port the graduation-reser 
voir pressure will escape to the atmosphere 
exhaust-port 67 after doing its duty on the 
piston. 

I will now describe how my air-brake sys 
tem is charged and how it operates in fulfill 
ing its various functions in service and 
emergency applications of the brakes and at 
the time of release. 
Suppose now that the apparatus is empty 

and a charging of the same with air is to be 
effected. Air from the main reservoir on the 
engine being discharged into the train-pipe 
by the engineer's brake - valve enters the 
triple valve through the nozzle 8 and passes 
thence into the train-pipe space 12 and through 
port 13 to the piston-chamber 14, compelling 
the piston 15 to occupy the position shown in 
Fig. 2, which is the position it takes when 
the brakes are released, in which position 
the feed-port 43 is uncovered, so that air is 
permitted to pass by the piston, thence 
through the port 44 to the chamber occupied 
by the slide-valve, from which it flows freely 
into the graduating-reservoir. space 6 and 
out of this through the pipe 7 to the gradu 
ating-reservoir 6, charging the latter to the 
same pressure as that in the train-pipe. At 
the same time train-pipe pressure will flow 
through the reservoir-charging port 16, past 
the check-valve 17, and thence through port 
24, chamber 20, and port 25 into the auxil 
iary reservoir 2. Hence at this time it will 
be understood that the train-pipe, the aux 
iliary reservoir, the graduation-reservoir, and 
certain interior spaces of the triple valve, as 
specified, will be filled with air at train-pipe 
pressure. At this time valve 73 will be closed 
upon its seat on account of the pressure 
against it within the slide - valve chamber, 
while the valve 72 will be open, although its 
open condition will not in the preliminary 
charging be of any consequence, although at 
release, of course, it provides an outlet for 

The primary emergency-valve 

have exit to the atmosphere or to the brake 
cylinder. The secondary emergency-valve 60 
is closed, and the brake-cylinder emergency 
valve 19 for auxiliary-reservoir air is likewise 
closed. The position of slide-valve 29 rela 
tively to its seat 33 is such that the release 
port 40 connects graduation-port 34 and ex 
haust-port 35, and the position of the gradu 
ation-valve 30 is such that the lateral ports 
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I will now, explain what occurs when we 
pass from the release or running position 
i. e., from a position wherein the parts are 
relatively arranged in the manner just set 
forth-to graduation position, and in so do 
ing it will be necessary to specify in detail 
the manner of making a service application 
of the brakes. The engineer's valve will be 
manipulated in the proper way to make the 
desired reduction in the train-pipe. As there 
will likewise be a simultaneous reduction of 
pressure in the ports and spaces directly in 
com in unication with the train-pipe, a reduc 
tion of pressure will take place in the piston 
chamber 14 on the right-hand side of the pis 
ton 15, and accordingly the graduation-res 
ervoir air on the opposite side of said piston 
will have an opportunity to expand, and such 
expansion will urge the piston 15 toward the 
right until its central knob or projection 28 
contacts with the end of the stem 23, which 
stem will serve now as a graduation-stop, 
functioning to accurately define the posi 
tion of the main piston 15 upon the occa 
sion of graduation action. (See Fig. 3.) The 
movement of the piston 15 carries with it the 
slide-valve 29 and the graduation-valve 30. 
The graduation-valve 30 being loosely con 
nected by means of a pin or otherwise to the 
rod 27, starts to move before the slide-valve, 
since the latter does not begin to slide until 
caught against the terminal shoulder 79, and 
this preliminary impulse of the graduation 
valve is stafficient to uncover the lateral ports 
36 36 in the slide-valve and allow the pres 
sure within the slide-valve chamber, which, 
we have seen, is graduation-reservoir pres 
sure, to enter into the interior space 37 of 
the slide-valve and thence into the gradua 
tion-port 38. Moreover, this movement of the 
slide-valve 29 has disconnected the release 
port 40 from the seat graduation-port 34 and 
has brought the slide-valve graduation-port 
38 into coincidence with the seat graduation 
port 34. (See Fig. 6.) Hence air will flow 
through the graduation and slide valves from 
the graduation - reservoir into the port 34, 
then through the valve 72, the brake-cylin 
der port 68, the brake-cylinder space 80, and 
on into the brake-cylinder. It will be clearly 
understood that in passing from runningpo 
sition to graduation position air will be used 
solely from the graduation-reservoir and none 
out of the auxiliary reservoir and none out of 
the train-pipe. The same will be true of the 
process pursued in passing from one position 
of graduation reduction to another position of 
graduation reduction. 
iary reservoir entirely untouched for use in 
emergency action, and I achieve all the 
graduation reductions by drawing upon the 
air which is kept in the “graduation-reser 

36 36 are closed and no air can pass from the voir,’ so called, air being intermittently sup 
slide-valve chamber into the interior of the plied thereto from the train-pipe when the 

parts are in such location as to allow a feed 
to take place. 
Having thus spoken of the method of pri 

slide-valve. Obviously the emergency-port 
39 and the graduation-port 38 are idle and 
inactive at this time. 

I reserve the auxil 
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livered against the brake-piston. 

marily charging the system and also of the 
Operation of the valve in graduation action, 
I will now describe in detail what takes place 
in making an emergency reduction. When 
a case arises demanding instant remedy, a 
large and quick reduction of pressure will 
be caused to take place in the train - pipe, 
and the consequence thereof to the pis 
ton 15 will be that it will not stop when its 
central knob touches the stem 23, as it does 
in graduation, but the impact against the 
stem will be so hurried and violent as to re 
trude the stem, and thereby move the emer 
gency-valve 19 from its seat and open the 
auxiliary-reservoir port 25, so as to bring it 
into communication with the brake-cylinder 
port 26 and allow reservoir-pressure to be de 

Simulta 
neously with the collision of the piston or 
abutment and the emergency-valve stem or, 
perhaps, slightly before the opening of said 
valve, although the difference in time is in 
appreciable, the piston or abutment by its 
reciprocation and consequent movement of 
the slide-valve 29 brings the ports of said 
slide-valve into that relation to the ports 
in the seat 33 shown in Fig. 7. (See Fig. 4 
also.) Emergency-port 39 on the side of slide 
valve 29 is now in conjunction with the verti 
cal port 41, that leads directly down from the 
slide-valve chamber to the emergency-piston 
48. No other ports in the slide-valve and its 
seat are in register at this time save only 
these two. Through them the graduation 
reservoir pressure passes downward and 
drives the piston 48 to chamber 45, the stem 
50 of said piston, which carries the primary 
from its seat and allowing train-pipe air to 
rush through the opening thus provided. If 
at this time there is no pressure in the brake 
cylinder or if such pressure is not over fif 
teen or twenty pounds or, in fact, if it is any 
thing less than the ingoing train-pipe pres 
sure, the latter will open valve 60, at the 
same time closing exhaust-valve 64, and said 
train-pipe pressure will flow, together with 
the auxiliary - reservoir pressure already 
spoken of, into the brake-cylinder. Several 
things are to be observed at this time. After 
the piston 48 has dropped low enough to bring 
its periphery opposite to the lateral escape 
port 47 the graduation-reservoir pressure will 
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escape through said port, the graduation-res 
ervoir being emptied in this way until the 
pressure above the piston 48 falls below the 
tension of spring 52, when the valve 49 will 
close and the piston 48 be restored to its nor 
mal position, while at the same time the con 
fined graduation-reservoir and train-pipe air 
will find outlet to the atmosphere as soon as 
exhaust-valve 64 opens the egress - port 67. 
The pressure of auxiliary-reservoir air in the 
chamber 80, port 68, and chamber 69 will close 
valve 72 tightly upon its seat. As soon as the 
pressure in the brake-cylinder equalizes with 
the inrushing train-pipe pressure the valve 60 

emergency-valve 49, throwing the said valve 
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will close, whereat the exhaust-valve 64 will 
open and such train-pipe air as has passed 
valve 49 will be disposed of by venting to the 
atmosphere. 

I will next detail the action of the parts in 
releasing after emergency action. For this 
purpose pressure will be restored in the train 
pipe in the customary way. This will cause 
the parts to assume the position shown in Fig. 
2, which is that of full release and is the same 
as I have already referred to in discussing 
the initial charging of the system. As the 
piston 15 returns to its position in the left 
hand end of piston-chamber 14 its rod 27 will 
strike the valve 73 and move it slightly to 
ward its seat, but not enough to close it, al 
though the contact will be sufficient to slide 
the connecting-stem 71 and open valve 72. 
This will cause a passage to be opened from 
the brake-cylinder to the graduation-reser 
voir through port, 68, along the sides of the 
triangular valve-rod 71, through valve 73, and 
into slide-valve chamber and graduation-res 
ervoir space 6. Hence a large amount of 
the fluid used in braking will be saved by be 
ing transferred back into the reservoir. Of 
course at this same time the air released from 
the cylinder is coursing past the valve 72 into 
the annular port 75, thence into port 34, 
through slide-valve port 41 and seat-port 35, 
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which latter permits efflux to the atmosphere, 
as shown in Fig. 5. 
Numerous changes in the precise construc 

tion and combination of the parts may be 
made without departing from the invention, 
and I reserve the liberty of so varying the 
same as may be necessary. 
Having thus described my invention, what 

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

1. In a fluid-pressure brake mechanism, the 
combination with the train-pipe, brake-cylin 
der, and auxiliary reservoir, of a graduation 
reservoir containing a volume of air at train 
pipe pressure, its supply being afforded by 
an intermittent feed from the train-pipe and 
also from the brake-cylinder during release 
after emergency action, means for conduct 
ing the graduation-reservoir air exclusively 
to the brake-cylinder in service applications 
of the brakes, and means for conducting the 
auxiliary-reservoir pressure and train-pipe 
pressure to the brake-cylinder in emergency 
applications, said auxiliary-reservoir pressure 
being retained unused except in emergency 
action. w 

2. In a fluid-pressure brake mechanism, the 
combination with the train-pipe, brake-cylin 
der, and auxiliary reservoir, of a graduation 
reservoir containing a volume of air at train 
pipe pressure, its supply being afforded by 
an intermittent feed from the train-pipe and 
also from the brake-cylinder during release 
after emergency action, means for conduct 
ing pressure from this reservoir exclusively 
to the brake-cylinder in service applications 
of the brakes, and means for conducting aux 
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iliary-reservoir pressure to the brake-cylin 
der in emergency applications of the brakes, 
said auxiliary-reservoir pressure being re 
served intact for emergency uses only. 

3. In a fluid-pressure brake mechanism, the 
combination with the train-pipe, brake-cylin 
der, and auxiliary reservoir, of a graduation 
reservoir containing a volume of air at train 
pipe pressure, its supply being afforded by 
an intermittent feed from the train-pipe and 
also from the brake-cylinder during release 
after emergency action, a valve mechanism 
for conducting the graduation-reservoir air 
exclusively to the brake-cylinder in service 
applications of the brakes, and a valve mech 
anism for conducting the auxiliary-reservoir 
pressure and the train-pipe pressure to the 
brake-cylinder in emergency applications, 
said auxiliary-reservoir pressure being re 
tained unused except in emergency actions 
only. 

4. In a fluid-pressure brake mechanism, the 
combination with the train-pipe, brake-cylin 
der, and auxiliary reservoir, of a graduation 
reservoir containing a volume of air at train 
pipe pressure, said reservoir having the func 
tion of performing service applications of 
the brakes and of opening the train-pipe air 
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delivery passage to brake-cylinder and atmos 
phere at the time of emergency, and means 
for conducting the auxiliary-reservoir pres 
sure to brake-cylinder in emergency actions, 
said auxiliary-reservoir pressure being re 
tained unused except in emergency applica 
tions. 

5. In a fluid-press are brake mechanism, the 
combination with the train-pipe, brake-cylin 
der, and auxiliary reservoir, of a graduation 
reservoir containing a volume of air at train 
pipe pressure, means for conducting the 
graduation-reservoir air exclusively to the 
brake-cylinder in service applications of the 
brakes, and means for transferring a portion 
of the braking fluid to the graduation-reser 
voir during release after an emergency ap 
plication of the brakes. 

6. In a fluid-pressure brake mechanism, the 
combination with the train-pipe, brake-cylin 
der, and auxiliary reservoir, of a graduation 
reservoir containing a volume of air at train 
pipe pressure, means for conducting the 
graduation-reservoir air exclusively to the 
brake-cylinder in service applications of the 
brakes, means for conducting the auxiliary 
reservoir pressure and train-pipe pressure to 
the brake-cylinder in emergency applications, 
said auxiliary-reservoir pressure being re 
tained unused except in emergency action, 
and means for conducting a portion of the 
braking pressure from the cylinder to the 
graduation - reservoir during release after 
emergency action. 

7. In a fluid-pressure brake mechanism, the 
combination with the train - pipe, auxiliary 
reservoir, brake - cylinder, and graduating 
reservoir, the latter containing a volume of 
air at train-pipe pressure, of valve devices 

for controlling the flow of air from the grad 
uation-reservoir to the brake-cylinder in serv 
ice applications, and of auxiliary-reservoir 
air to the cylinder in emergency applications 
only, and of train-pipe air to the brake-cyl 
inder in emergency applications, and valve 
mechanism for transferring a portion of the 
braking fluid from the brake-cylinder to the 
graduation - reservoir during release after 
emergency action. 

8. In a fluid-pressure brake mechanism, the 
combination with means for conducting pres 
sure from a special reservoir filled with air 
at train-pipe pressure to the brake-cylinder 
in service applications only, and for conduct 
ing auxiliary-reservoir air and train-pipe air 
to the brake-cylinder at emergency times, 
said auxiliary - reservoir pressure being re 
tained intact except when used in emergency 
action, and means for saving a portion of the 
braking fluid from the brake-cylinder after 
emergency action. - 

9. In a fluid-pressure brake mechanism, in 
combination with valve devices for control 
ling the flow of air from the graduation-reser 
voir, which is wholly independent of the aux 
iliary reservoir, to the brake-cylinder in serv. 
ice applications of the brakes, and for con 
trolling the flow of auxiliary-reservoir air to 
the cylinder in emergency applications only, 
a piston or abutment operating said valve 
devices, said abutment being exposed on one 
side to train-pipe pressure and on the oppo 
site side to graduation-reservoir pressure, and 
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emergency valve devices for controlling the 
flow of train-pipe air in emergency, said de 
vices comprising a piston acted upon by grad 
uation-reservoir pressure, a train-pipe deliv 
ery-valve operated by the piston, and a dou 
ble valve controlling a passage into the brake 
cylinder and an atmosphere exhaust-port. 

10. In a fluid-pressure brake mechanism, 
the combination with the train-pipe, brake 
cylinder, and auxiliary reservoir, of a grad 
uation-reservoir containing a volume of air at 
train-pipe pressure, means for conducting the 
graduation - reservoir air exclusively to the 
brake-cylinder in service applications of the 
brakes, and means for transferring braking 
fluid to the graduation - reservoir during re 
lease after emergency, said means consisting 
of a valve device that permits air to flow from 
brake-cylinder to graduation-reservoir at the 
same time that it permits a flow to atmos 
phere. - 

11. In a fluid-pressure brake mechanism, 
the combination with the train-pipe, auxil 
iary reservoir, and brake-cylinder, of a grad 
uating-reservoir containing a volume of air 
at train-pipe pressure, valve mechanism for 
transferring graduating-reservoir pressure to 
the brake-cylinder only in service applica 
tions of the brakes, a piston or abutment for 
operating said valve devices, an emergency 
valve for delivering auxiliary-reservoir air to 
the brake-cylinder in emergency actions, said 
auxiliary - reservoir pressure being reserved 
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intact except at emergency, and said valve 
being operated by the aforesaid abutment, 
and emergency valve devices for delivering 
train-pipe air to the brake-cylinder and at 
mosphere in emergency actions, consisting 
of a piston impelled by graduation-reservoir 
pressure, a train-pipe delivery-valve actu 
ated by said piston, and two valves moving 
in unison with each other, one controlling a 
passage into the brake-cylinder and the other 
Controlling an exhaust - port to the atmos 
phere, said two valves being arranged so that 
when one is open the other is closed. 

12. In a fluid-pressure brake mechanism, 
in combination with the essential elements of 
a brake system, a reservoir containing air at 
train-pipe pressure and employing the same 
exclusively in all service applications of the 
brakes, and valve mechanism for supplying 
train-pipe air to the brake-cylinder at emer 
gency to act in conjunction with the auxil 
iary-reservoir air supplied at the same time, 
the impulse for actuating said valve mech 
anism being. received from the service-reser 
voir pressure, and said valve mechanism con 
sisting of two valves on a common stem, one 
controlling a passage into the brake-cylinder 
and the other controlling an exhaust-port to 
the atmosphere, which two valves are ar 
ranged so that when one is open the other is 
closed. 

13. In a fluid-pressure brake mechanism, 
in combination with the essential elements of 
a brake system, a reservoir containing air at 
train-pipe pressure, its supply being afforded 
by an intermittent feed from the train-pipe 
and also from the brake-cylinder during re 
lease after emergency action, said reservoir 
being employed in effecting all service appli 
cations. 

14. In a fluid-pressure brake mechanism, 
the combination with the train-pipe, auxil 
iary reservoir, and brake-cylinder, of a grad 
uation-reservoir, containing a volume of air 
at train-pipe pressure, its supply being af 
forded by an intermittent feed from the train 
pipe and also from the brake-cylinder during 
release after emergency action, valve mech 
anism for transferring graduation-reservoir 
pressure to the brake-cylinder only in service 
applications to the brakes, an emergency 
valve for delivering auxiliary-reservoir air to 
the brake-cylinder in emergency action, said 
auxiliary-reservoir pressure being reserved 
intact except at emergency, a valve for allow 
ing the air to pass out of the train-pipe at 
emergency, said valve being impelled by the 
action of graduation-reservoir air, and a dou 
ble-valve device for delivering this train-pipe 
air to the brake-cylinder or the atmosphere, 
consisting of two valves moving in unison, 
one controlling a passage into the brake-cyl 
inder and the other controlling an exhaust 
port to the atmosphere, one of these two valves 
being closed while the other is open. 

15. In a fluid-pressure brake mechanism, 
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the combination with the essential elements 
of a brake system including a brake-cylinder, 
of a graduation-reservoir containing a volume 
of air at train-pipe pressure, its supply being 
afforded by an intermittent feed from the 
train-pipe and also from the brake-cylinder 
during release after emergency action, said 
reservoir being employed in effecting all serv 
ice applications, while the auxiliary-reservoir 
air is reserved intact for use in emergency 
actions only, and means for using the train 
pipe air at emergency in the brake-cylinder 
or venting it to the atmosphere, consisting of 
two valves on a common stem, one control 
ling a passage into the brake-cylinder and 
the other controlling an exhaust to the at 
mosphere, one being open while the other is 
closed. 

16. In a fluid-pressure brake mechanism, 
the combination with the essential parts of a 
brake system, of a graduation-reservoir whose 
primary purpose is to effect service applica 
tions, an emergency-piston impelled at emer 
gency by the graduation-reservoir pressure, 
a train-pipe delivery-valve actuated by said 
piston, and a valve device controlling a pas 
sage into the brake-cylinder and also an out 
let-port to the atmosphere, one being open 
while the other is closed, which valve device 
allows the passage of train-pipe air at times 
of emergency into the brake-cylinder or to 
the atmosphere. 

17. In a fluid-pressure brake mechanism, 
in combination with the essential elements of 
a brake system including a brake-cylinder, a 
reservoir in communication with said brake 
cylinder, and means for transferring a por 
tion of the fluid from the brake-cylinder to 
the reservoir during release after emergency 
application of the brakes. 

18. In a fluid-pressure brake mechanism, 
in combination with the essential elements of 
a brake system including a brake-cylinder, a 
reservoir in communication with said cylin 
der, and means for transferring a portion of 
the fluid from the brake-cylinder to the res 
ervoir during release after emergency appli 
cation of the brakes, said means consisting 
of two valves on a common stem which are 
adapted to be simultaneously unseated to al 
low a flow to the said reservoir at the same 
time with the exhaust to the atmosphere. 

19. In a fluid-pressure brake mechanism, 
in combination with the essential elements of 
a brake system including a brake-cylinder, a 
reservoir in communication with said brake 
cylinder, and means for transferring a por 
tion of the fluid from the brake-cylinder to 
the reservoir during release after an emer 
gency application of the brakes, said means 
consisting of two valves on a common angu 
lar stem which are adapted to be simultane 
ously unseated to allow a flow to the said res 
ervoir at the same time with the exhaust to 
the atmosphere, and a seat-piece containing 
a passage within which the angular stem is 
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situated and through which the fluid can pass voir during release after an emergency appli 
to the reservoir, said seat-piece also contain- cation of the brakes, said means consisting of 
ing an exhaust-port. two valves on a common stem adapted to be 15 

. 20. In a fluid-pressure brake mechanism, simultaneously unseated to allow a flow to 
5 the combination with the train-pipe, brake- the graduation-reservoir at the same time with 
cylinder, and auxiliary reservoir, of a gradua- the exhaust to the atmosphere. 
tion-reservoir containing a volume of air at . In testimony whereof I affix my signature 
train-pipe pressure, means for conducting the in presence of two witnesses. 
graduation-reservoir air exclusively to the EDWARD G. SHORTT. 

Io brake-cylinder in service applications of the Witnesses: 
brakes, and means for transferring a portion M. S. WILDER, 
of the braking fluid to the graduation-reser- C. P. RYTHER. 

  


