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T'o Cv, ZZ at: 7i,O?#i 2, zi; #)n,Cut/ cor2.ce7°#v: 
Be it known that I, HENRY F. NOYEs, of 

Elgin, Kane county, Illinois, have invented 
certain new and useful Improvements in 
Triple Waves for Air-Brakes, of which the following is a specification. 
The object of my invention is to provide an 

economical and efficient triple valve, one that 
wª'ii accomplish the sanae results års those now 
in vogue and that will be operated in the same 
Way and one that will overcone certain de feats at present existing. 
There are three points at which my inven 

tion especially aims-greater rapidity of ac 
tion du ring service applications, a, more dis 
tinct line of division between service and 
emergency applications, and greater conven 
ience for inspection and repairs-and the 
valve I have invented to meet these needs 
embraces a combinationa of features shown 
in previous applications by me as follows: 
Serial No. 543,398, filed yiarch 27, 1895, Serial 
No. 549,167, filed May 13, 1895, and Serial No. 
546,750, filed April 22, 1895, 
The mechanism is fully set forth in the ac companying drawings, in which 
Figure 1 is a vertical sectional elevation 

oil lines 22 of Fig. 2: Fig. 2, a vertical sec 
tional elevation on lines i. 1 of Fig. 1; and 
Figs. 3 and 4, a vertical sectional elevation 
of the pistons and valves in the positions 
taken during a preliminary admission from 
the train-pipe and du ring a service applica 
tion, respectively, Fig. 5 is a vertical sec 
tional elevation showing a slightly different 
arrangement of naill valves. 

providea maincasing A, having the cian 
bers A", A*, and Aº. Til ese can bers are cor 
nected as follows: A with the train-pipe by 
the passage T. A with the auxiliary reservoir 
by the passage is, and A with the train-pipe 
by the passage i and with the brake-cylinder by the passage D. 
Forming a partition between the chambers 

A' and A'are the pistons Band B, B' acting as 
a bushing in which piston B works. It will 
be evident that each piston is exposed to aux 
iliary-reservoir pressure in the chamber A 
and to train-pipe pressure in the chamber A', 
and that they are operated by variations of tiese press Stres. 

Working in the chamber A are the slide 
valves C, C, and C°, operated by flanges on 
the stem li of the piston B', this stem forming 
a T, fastened to the piston B' in a suitable 
manner. Valve C has a certain a mount of 
lost motion between the stem-flanges that 
control it and is adapted to govern the ex 
haust from the brake-cylinder by the ports 
c' and c', and also normally closes port c, the 
admission-port for service applications. 
Valve Coperates in a rectangular opening 

cut out of valve C and is controlled by the 
valve C, being allowed a little more lost mo 
tion than valve C has in order to give the lat 
ter time to fully close the exhaust-port be 
fore valve C', which is adapted to controi a 
preliminary admission from the train-pipe to 
the brake-cylinder by the ports c and c, and 
channel c opens them. 
The graduating-valve C*acts to control port, 

c after a service application, these three 
valves being so arranged that the preliminary 
admission of train-pipe pressure to the brake 
cylinder is shut off before the admission of auxiliary-reservoir pressure begins. 
The chamber A is separated from the 

chamber A8 by the partition 'B', which is 
joined to piston B by two half-round connect 
ing-bars b, which straddle the valves C and 
C and piston-stem b. In the chamber A is 
the emergency-valve E, controlling the port 
(l, which leads directly to the brake-cylin 
der. This valve has a hollow stem e, in which 
works the stem b', which is firmly fastened 
to the partition 3, and is provided with a head 
b' to operate said valve-stem and valve E by 
means of shoulder e', and at the same time 
is allowed enough lost motion to permit the 
piston B considerable travel without operat ing this valve. 

interposed in the passage leading from the 
chamber A to the train-pipe is the check valve F. 
The operation of the mechanism is as foll 

lows: In the position shown in the drawings, 
which is familiarly known as “running’ po 
sition, train-pipe pressure feeds through 
groove a to the auxiliary reservoir, keeping 
the pressures on each side of the pistons B 
and B balanced. A. slight reduction of pres 
sure in the train-pipe, about three or four 
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valve C* closes port c. 
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pounds, actuates piston B to assist piston 3 
in moving the slide-valves to the position 
shown in Fig. 3 for a preliminary admission 
from the train-pipe through the ports cand 
c" and channel c and at the same time closes 
the exhaust - passage c', while graduating 

The travel necessary 
to accomplish this is just sufficient to bring 
stem-head b' against shoulder e' and valve E, 
being held to its seat with considerable pres 
sure. The slight difference on the two sides of 
piston B is not able to overcome this, nor is 
the piston B' able to move farther alone. 
Hence valve C' remains in the position to ad 
mit pressure from the train-pipe to the brake 
cylinder until the train-pipe pressure has 
been lowered a further amount, or about three 
pounds more, which makes a difference of 
pressure on the two sides of piston B' suffi 
cient to move it with valves C, C', and C° to 
the end of its stroke, shutting off further ad 
mission of train-pipe pressure through port 
c and admitting auxiliary pressure through 
port c. 

25 
to open valve E. 
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It will be noted that this difference 
of pressure is not sufficient to cause piston B 

Hence this piston remains 
inoperative during this operation. As soon 
as the auxiliary-reservoir pressure has by ex 
pansion with the brake-cylinder been reduced 
to an amount slightly less than that in the 
train-pipe piston B', assisted by piston B, re 
turns with valve C*far enough to take up the 
lost nuoulou ailowed valve C between the stem 
flanges of b, thus shutting off further admis 
sion from the auxiliary reservoir. If it is de 
sired to apply the brakes with greater force, 
another slight reduction will admit further 
pressure from the auxiliary reservoir to the 
brake-cylinder, and this can be continued 
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until the brakes have been applied as hard 
as desired or until the auxiliary reservoir and 
brake-cylinder pressure equalize. For an 
emergency application a reduction of about 
ten or twelve pounds suffices to cause piston 
B to move valve E from its seat, allowing 
train-pipe pressure to pass directly to the 
brake-cylinder, and at the same time piston. 
B° uncovers port c', allowing reservoir pres 
sure in large volume to join that from the 
train-pipe in rushing to the brake-cylinder. . 
To release the brakes, an increase of train 
pipe pressure serves to return the pistons and 
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valves to their respective positions for releas 
ing the brakes, as shown in Fig. 1 of the draw 
lingS. 

It will be noted that the stem b° has a flat 
place milled upon it nearly up to the head b'. 
This stem fits the collar e' very snugly, as 
also does the head b' fit the hollow stem e, 
and the object of this flat place is that when 
the head b' approaches the shoulder e' it 
drives out the air until the round place on 
the stem b° fully fills the collare', when the 
remaining amount of air is confined and acts 
as a cushion to prevent the severe blow that 
would otherwise occur from a sudden move 
ment of the pistons. - 

In Fig. 5 is shown a slightly-different ar 
rangement of valves for service applications. 
Main valve C serves to govern the exhaust 
and the preliminary admission to the brake 
cylinder from the train-pipe, and the graduat 
ing-valve governs the admission for the auxil 
iary reservoiralone. The operations and dif 
ferent positions taken are the same as those 
already explained, the advantage of this con 
struction being that it is rather more-sixtaple, 
but at the same time it does not offer as sen 
sitive a graduating-valve. 
Thus it will be seen that obtain by means 

of these improvements a very rapid action of 
the brakes for service applications and at the 
same time save about one-half the air that it 
has been the custom to exhaust into the a 
mosphere; that I provide an emergency-valve 
that is only to be operated by a certain reduc 
tion of pressure, doing away with the use of 
a spring, which is liable to become weak and permit an emergency application when only 
a service is intended, and that I provide a, 
simple means of getting at the operating mech 
anism for inspection, as by removing the cap 
Gall the parts can be readily taken out. 
While I have described my invention with 

more or less completeness as regards the de 
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tails thereof as being embodied in more or 
less precise form, I do not desire to be lim 
ited thereto unduly, as I contemplate all 
proper changes of form. Arnission-afarts. 
and substitution of equivaffents, as circum 
stances may suggest or necessity render ex 
pedient. 
I claim 
1. In a brake mechanism, the combination 

of a casing, a piston working within such cas 
ing and whose preliminary travel in the di 
rection necessary to apply the brakes acts to 
effect a preliminary admission of pressure 
from a train-pipe to a brake-cylinder, and 
whose further travel in this direction acts to 
admit pressure from an auxiliary reservoir to 
a brake-cylinder, and a second piston work 
ing within such casing and adapted to effect 
a second admission of pressure from the train 
pipe to the brake-cylinder, substantially as 
d?scribed. 

2. In a brake mechanism, the combination 
of a casing, a piston working within such cas 
ing and whose preliminary travel in the di 
rection necessary to apply the brakes acts to 
effect a preliminary admission of pressure 
from a train-pipe to a brake-cylinder, and 
whose further travel in this direction acts to 
admit pressure from an auxiliary reservoir to 
a brake-cylinder, and a second piston Work 
ing within such casing and adapted to effect 
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a second admission of pressure from the train 
pipe to the brake-cylinder, independent of 
the admission from the train-pipe to the brake 
cylindergoverned by the first piston, substan 
tially as described. 

3. In a brake mechanism, the combination of a casing, a piston working within such cas 
ing and adapted to effect a preliminary ad 
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mission of pressure from a train-pipe to a 
31'ake-cylinde', and a secoid piston not ide 
per, dient' of the first piston working within 
Stigi: C? and adapted to effect an admis 
SiO} of : ure from the train-pipe to the 
bort kg . . fier independent of that effected 
by ;?a piston, substantially as described. 

!, * 3. i 1'B ke mecblanism, the cona bination 
of a casing, a piston working within such cas 
iing and adapted to effect a preliminary ad 
mission of pressure from a train-pipe to a 
brake-cylinder, from an auxiliary reservoir 
to a bake-cylinder and from a brake-cylin 
der to the atmosphere and a second piston not 

5 independent of the first piston working within 
suici casing and adapted to effect at admis 
sions of pressure from a train-pipe to a brake 
cylintier independent of that effected by the 
first iston, substantially as described. 

5. In a b’ake mechanism, the combination 
')f 8 casing, a piston working within such cas 
ing and adapted to effect a preliminary ad 
aission of pressure from a train-pipe to a 
brake-cylinder, and a second piston working 
within such casing and adapted to effect an 
admission of pressure from the train-pipe to 
the brake-cylinder independent of that ef 
fected by the first piston, and one of such 
pistons consisting of a movable cylindrical 
shell in which the other piston works, sub st?,ntially as described. 

(5. in a brake mechanism, the combination 
of a casing, a piston working within such cas 
ing and adapted to effect a preliminary ad 
!mission of pressure from a train-pipe to a 
brake-cylinder, from an auxiliary reservoir 
to a brake-cylindel' and from a brake-cylin 
dier to the atmosphere and a second piston 
working within such casing and adapted to 
affect an admission of pressure from a train 
i pe to a brake-cylinder independent of that 

effected by the first piston, and one of such 
pistorias consisting of a movable cyliindrical 
shell on which the other piston works, sub stantially as described. 

7. In a brake mechanism, the combination 
of a casing, a piston working within such cas 
ig and Whose preliminary travel in the di 
rection necessary to apply the brakes acts to 
effect a y reliminary admission of pressure 
frozi}. a, t1'äir1-}pipe to a, brake-cylinder, and 
whose further travel in this direction acts to 
ad init pressire from an auxiliary reservoir to 
a brake-cylinder, and a second piston work 
ilag within such casing and adapted to effect 
a second admission of pressure from the train 
pipe to the brake-cylinder, and one of such 
pistolus consisting of a movable cylindrical 
sitell in which the other piston works, sub stantially as described. 

8. In a brake mechanism, the combination 
of a casing, a piston working within such cas 
ing and whose preliminary travel in the di 
jection necessary to apply the brakes acts to 
effect a preliminary admission of pressure 
from a train-pipe to a brake-cylinder, and 

w, ia ose furtia ter' tira, vei in this direction actis tio 
adimit pressure from an auxiliary reservoir 
to it brake-cylinder, and a second piston work 
ing within such casing and adapted to effect, 
a second admission of pressure from the train 
pipe to the brake-cylinder, independent of 
the admission froin the train-pipe to the 
brake-cylinder governed by the first piston, 
and one of such pistons consisting of a nov. 
able cylindrical shei in which the other is 
ton works, substantially as described. 

9. In a brake mechanism, the combination 
of a casing, a main aiad an emergenicy listion 
working within such Casing, sºlch energency 
piston adapted to assist said main pision to 
effect an admission of pressure fron a train 
pipe to a brake-cylinder upon a reduction of 
train-pipe pressure, less than that liecessary 
for the operation of such main piston unaided, 
substantially as described. 

10. In a brake mechanism, the combination 
of a casing, a piston working within stich cas 
ing and whose preliminary trayeli ir: the cii 
rection necessary to apply the brakes is a 8 
sisted by a second piston and effects a pre 
liminary admission of pressure from a train 
pipe to a brake-cylinder, and whose furt: 
travel in this direction effects the admission of pressure from an auxiliary reservoir to a 
brake-cylinder, and said second pistor adapt 
ed to effect a second admission of pressure 
from a train-pipe to a brake-cylinder, sub 
stantially as described. - 

11. In a brake mechanism, the combination 
of a casing, a piston working within such cas 
ing and whose preliminary travel in the di 
rection necessary to apply the brakes is as 
sisted by a second piston and effects a pre 
liminary admission of pressure from a train 
pipe to a brake-cylinder, and whose further 
travel in this direction effects the admission 
of pressure from an auxiliary reservoir to a 
brake-cylinder, and a second piston adapted 
to effect, a second admission of pressure from 
a train-pipe to a brake-cylinder, and one of 
such pistons consisting of a movable cylin 
dricai shell in which the other piston works, substantially as described. 

13. In a brake mechanism, the combination 
of a casing, and a piston working within such 
casing and whose preliminary travel in the 
direction necessary to apply the brakes as 
sists a second pistop to effect a preliminary 
admission of pressure from a train-pipe to a 
brake-cylinder, and whose further travel in 
this direction effects a second and independ 
ent admission of pressure from a train-pipe 
to a brake - cylinder, substantially as de scribed. 

13. In a brake mechanism, the combination 
of a casing, and a piston working within such 
casing, and whose preliminary travel in the 
direction necessary to apply the brakes' as 
sists a second piston in effecting the escape 
of sufficient pressure from the train-pipe to 
the brake-cylinder to accomplish the further 
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travel of this second piston in this same di 
rection unassisted by the further travel of the 
first piston, substantially as described. 

14. In a brake mechanism, the combination 
of a casing, and a piston working within such 
casing, and whose preliminary travel in the 
direction necessary to apply the brakes as 
sists a second piston in effecting the escape 
of sufficient pressure from the train-pipe to 
the brake-cylinder to accomplish the further 
travel of this second piston in this same di 
rection, unassisted by the further travel of the 
first piston, and a second piston which by its 
further travel in this direction prevents this 
escape of pressure from the train-pipe to the 
brake-cylinder and effects the admission of 

2 ? 

pressure from the auxiliary reservoir to the 
brake-cylinder, substantially as described. 

15. In a brake mechanism, the combination 
of a casing, and two movable partitions adapt 
ed to divide said casing into three chambers, 
one of such chambers open to train-pipe pres 
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sure, a second chamber provided with valves 
adapted to control communication between a 
train-pipe and a brake-cylinder, an auxiliary 
reservoir and a brake-cylinder and a brake 
cylinder and the atmosphere respectively, 
and a third chamber provided with an emer 
gency-valve adapted to control an independ 
ent communication betweeen a train - pipe and a brake-cylinder, substantially as de 
scribed. 16. In a brake mechanism, the combination 
of a casing, and two movable partitions adapt 
ed to divide said casing into three chambers, 
one of such chambers open to train-pipe pres 
sure, a second chamber provided with valves 
adapted to control communication between a 
train-pipe and a brake-cylinder, an auxiliary 
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reservoir and a brake-cylinder, and a brake 
cylinder and the atmosphere respectively, 
and a third chamber provided with an emer 
gency-valve adapted to control an independ 
ent communication between a train-pipe and 
a brake-cylinder, and the partition between 
the first and second chambers composed of a 
cylindrical piston, provided with a main pis 
ton working within it, and said main piston 
firmly connected to the partition between the 
second and third chambers, substantially as 
described. 

17. In a brake mechanism, the combination 
of a casing, and two movable partitions adapt 
ed to divide said casing into three chambers, 
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one of such chambers open to train-pipe pres 
sure; a second chamber provided with valves 
adapted to control communication between a train-pipe and a brake-cylinder, an auxiliary 
reservoir and a brake-cylinder, and a brake 
cylinder and the atmosphere respectively, 
and a third chamber provided with an emer 
gency-valve adapted to control an independ 
ent communication between a train-pipe and 
a brake-cylinder, and the partition between 
the first and second chambers composed of a 
cylindrical piston, provided with a main pis 
ton working within it, and said main piston 
firmly connected to the partition between the 
second and third chambers, and adapted to 
operate said emergency-valve and said cy 
lindrical piston adapted to operate the valves 
in said second chamber, substantially as de 
scribed. - 

18. In a brake mechanism, the combination 
of a casing, a double piston working within 
such casing and composed of a cylindrical 
piston having a main piston working within 
it, a main valve adapted to control commu 
nication between portsleading to a train-pipe 
and a brake-cylinder and to a brake-cylinder 
and the atmosphere, a graduating - valve 
adapted to control communication between 
ports leading to an auxiliary reservoir and a 
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brake-cylinder, both main and graduating 
valves adapted to be operated by the cylin 
drical piston, and an emergency-valve adapt 
ed to control communication between a train 
pipe and a brake-çylinder, and to be actu 
ated by the said main piston, substantially 
as described. 19. In a triple-valve device, the combina 
tion of a casing, a piston working within said 
casing, and provided with a stem adapted to operate an emergency-valve, an emergency 
valve provided with a hollow stem adapted to 
contain said piston-stem and to allow it a 
short range of motion without necessarily 
moving the emergency-valve, and said piston 
stem so constructed that when it has traveled 
nearly to the limit of its range of motion with 
in the hollow valve-stem it confines enough 
air in the hollow valve-stem to act as a cush 
ion when it strikes a shoulder of said valve 
stem, substantially as described. 

HENRY F. NOYES. 
Witnesses:... “???? 

J. V. MIULOCK, 
ESTELLA AKIN. 
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