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To all ??h0?, i? ??? ?????? ?: 
Be it known that I, CHARLES. W. HIGGINS, 

residing at Fernwood, in the county of Cook 
and State of Illinois, have invented certain 

5 new and useful Improvements in Air-Brake 
Mechanism for Railway-Cars, of which I do 
declare the following to be a full, clear, and 
exact description, reference being had to the 
accompanying drawings, forming part of this 

Io specification. w 
My presentinvention has relation more par 

ticularly to what is known as the triple valve 
mechanism of air-brake apparatus, this triple 
valve mechanism serving to connect the brake 

15 pipe to the auxiliary reservoir, and serving 
also to connect this reservoir with the brake 
cylinder. The triple valve mechanism is ar 
ranged as well-understood in the art, so that 
by the variation of the air-pressure within the 

2 o train-pipe, the valve mechanism will be shifted 
in such manner as to admit air from the aux 
iliary reservoir to the brake-cylinder to ap 
ply the brakes, and at the same time cut off 
communication between the brake-pipe and 

25 the auxiliary reservoir, and in such manner 
also as to restore the supply of air from the 
brake-pipe to the auxiliary reservoir, and at 
such time, permit the escape of air from the 
brake-cylinder to release the brakes. 
The object of my present invention is to 

improve the construction of triple valve mech 
anism, and this object I have accomplished 
by the novel features of construction and com 
bination of parts hereinafter described, illus 

35 trated in the accompanying drawings, and 
particularly pointed out in the claims at the 
end of this specification. - 

Figure 1 is a view in vertical longitudinal 
section through an auxiliary reservoir, and 

4o brake cylinder, of ordinary construction, and 
through a triple Valve mechanism, of my im 
proved construction attached thereto. Figs. 
2, 3 and 4 are enlarged views in vertical lon 
gitudinal section through my improved valve 

45 mechanism, these several views showing the 
parts in different positions. Fig. 5 is a view 
in vertical transverse section on line 5-5 of 
Fig. 2. Fig. 6 is a detail fraction view in ver 
tical section on line 6-6 of Fig. 3. Fig. 7 is 

le. 
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a detached face view of the cap wherein the 5o 
graduating Spring and emergency valve are 
contained. Fig. 8 is a view in vertical sec 
tion om line 8–8 of Fig. 1. 
A designates the auxiliary reservoir and A' 

denotes the brake cylinder conveniently at- 55 
tached thereto in any of the usual ways, as 
for example by means of the cylinder pipe a, 
that leads through the auxiliary reservoir A, 
and connects with the cylinder port or chan. 
nel 2 in the body of the triple valve. The eyl- 6o 
inder port or channel 2 leads from end to end 
of the body of the triple valve, and communi 
cates with a channel 3 in the body of the cap 
or casing C, this channel 3 communicating 
with the trainpipe channel 4 to which the 65 
train-pipe will be connected in the usual man 

Within the piston valve chamber B' of 
the triple valve body is located the piston D 
of the triple valve, the stem d of this piston 
having fixed thereto or formed in piece there- lo 
with, the slide valve D'. The portion of the 
body B of the triple valve wherein the stem 
d and slide valve D'' are held is provided with 
grooves 10 and 11 to form guide ways in which 
the edges of the slide valve D’ will move, and 75 
is formed also with lateral spaces 12 to per 
mit the flow of air past the slide valve, from 
the piston valve chamber B' of the triple valve 
Casing into the auxiliary reservoir. The slide 
valve D'' is provided preferably with a spring 8o 
13 set within a suitable recess 14, of the slide 
valve, and Serving to prevent the accidental 
slipping of the valve while allowing it to be 
freely moved. 
The cap or casing C is formed separate from 85 

the piston valve chamber B' of the triple 
valve body, and is connected thereto by suit 
able bolts 15 passing through flanges of the 
valve-body and of the cap or casing. The cap 
C is by preference formed as a hollow casting 9o 
having a face plate c wherein are formed the 
air ports c' and c', one on each side of the 
channel or passage 3, and on the back of this 
face plate is formed a chamber c to receive 
the graduating spring E. One end of this 95 
graduating spring sets within the chamber c3 
while its opposite endencircles a projection 
f extending backwardly from the buffer F 
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that is carried by the arm F. This arm F 
may be formed in piece with or affixed to the 
buffer F, but by preference the arm is of 
spring metal attached as at 18 to the cap or 
casing C and arranged to move freely within 
the cut-away space 19 formed in the exten 
sion c, at the back of the face plate c of the 
cap or casing C. 
Upon the inner face of the piston valv 

chamber B' of the triple valve body is formed 
a small feed groove or passage b extending a 
short distance backward, and leading down 
the front face B°of the piston valve chamber 
to the space formed within the portion B of 
the valve body, (as shown more particularly 
in Fig. 6 of the drawings.) In the wall of the 
slide valve chamber B is formed one or more 
escape ports 20, leading to the outer air, and 
from these escape ports is extended also the 
escape port 21 leading to the slide valve 
chamber formed within the valve body. 
Through the valve body also is formed the 
supply passage or channel 30 that leads from 
the interior of the slide valve chamber B to 
the cylinder-port or channel 2. The slide 
valve D'' is provided with a main supply port 
or channel d' which leads from the end of the 
slide valve next the auxiliary reservoir to the 
side of the valve adjacent the supply passage 
or channel 30; and adapted to be brought co 
incident therewith as will presently more 
fully appear. By preference also the slide 
valve D'' is provided with a relief port or 
channel d' leading from the end of the slide 
valve opposite the auxiliary reservoir through 
the edge of the valve adjacent the passage or 
channel 30 and adapted to be brought coin 
cident therewith. In the edge of the slide 
valve D'' is also formed the exhaust cavity d, 
this exhaust cavity being of sufficient length 
to span the distance between the escape pas 
sage 21 and the supply passage or channel 30, 
in order to release the pressure of air within 
the brake cylinder as will presently more 
fully appear. 
The operation of so much of my improved 

apparatus, as has thus far been defined, will 
from the foregoing description be seen to be 
as follows: When the tripple valve mechan 

55 
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ism is in its normal position that is to say 
when the brakes are out of action, the parts 
will be in the relative position shown in Fig. 
1 of the drawings. At this time, the piston D 
by which the slide valve D' will be controlled, 
will be at the extreme end of its piston valve 
chamber B', and the slide valve D will oc 
cupy such position that the exhaust cavity di 
will connect the supply passage or channel 
30 with the escape port or channel 21, there 
by permitting the air within the brake-cylin 
der to escape and consequently permitting 
the brakes to be drawn from off the wheels 
of the car. At such time, however, the press 
ure of air within the auxiliary reservoir. A 
will be equal to the pressure of air within the 
train pipe, and the channel 4 leading thereto, 
since at such time, the supply of air from the 

air-pump of the locomotive, will pass through 
the channel 4 into the cap or casing C, through 
the port c' and c of the plate c, into the pis 
ton valve chamber B, and by way of the small 
feed passage binto the space around the stem 
d of the piston D, and thence through the 
passages 12 into the auxiliary reservoir A. 
If now, however, it is desired to apply the 
brakes gradually in order to decrease the 
speed of the train or slowly stop it, the engi 
neer will operate the engineer's valve in the 
usual manner so as to slightly decrease the 
pressure of air within the train pipe, and con 
sequently within the passage or channel 4 
communicating therewith, and within the pis 
ton valve chamber B' behind the piston D. 
As soon as this decrease of pressure within 
the train pipe occurs, the excess pressure 
within the auxiliary reservoir will force the 
piston D backward, as seen in Fig. 2 of the 
drawings, until the parts assume the position 
seen in Fig. 3 of the drawings, at which time 
the passage or channel d' of the slide valve 
D' will come coincident with the supply pas 
sage or channel 30 that leads to the brake cyl 
inder supply pipe 2, and consequently the air 
supply within the auxiliary reservoir A will 
pass through the channels 30 and 2, into the 
pipe a, and thence into the brake cylinder A, 
causing a movement of the piston A of this 
brake cylinder sufficient to gradually apply 
the brakes of the car. During its backward 
movement, the piston D will contact with the 
buffer F moving backward this buffer against 
the force of its spring arm F and the gradu 
ating spring E. By this backward movement 
of the slide valve D', it is plain that the es 
cape port 21 will be closed. As soon, how 
ever, as the pressure in the auxiliary reser 
voir has been reduced by expansion into the 
brake-cylinder, to such extent that this press 
ure becomes equal to that within the train 
pipe, the graduating spring E and the spring 
arm F will force forward the buffer F and 
the piston D until a blank part of the slide 
valve D' passes over and closes the supply 
port or channel 30, thereby retaining within 
the brake cylinder its pressure, and apply 
ing the brakes with a force exactly propor 
tionate to the reduction of pressure made in 
the train pipe by the engineer. If now the 
brakes are to be released in order to permit 
the train to go ahead or back, the engineer 
by the operation of the engineer's valve, will 
increase the pressure within the train pipe 4, 
thereby causing the piston D to move back to 
the position seen in Fig. 1, and causing the 
excess of air to pass through the small feed 
groove or channel b of the piston valve cham 
ber B' into and through the slide valve cham 
ber B of the triple valve to the auxiliary res 
ervoir, and at the same time the slide valve 
'D' will be moved forward until its exhaust 
' cavity d connects the supply channel 30 with 
the escape port or channel 21, and thereby 
permits the release of the air supply from the 
brake cylinder A' by way of the pipe a, the 
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channel 2, the passage or channel 30, the cav 
ity d, and the escape port 21. 
In order to effect a sudden stopping of the 

train, I have provided an emergency valve G., 
5 this valve being located within the cap or cas 
ing C at the mouth of the channel or passage 
3. The emergency valve G is carried by a 
stem g, the rear portion of this stem extend 
ing through a perforation formed for the pur 
pose in the plate c, and the forward portion 
of the stem extending into a perforation h, 
formed in the screw plug H held within a cor 
respondingly threaded perforation in the cap 
or casing C. Upon the rear portion of this 
stem g is placed a coiled spring g', a portion 
of this spring being held within a suitable 
seat formed in the screw-plug H. This spring 

serves to normally hold the emergency 
valve G against its seat, and prevent the di 
rect passage of air from the train pipe and 
the passage 4 into the channel or passage 3. 
It will be observed that the forward end g of 
the emergency valve extends into proximity 
to the backportion or extension of the piston 
D, so that when the piston is moved a suffi 
cient distance, it will contact with the end of 
the stem g and lift the emergency valve G 
from its seat. Hence it will be seen that if 
the engineer desires to suddenly stop the 
train, it will be only necessary to so decrease 
the pressure of air in the train pipe that the 
excess pressure within the auxiliary reser 
voir shall force the piston D backward until 
it not only contacts against and moves back 
ward the buffer F, but also as seen in Fig. 4, 
strikes the stem g of the emergency valve G, 
thereby forcing backward and unseating this 
valve, and permitting the direct pressure of 
air to pass from the brake pipe and the chan 
nel h into and through the channels or pas 
sages 3, and 2, and the pipe a to the brake 
cylinder, and permitting also the passage of 
air from the auxiliary reservoir by the pas 
sage or channel d' in the slide valve D'' into 
and through the channel 30 to the passage 2, 
and thence to the brake cylinder pipe C, and 
the brake cylinder. Manifestly therefore 
when the emergency valve is unseated, the 
desired pressure within the brake cylinder 
will be effected, not merely by the passage of 
air from the auxiliary reservoir, but as well 
also by the straight air supply from the train 
pipe through the channels 4,3,2, and the brake 
cylinder pipe Ct. 

In order to throw off the brakes after the 
sudden stopping of the train has been effected 
in manner last described, it is only neces 
sary for the engineer to increase the press 
ure of the air supply within the train pipe, 
thereby causing the piston ID to be forced 
inward to the position seen in Fig. 1 of the 
drawings. As the piston is thus forced in 
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ward the emergency valve G will return to its 
seat, the piston D will uncover the small feed 
groove b permitting the passage of air into 
the auxiliary reservoir and the slide valve D' 
will be moved inward until its exhaust CaV 

ity diconnects the passage orchannel 30 with 
the escape port or channel 21 thereby permit 
ting the release of the air pressure within 
the brake cylinder through the pipe a, chan 
nel 2, passage or channel 30, exhaust cavity 
d, and escape port or channel 21, so that the 
brakes will be thrown from off the wheels. 
In order to prevent the passage of air from 
the auxiliary reservoir back into the train 
pipe, when thie supply within the train pipe 
has been diminished, to set the brakes, I pre 
fer to place within the channel or passage 2 
a back pressure valve K, opening inward 
only, as shown by dotted lines. Hence it will 
be seen that when either the passage d' or d? 
of, the slide valve ID' is brought coincident 
with the passage 30 that leads to the passage 
or channel 2, and the brake cylinder pipe a, 
the supply of air from the auxiliary reser 
voir will pass to the brake cylinder, and will 
be prevented by the back pressure valve K 
from passing into the channel 3 and unseat 
ing the emergency valve. 
By providing the slide valve D' with the 

port d', as shown and by connecting this valve 
so that it shall move in unison with the pis 
ton D, the necessity is avoided for the use of 
any supplemental valve within the slide valve, 
and the construction is rendered much more 
simple and effective than in prior devices of 
this character with which I am familiar. So 
also, the provision of a supplemental chan 
nel dº in the slide valve D' insures a more 
ready passage of the air from the auxiliary 
reservoir to the brake-cylinder, when a sud 
den stopping of the train is desired. By the 
use of a spring arm F for sustaining the 
buffer F, the force of the graduating spring 
E can be augmented as desired, and a more 
certain shifting of the piston D and the slide 
valve D'' at the desired time can thereby be 
effected. The employment of a cap or cas 
ing C for Sustaining the emergency valve 
and for forming the channels 3 and 4 also 
greatly simplifies the construction and is a 
material improvement not merely in that it 
enables the parts to be readily reached for 
cleaning and repairs, but because it enables a 
more direct supply of air from the train pipe 
through the passages or channels 4, 3, and 2 
to the brake cylinder pipe a, and conse 
quently insures a quicker action upon the 
piston of the brake cylinder when the brakes 
are to be suddenly applied. 
The precise details of construction above 

set out may be varied by the skilled mechanic 
without departure from the spirit of the in 
vention, and to such precise details therefore 
I do not Wish the invention to be understood 
as restricted, nor do I wish the reference let 
ters as hereinafter used in the claims to be 
understood as restricting the invention to the 
precise construction, location and arrange 
ment of the parts designated by said refer 
erence letters as such letters are used to avoid 
confusion and not for the purpose of limita 
tiom. - 
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Having thus described my invention, what 
I claim as new, and desire to secure by Let 
ters Patent, is 

1. The combination of a triple valve body 
having a suitable slide valve chamber and a 
suitable piston valve chamber, and having 
an air Supply passage or channel leading from 
said slide valve chamber to a passage or chan 
nel connecting with the brake cylinder, a 
slide valve within said slide valve chamber 
provided with a passage or channel commu 
nicating with the auxiliary reservoir, and 
adapted to be brought coincident with the 
air-supply channel that connects with the 
brake cylinder, a suitable piston within the 
piston valve chamber, a perforated cap for 
said valve body, having channels or passages 
for connecting the train-pipe with the channel 
or passage of the valve body that leads to the 
brake-cylinder, an emergency valve located 
within said cap, and having a stem extend 
ing into position to be struck by the piston 
in its backward movement, and a graduating 
spring adapted to move said piston after said 
emergency valve has been restored to its seat, 
and by which the shifting of the slide valve 
can be effected to close the passage between 
the auxiliary reservoir and the channel that 
leads to the brake-cylinder, substantially as 
described. 

2. The combination of a triple valve body 
having a slide valve chamber and a piston 
valve chamber and having an air supply pas 
sage leading from said slide valve chamber 
to a passage or channel connected with the 
brake cylinder, a slide valve within said slide 
valve chamber provided with a passage or 
channel communicating with the auxiliary 
reservoir and adapted to be brought coinci 
dent with the air supply channel that con 
nects with the auxiliary reservoir, a piston 
within the piston valve chamber, to which 

503,083 

piston the slide valve is fixed so that the 
valve shall partake of the entire movement 
of the piston, a graduating spring and a buffer 
with which said piston will contact, and apas 
sage or channel connecting the triple valve 
body with the train pipe, substantially as de 
Scribed. 

3. In triple valve mechanism, the combina 
tion with a suitable valve body, having a pis 
ton valve chamber, and a suitable slide valve 
chamber, and a suitable piston and slide valve 
located within said chambers, of a perforated 
cap for said valve body, said cap being pro 
vided with passages or channels for the flow 
of air from the train pipe to a passage or 
channel that leads to the brake cylinder, an 
emergency valve for obstructing the flow of 
air through the passages of said cap, a spring 
for holding said emergency valve to its seat, 
and a graduating spring independent of the 
emergency valve, and adapted to effect the 
movement of the piston and slide valve, with 
out any shift of the emergency valve, sub 
stantially as described. 

4. In triple valve mechanism, the combina 
tion, with a valve body having a slide valve 
chamber and a piston valve chamber and 
suitable ports and passages, and a slide valve. 
and a piston within their respective cham 
bers, and a cap for said body of an emergency 
valve arranged to be struck by the piston 
about the extreme of its movement, and a 
graduating spring arranged to operate inde 
pendently of the emergency valve and adapt 
ed to effect the movement of the slide valve 
in ordinary operation without unseating the 
emergency valve, substantially as described. 

CHARLES W. HIGGINS. 
Witnesses: 

GEO. P. FISHER, Jr., 
JACOB B. KNUDSEN. 

45 

So 

55 

?? 

75 

  


