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37 Claims. (C1.303-35) 
This invention relates to triple valves, particul 

larly to triple valves having a quick service vent 
ing action, - . 

The invention will be described as embodied in 
that type of triple valve which controls the charg 
ing of two reservoirs, an auxiliary reservoir and a 
Supplemental reservoir, and which in service ap 
plications draws on the auxiliary reservoir alone 
and in emergency applications draws on both 
reservoirs. The particular valve illustrated has 
no emergency brake pipe venting function, this 
function being taken care of by a Separate brake 
pipe went valve. - - - - - 

While the structure chosen for illustration is in 
line with the present trend of the art, and is 
selected for that reason, the invention is not lim 
ited to use with this particular type of valve, but 
may be embodied in other known types regard 
less of the number of reservoirs and of the charac 
ter of emergency venting. 
From the mechanical standpoint the present 

triple valve differs from conventional valves in 
the interposition between a triple slide valve and 
a graduating valve, of a quick Service controlling 
valve. As embodied for description herein the 
graduating valve is positively actuated by the 
triple piston, and the quick service controlling 
valve and triple slide valve have different degrees 
of lost motion relatively to such piston. . . 
From the mechanical standpoint, another in 

portant characteristic is that the valve is equipped 
with two quick service vents. That vent which 
acts first, as the valve starts toward service 
position, is an atmospheric vent, and the second 
to act is a vent into a measuring chamber. 
The action of the first, or atmospheric vent, 

assists the triple valve to move to the Second or 
closed chamber venting position at which Serv 
ice flow commences. The duration of atmospheric 
venting is dependent on the local effectiveness of 
such wenting to reduce brake pipe pressure. At 
the front and at the rear of long trains atmos 
pheric venting is of short duration, but at the 
middle of long trains atmospheric venting will 
commonly persist as a result of the forward flow 
of air from the rear of the brake pipe and the 
consequent tendency to maintain brake pipe pres 
sure. Thus atmospheric venting gives flexibility 
to meet the local requirement for venting. 
When the chamber wenting occurs, the rise of 

pressure in the measuring chamber causes a grad 
Lal termination of venting flow. This is favorable 
to the Suppression of wave action in the brake 
pipe. Thus initial venting is active and persists 

until brake pipe pressure is reduced. Then the 
wenting flow gradually reduces and terminates. 

Furthermore, the device is so contrived that in 
Succeeding reductions of brake pipe pressure, in 
itiated at the engineer's brake valve, only cham 
ber venting will take place, the chamber being 
vented to atmosphere in lap position. From this 
it follows that quick service is secured in succes 
Sive reductions, but is less intense after the first 
reduction, because of the absence of atmospheric 
venting. - 

This type of quick Service venting is Superior 
to that in which the vented air is always fed to 
the brake cylinder, because brake cylinder preS 
Sure is not affected...: 'The device is, however, SO 
contrived that when operating with retainers, air 
vented in quick service flows to the brake cylinder, 
and after the initial brake pipe reduction the rate 
of quick service venting is reduced below the 
normal amount. In lap position, with retainers 
applied, the air from the measuring chamber is 
availed of to assist in making up any deficiency of 
brake cylinder pressure below the retained value. 
This result is secured by causing the atmospheric 
venting, flow to occur through the exhaust port 
of the triple valve, to which the retainer is applied, 
and by causing the measuring chamber to be 
vented through this exhaust port when the triple 
valve is in lap position. . 
The various results above enumerated are se 

cured by the porting and arrangement of the slide 
valves. No ancillary valve mechanism for con 
trolling quick Service venting is required. 
The preferred embodiment of the invention is 

illustrated in the accompanying drawings, in 
Which,- 

Fig. 1 is a vertical axial section through a triple 
valve embodying the invention, the Valve being 
shown in normal release and recharge position, 
and connected to an auxiliary reservoir. 

Fig. 2 is a piping diagram showing the relation 
of the triple valve to the brake cylinder, the reser 
voirs, the brake pipe, and the brake pipe vent 
Walve. s 

Fig. 3 is an enlarged section of the triple slide 
valve seat, triple slide valve, quick service con 
trolling valve, and graduating valve, in normal 
recharge and release position. 

Fig. 4 is a similar view showing the parts in 
restricted recharge and release position. 

Fig. 5 is a similar view showing the parts in 
the position of normal recharge following re 
stricted release. 

Fig. 6 is a similar view showing the parts in at 
mospheric quick service position. 
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2 
Fig. 7 is a similar view showing the parts in 

chamber quick service position. 
Fig. 8 is a similar view showing the parts in 

quick Service lap position. 
Fig. 9 is a similar view showing the parts in 

a graduated service position induced by a very 
slow reduction of brake pipe pressure such as that 
caused by brake pipe leakage. 

Fig. 10 is a similar view showing the parts in 
emergency position. 
In Fig. 1 and in Figs. 3 to 10 inclusive, the show 

ing is diagrammatic to the extent that the portS 
are all drawn as if they lay in a single plane of 
Section. In actual practice greater compactneSS 
may be secured by arranging the ports in dif 
ferent planes without change of operative func 
tion. 

Referring first to Fig. 2. 
represents a portion of the brake pipe and 

2 represents a branch pipe leading to the triple 
valve, indicated generally by the numeral 3 ap 
plied to its body. A cutout cock f4 and air cleaner 
5 are interposed in the branch pipe in the order 

stated. An emergency brake pipe vent valve is 
indicated at 6, and, preferably, is mounted 
closely to the junction of the brake pipe and 
branch pipe, though its location is not important 
to the present invention. It functions only upon 
reduction of brake pipe pressure at an emergency 
rate, and then vents the brake pipe to atmosphere. 
The triple valve body f3 is mounted on the rear 

end of an ordinary freight type auxiliary reser 
voir 7, the filler piece 8, which will be herein 
after described, being interposed between the body 
3 and the reservoir and affording connec 

tion for a pipe 20 leading from the supplemental 
reservoir S. 
As is usual in freight brakes, the brake cylinder 

2 is mounted on the forward end of the auxiliary 
reservoir fi and is connected through the reser 
voir to the mounting face 22 (see Fig. ) on the 
rear end thereof by means of the brake cylinder 
pipe 23. 

Referring now particularly to Fig. 1, the filler 
piece, indicated generally by the numeral 8, is 
provided with an annular chamber 24 which is the 
measuring chamber for quick Service venting. 
This chamber Surrounds a passage 25 which com 
municates with the auxiliary reservoir Opening at 
the center of the mounting face 22 and also com 
municates with the interior of the slide valve 
chamber bushing, hereinafter described as 
mounted in the body 3 of the triple valve. The 
filler piece f8 is also provided with a through 
passage 26 which a lines with the brake cylinder 
pipe 23 and with the brake cylinder port of the 
triple valve, as will be described. 
The connection 27 is that to which the Supple 

mental reservoir pipe 20 is attached, and leads to 
a port 28 which extends through the body 3 and 
communicates with a corresponding port in the 
triple slide valve seat. The body 3, filler piece f8, 
and auxiliary reservoir 7, are held together by 
studs 29. These are similar to the studs used in 
mounting triple valves on auxiliary reservoirs, but 
are longer to accommodate the filler piece. 
The body f3 is illustrated as corresponding to 

the body of the well known K type triple valve. 
Mounted on the front end thereof is a front cap 
3, and mounted on the lower side of the body 3 
is a lower case 32 which takes the place of the 
lower case used in the K triple valve and which, in 
Such valve, houses portions of the emergency 
Wave. 
The chamber 33 serves as a drip cup and is 

2,055,966 
connected through the usual union 35 and 
strainer 36 with the brake pipe branch 2. 
Chamber 33 is isolated from the chamber 3, 
which is the chamber normally housing the 
emergency valve piston. Chamber 37 is in di 
rect communication through passage 38 with 
passage 26 and brake cylinder pipe 23. 
Mounted in the body f3 is a slide valve cham 

ber bushing 4 formed on its lower face, as 
usual, with a seat for the slide valve 42. Sliding 
on the upper face of the slide valve is the quick 
service controlling valve 43, and sliding on the 
upper face of the quick service controlling Valve 
is the graduating valve 44. The graduating 
valve 44 is mounted in a notch in the piston Stem 
45 and is positively actuated. 
The quick service controlling valve is actuated 

by the stem 45 but being mounted in a notch 
46 somewhat longer than the valve, has a limited 
lost motion. The triple slide valve 42 has licSt 
motion relatively to the stem. 45, being confined 
between the end guiding spider 47 and the collar 
48. The lost motion of the slide valve 42 rela 
tively to the piston stem 45 is greater than the 
lost motion of the quick service controlling valve 
43. 
Stem 45 is actuated by the usual triple piston 

49 having a graduating button 5 and a piston 
ring of the Snap type, as shown. 
In Fig. 1 the piston 49 is shown in normal re 

charge position. The charging flow is through 
ports drilled in the bushing 52. All the air for 
charging flows through the charging port 53 and 
into the clearance space beneath the plug 54. In 
normal release position it then flows through the 
two ports 55 and 56. In restricted recharge and 
release position the piston 69 moves inwardly (to 
the right, Fig. 1) far enough to blank the port 
55, reducing the bow to the capacity of the re 
maining port 56. 
The movement to restricted recharge and re 

lease position is against the urge of the retard 
Stop Spring 57 which reacts against the retard 
stop plunger 58. This plunger 58 is mounted in a 
ported guide member 59 threaded to the inner 
end of the body f3, as clearly shown in the draw 
ings. The member 59 carries a stop 6 which 
limits the inward motion of the slide valve 42. 
The retard stop 58 reacts against the stem 45 
only, so that if the slide valve 42 is moved to 
restricted release position, it remains there and 
is not restored to normal release position by the 
retard stop 58. 
Mounted in the front cap 3 f is a plug nut 62 

Which guides a graduating stem. 63. The grad 
luating stem has a collar 64 which seats against 
the stop 65 and is urged against the same by a 
light graduating spring 66. Surrounding the 
stem 63 and also seating against 65 is a ring 67 
having an internal flange 68. A heavy gradu 
atting Spring 69 seats against the flange 68. As 
the piston 49 moves outward toward service po 
sition, it first arrives in the atmospheric quick 
service position of Fig. 6, and then moves fur 
ther into engagement with the end of the stem 
63. When it engages the stem 63, without com 
pressing the Spring 66, the parts are in chamber 
quick Service position. The valve may move fur 
ther to a full Service position by overpowering 
the Spring 66 until the collar 64 engages the 
flange 68. 

In emergency position, Fig. 10, the piston over 
powers both Springs 66 and 69 and seats against 
the gasket 30 which is interposed between the 
body 3 and the front cap 3, as usual. 
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This being the mechanical construction of the 

valve, the porting can now be described. . . . . . 
. There is a passage 7 which leads from the drip 
cup 33 and consequently from the brake pipe, to 
the space to the left of piston 49 and also to a 
port 72 in the seat of slide valve 42. This port 
2 is the quick service port. Also formed in the 

seat for the slide valve - 42-is a chamber port T3 
which communicates by way of passage 74 with 
the quick service measuring chamber 24 in filler 
piece 8. . . . . . 

There are two exhaust ports 75, T6, each of 
which leads to a groove 77 extending around the 
bushing 4, and leading through a retainer pipe 
78 to the retainer 19, which is normally open, but 
may be closed to retain pressure in the brake 
cylinders. The construction and function of 
retainer valves are both well understood, and 
various types of retainers may be used. 

Also formed in the seat for the slide valve 42 
is a brake cylinder-port 81. This leads to the 
chamber 3 and thence by way of passages 38 
and 26 to the brake cylinder pipe 23 which ex 
tends through the auxiliary reservoir to the 
brake cylinder. 
There is one other port in the seat for the slide 

Valve 2, ... nanney, the Supplemental reservoir 
port. 82 which communicates through passage 28, 
connection 23, and pipe 2 with the supplemen 
ta, reservoir. 9. s wr v 

The slide valve 42 is provided with a quick 
service port 83 which leads from the top of the 
Valve to the botton thereof, and terminates on 
the under face in an elongated receSS So dimen 
Sidned and located that the port 83 communi 
cates with port 2 in normal release position 
(Fig. 3) but not in restricted release position 
(Figs. 4 and 5), and communicates with port 72 
in both quick service positions (Figs. 6 and 7), and 
quick Service lap position (Fig. 8), but does not 
communicate with said port in emergency posi 
tion (Fig. 10). There is also a through port 84 
which extends from the top of the valve through 
to the botton and terminates in the lower face ini 
an elongated recess which freely connects ports 
F3 and 25 in normal release position (Fig. 3) and 
in restricted release position (FigS. 4 and 5). as 
Well as in atmospheric quick Service position (Fig. 
6). In other positions of the slide valve it does 
not connect the ports 73 and 75. The recess pro 
duces a free connection between ports 73 and 75 
While port 34 offers a relatively restricted com 
munication with the brake pipelin atmospheric 
quick Service (Fig. 6). 
There is a third through port 85 which leads 

from the top of the slide valve 42 to the bottom 
thereof, and terminates in the lower face of an 
elongated recess which in normal release and 
atmospheric quick Service, connects the ports 76 
and 8 to offer a free exhaust from the brake cyl 
inder. The port: 85 is formed with a constriction 
at 8. : 
There is a Supplemental reservoir port 8 which 

extends from the top face of the valve-42 to the 
Iower face thereof and this registers with the port 
82 in all release positions (Fig.S. 3, 4 and 5). It 
also registers therewith in atmospheric quick 
Service position . (Fig. 6) but at such time is 
blanked at its Upper end. 
The Service port 88 leads from the top to the 

botton of the Slide valve 42. It registers with the 
Service port 3 in chamber quick Service position 
(Fig. 7) and also in full service position. It also 
registers in quick service lap position, at which 
time it is blanked, as will be described, and in 

3. 
the graduated service position assumed under 
brake pipe leakage (see Fig. 9). - 
There is an emergency port 89 which extends 

from the upper to the lower face of the Slide 
valve 42. It is without function except in emer 
gency position, in which position it registers 
with the brake cylinder port 8. At Such time 
the slide valve 42 moves clear of the Supplemen 
tal reservoir port 82. 
The quick service controlling valve 43 is formed 

With a recess 9 which in different positions of 
the valve connects the port 84 either with the port 
83 or with the port 85. s 
In restricted recharge and release (Fig. 4) it 

connects the ports 84 and 85 to afford a restricted 
exhaust from the brake cylinder to atmosphere. 
The Sane is true in normal recharge after re 
stricted release (see Fig. 5). It connects the 
ports 83 and 84 in atmospheric quick service (Fig. 
6) and in chamber quick service (Fig. 7). In 
quick service lap (Fig. 8) it connects the portS 
84 and 85 to afford a restricted discharge from tine 
quick service measuring chamber 24 to atmos 
phere. It assumes a similar position in gradu 
ated service by brake pipe leakage, but in Such 
position is Without any actual junction because 
the measuring chamber will ordinarily have been 
vented in quick service lap position before the 
position of Fig. 9 is aSSurned. - x - - - 

- The quick service controlling valve 3 is pro 
vided with a through port 92 which in all three 
release positions (Figs. 3, 4 and 5) registers with 
port 87 to permit charging of the supplemental 
reservoir. This port is devoid of function in all 
Other positions of the partS. 
There is a restricted service port 93 which leads 

from the top to the bottom surface of the quick 
service controlling valve 63. In the limiting right 
hand position of valve 43, relatively to valve 42, 
the port 93 registers with the port 88. Thus in 
quick Service lap position (Fig. 3) When port 33 
registers. With brake cylinder port 8 , the limited 
service. port 93 is in position to supply auxiliary 
reservoir air to the brake cylinder and is then 
controlled by the graduating valve . Á4 which 
closes the port in quick Service lap position but 
opens it in the position of Fig. 9 to afford a gradu 
ated service as a result of brake pipe leakage. 
The valve takes the position shown in Fig. 9 

only on a very gradual reduction of brake pipe 
pressure such as will occur when the engineer's 
brake Valve is in lap position. If the engineer's 
brake valve operates to produce a definite brake 
pipe reduction, the Wave Wii move to the cinam 
ber, quick service position of Fig. 7, that is, the 
piston 49 will move to the left with Sufficient force 
to shift the valve 43 on the valve f2. The grad 
uating valve 44 not only controls the port 33 but 
it also controls the port 92, and it will be ob 
Served that in normal recharge, after irestricted 
release (Fig. 5) it partially obstructs the port 92. 

OPERATION 
Normal recharge and release (Fig. 3) 

During release, on all cars except those at the 
front of the train, brake pipe pressure will rise 
gradually. The piston 49 of the triple valve will 
move in until its stem 45 engages the retard stop 
58, at which time it will be arrested because of its 
inability to overcome the spring 57. The valve 
parts will therefore be positioned as shown in Fig. 
3. The charging flow around the piston occurs 
at a relatively rapid rate, because both the ports 
55 and 56 are open. Air will flow from the brake 
pipe to the chamber within the slide valve bush 
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4. 
ing 4 and thence directly to the auxiliary reser 
voir and to the supplemental reservoir through 
the ports 92, 87 and 82. The brake cylinder will 
be exhausted at a rapid rate by Way of the ports 
8, the enlarged recess at the lower end of the 
port 85 and the port 76. The measuring chamber 
24 will be exhausted to atmosphere by Way of 
ports 3, the enlargement at the lower end of the 
port 84 and the port 75. 

It Will be observed that should the retainers be 
Set the brake cylinder preSSure and the preSSure 
in the measuring chamber 24 would both be held 
at the retained Value. 

Restricted recharge and release (Fig. 4) 
On the cars at the forward end of the train, the 

rise of brake pipe pressure is much more rapid 
so that the piston 49 overpowers the Spring 5, 
the piston moving inward to position the Valves 
as shown in Fig. 4. In this position charging flow 
from the brake pipe to the slide valve chamber is 
limited to the capacity of the port 56. Flow from 
the slide valve chamber to the Supplemental reser 
WOir occurs aS described in normal release. The 
brake cylinder is exhausted at a restricted rate by 
way of the ports 81, 85, (the flow being through 
the restriction 86) recess 9 and port 84. The 
measuring chamber 24 is exhausted as described 
in normal release. 

Normal recharge after restricted release (Fig. 5) 
After an interval the pressure differential be 

tween brake pipe and auxiliary reservoir will 
diminish and the retard stop spring 57 Will re 
store the piston 49 to normal recharge position. 
In doing so it merely shifts the piston and the 
graduating valve 44. The slide valve 42 and the 
quick Service controlling valve 43 remain in the 
position of restricted recharge and release. The 
graduating valve slightly covers the port 92. Al 
though the charging flow rate is restored, the rate 
of the exhaust to the brake cylinder is not af 
fected but remains restricted. In this Way the 
entire system will become charged and the reser 
Voir and brake pipe pressures will equalize while 
the brake cylinders will be completely exhausted. 
If retainers Were applied, the pressures Would be 
retained in the brake cylinder and the quick 
Service measuring chamber, just as described With 
reference to normal recharge and release. 

It should be observed that in all three recharge 
and release positions the enlarged cavities of the 
exhaust ports in the face of the slide valve are 
Connected to atmosphere (unless retainers are On) 
So that the slide valve is loaded and its frictional 
resistance to motion is increased by the pressure 
differential holding it to its seat. 

Atmospheric quick Service (Fig. 6) 
Assume now that the engineer reduces brake 

pipe pressure at a service rate. Piston 49 will move 
outward (to the left). If the parts are in the 
normal recharge and release position of Fig. 3, 
the triple valve will reach the atmospheric quick 
Service position of Fig. 6 merely by motion of the 
graduating valve 44 and the quick Service Control 
ling valve 43, but if the triple valve is in the 
position of normal recharge after restricted re 
lease (Fig. 5) the slide valve 42 must also be 
moved. Inasmuch as the slide valve 42 is loaded, 
as above explained, motion toward atmospheric 
quick service position (Fig. 6) from the normal re 
lease position after restricted recharge (Fig. 5) 
is resisted by the friction of the slide valve 42. 

It follows from this that the valves near the 
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forward portion of the train are stabilized against 
motion toward atmospheric quick Service position 
because the loaded slide valve must be moved, 
while those farther to the rear of the train are 
not So Stabilized, but move quite freely because 
only the quick service controlling valve and gradu 
ating valve must be moved. This reduces the risk 
that an erratic feed valve will initiate quick 
Service, 
When the parts reach atmospheric quick Service 

position (Fig. 6) the brake pipe port T2 is con 
nected by way of the port 83, recess 9 and port 
84, with the exhaust port 75. Consequently, the 
brake pipe is vented directly to atmosphere. At 
the same time brake pipe pressure acts on the 
lower face of the valve in the extensions at the 
lower end of the ports 83 and 84, and to a degree 
unloads the valve 42, so that it moves more freely 
than it did in the release positions. It will be 
observed that the measuring chamber 24 is still 
Connected to the atmospheric port. 

If retainers are on, quick service flow (in Fig. 6) 
will be to the retainer pipe and to the measuring 
chamber 24, acting as a combined volume. It foll 
lows that if retainers are set the drop produced in 
quick Service is less violent than it otherwise Would 
be, a condition which accords well with the fact 
that the brakes are already partially applied and 
the slack is bunched. 

Chamber quick service (Fig. 7) 
The atmospheric quick Service of Fig. 6 will per 

sist long enough to insure continued motion out 
Ward of the triple piston so that it will arrive in 
the chamber quick Service position of Fig. 7. In 
this position the port 72 is connected by the port 
83, recess 9 and port 84, with the quick service 
measuring chamber port 3, and disconnected 
from the atmospheric port 75. Consequently the 
chamber 24 will be gradually charged by flow from 
the brake pipe and the rate of venting flow Will 
diminish as the pressure in the measuring cham 
ber rises. In this way the venting flow is tapered 
Off and there is a minimum tendency toward the 
production of surging or wave action in the brake 
pipe. 
The brake cylinder remains connected to the 

atmosphere in the atmospheric quick Service posi 
tion (Fig. 6) but this connection is terminated in 
chamber quick Service position (Fig. 7). At Such 
time the Service port 88, which is exposed at its 
upper end by the leftward movement of the quick 
Service Controlling valve 43, registers with brake 
cylinder port 8. Thus flow to the brake cylinder 
from the auxiliary reservoir occurs and Will con 
tinue even though the piston 59 should overpower 
the light graduating Spring 66. 

Flow from the auxiliary reservoir to the brake 
cylinder will result in such reduction of auxiliary 
reservoir pressure that the piston 49 Will move in 
Ward (to the right) under preponderating brake 
pipe pressure. In this motion graduating valve 
44 moves to lap the restricted service port 93 in 
the controlling valve, after which the quick service 
controlling valve is shifted to bring the restricted 
service port 93 into register with service port 88, 
and at the same time to cause port 9 to bridge 
portS 84 and 85. The effect is to vent the quick 
Service measuring chamber 24 to atmosphere 
through the restriction 86, and also to load slide 
valve 42 and controlling valve 43 because of the 
Substantial areas of the vented cavities in these 
Valves. Thus loading resistS OWertravel. 

It will be observed that if retainers are ap 
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2,055,966 
plied, the retained degree of pressure will be held 
in the chamber 24. 

Quick Service on brake pipe reductions after the 
initial rediction. 

If now the engineer initiates another brake pipe 
reduction at the engineer's brake valve, the pis 
ton 49 will move outwardly (to the left) and the 
parts will return to the chamber quick service 
position of Fig. 7, without passing through the 
atmospheric quick service position of Fig. 6. 
Consequently, the brake pipe port T2 is connected 
with the measuring chamber port 73 by way of 
83, 9, 84. Thus while there is quick service vent 
ing, it is limited to the capacity of the measuring 
chamber 24. 
This ability to repeat quick Service venting with 

each Successive brake pipe reduction, and to hold 
the amount vented to a safe value, permits rapid 
graduation of the brakes in application. It avoids 
the risk (heretofore attendant upon the use of 
active quick service venting) that the venting 
would cause wave action and the wave action 
cause repeated venting thus initiating a vicious 
circle leading to an undesired full equalized ap 
plication. 

It will be observed that if retainers are applied 
at this time, they will operate to retain the charge 
in the measuring chamber 24, but when the valves 
are moved to release position, these charged vol 
unes will be in connection with the brake 
cylinder. 

Graduated Service by brake pipe leakage (Fig.9) 
From quick service lap the triple valve may 

move to a graduating position induced by brake 
pipe leakage while the engineer's brake valve is 
lapped. If the engineer leaves his valve in lap 
position, and if there is a normal amount of brake 
pipe leakage, piston 49 will move outward (to the 
lieft) from quick Service lap position (Fig. 8). It 
will be observed that in quick service lap position 
the lower ends of the ports 84 and 85 are at atmos 
pheric pressure, so that the slide valve 42 is quite 
heavily loaded and the valve 43 is somewhat load 
ed by cavity 9... Quick service controlling valve 
is also loaded since the Space 9 is subject to 
atmospheric pressure. Consequently, when the 
piston 49 inoves OutWard from quick Service lap 
position, provided it moves at a relatively slow 
rate as it would in a brake pipe reduction caused 
by leakage, the piston will shift only the gradu 
atting valve 44 and will be arrested when the 
Stem 45 engages the quick Service controlling 
valve 43. This will position the parts as shown 
in Fig. 9, in which the restricted service port 93 
allows a very slow flow to the brake cylinder. 
This flow is so restricted that it will keep pace 
Terely with the maximum permissible rate of 
reduction of brake pipe pressure by leakage alone. 
Should auxiliary reservoir pressure fall faster 
than brake pipe pressure under such conditions 
the valve would graduate back to quick service 
lap position (Fig. 8). 

Emergency position (Fig. 10) 

Upon a Sudden reduction of brake pipe pres 
Sure, which, it will be understood, is initiated at 
the engineer's brake valve, or elsewhere, and in 
tensified and propagated throughout the length 
of the brake pipe by the emergency vent valves 6, 
piston 49 will move to its extreme leftward posi 
tion and seat on the grasket 30. At such time the 
parts assume the position shown in Fig. 10 in 
which port 82 is exposed by the valve 42 and the 

S 
port 89 registers with brake cylinder port 8. 
Consequently both auxiliary reservoir air and Sup 
plemental reservoir air flow through the port 8 
to the brake cylinder. 
So far as the quick service function of the valve 

is concerned the supplemental reservoir 9 and 
the ports which control it, may be omitted. 
While I prefer to form the measuring chamber in 
the filler piece interposed between the triple 
waive and the auxiliary reservoir, other construc 
tions may be adopted. 

It is not essential that emergency venting be 
carried out in any particular way, and the pres 
ent invention might be incorporated in valves 
which produce emergency venting in any of the 
various ways known in the art. 
-There are distinct advantages, as stated, in 

causing the atmospheric service venting and the 
exhaust to the measuring chamber to take place 
through the main exhaust to the triple valve, so 
that they may be controlled by the retainer, but 
the advantage of Successively venting to atmos 
phere and to a closed chamber and the advantage 
of Subsequent venting to the chamber only may 
be secured irrespective of this arrangement. 
Except as stated in the claims the present inven 
tion, is not limited in this regard. 
While I have described such features as the 

graduating stem and retard stop in detail, other 
arrangements are known and can be availed of in 
cooperation with the valve features herein dis 
closed, and no limitation is implied to the specific 
arrangements selected for illustration. 
While I prefer to superpose, the graduating 

valve on the quick service controlling valve, this 
is not strictly necessary. The most useful char 
acteristics of the valve arise from the fact that 
there are two valves capable of moving differen 
tially with respect to the slide valve while the 
slide valve remains at rest. Equivalent results 
can be secured without superposing the third 
valve on the second; for example, the second and 
third valves may be mounted on the Slide valve. 
The broader claims are drawn with the intention 
of covering such arrangements. 
The triple valve as described in the present ap 

plication discloses certain features which are not 
here claimed but are reserved for prior applica 
tions. Control of flow between the reservoirs by 
the slide and graduating valve forms a part of 
the claimed subject matter of Patent No. 1,928,- 
091, and Patent No. 2,023,757, and the second of 
these two patents contains claims based on the 
position called normal recharge after retarded 
release. Certain features relating to loading of 
the slide valve are more broadly claimed in Patent 
No. 2,013,743, while the arrangement for pre 
venting creep from lap to quick Service, and cer 
tain details of the quick Service went to a cham 
ber are broadly claimed in application Serial No. 
593,635, filed February 17, 1932. . . . . . 
What is claimed is: 
1. The combination With a triple valve includ 

ing a triple piston and a slide valve, of a measur 
ing chamber; and two service venting means, 
controlled at least in part by said slide valve, and 
arranged to act Serially to vent the brake pipe, 
the first-acting of Said venting means causing 
flow to atmosphere, and the second causing flow 
to said measuring chamber, the parts being so 
arranged that the first flow terminates before the 
triple valve reaches Service position, and the sec 
ond flow commences substantially as the triple 
Valve reaches a position at Which flow to the brake 
cylinder commences, there being ports controlled 

5 

O 

5 

20 

25 

30 

35 

40 

5 

50 

55 

60 

65 

70 

5. 



15 

20 

25 

30 

35 

s 

50 

55 

65 

70 

75. 

6 
by Said slide valve for venting said chamber in a 
lap position. 

2. The combination of claim , further char 
acterized in that the triple valve has a brake 
cylinder exhaust port controlled by a retainer, 
and the venting flow from the brake pipe and the 
wenting of the measuring chamber both occur 
through said brake cylinder exhaust port. 

3. The combination with a triple valve includ 
ing a triple piston, a slide valve, and an aSSociat 
ed quick Service controlling valve movable rela 
tively to each other by lost motion of the piston 
with respect to at least one of said valves; of a 
neaSuring chamber; an exhaust port; a quick 
service port; and ports in said slide valve and 
quick Service controlling valve operative as the 
piston moves toward service position, first to con 
nect the quick Service port and the measuring 
chamber With the exhaust port, and then to dis 
connect them from the exhaust port while main 
taining the connection between said quick Service 
port and said measuring chamber, the parts being 
So arranged that as the triple piston returns un 
der falling auxiliary reservoir pressure, it shifts 
the controlling valve leaving the slide valve at 
rest, such shifting serving to disconnect the quick 
Service port from the measuring chamber and to 
connect the measuring chamber With the exhaust 
port, said exhaust port being the brake cylinder 
exhaust port of the triple valve and being con 
trolled by a retainer. 

4. In a triple valve, the combination of a triple 
piston; a triple slide valve actuated by said piston 
with lost motion; a quick service controlling valve 
coacting with said slide valve and actuated by 
said piston; and a measuring chamber, the parts 
being so arranged and the valves. So ported that 
the Slide valve remains at rest While the control 
ling valve moves from a release position to a quick, 
service position in which brake pipe air is vented 
to atmosphere, and both valves then move to a 
service position in which the brake pipe is con 
nected to said chamber, the side valve there 
after remaining at rest While the controlling Valve 
moves back to a lap position in which Said cham 
ber is disconnected from the brake pipe and 
Vented. 

5. The combination of a triple piston, a triple 
slide valve actuated thereby and having lost 
motion relatively thereto; a yielding retard stop 
resisting notion of Said piston to restricted re 
lease and recharge position, and serving to re 
store the piston to normal recharge position. With 
Out affecting the slide valve, Said slide valve open 
ing in normal release position and closing in re 
stricted release position a quick Service went pas 
sage; and valve means also controlling said quick 
Service passage, and actuated by motion of Said 
piston relatively to said triple Slide valve. 

6. The combination with a triple valve includ 
ing a triple piston, a quick Service controlling 
valve actuated thereby, and a slide valve also 
actuated by the piston, said triple Valve having 
a normal release position and a restricted release 
position from which last position the piston re 
turns upon approach to equalization between aux 
iliary reservoir and brake pipe pressures; of a 
stabilizing device including ports controllied by 
said controlling valve and Serving to load the 
Slide valve when the controlling Valve starts to 
service position with the slide valve in re 
stricted release position, and a quick Service port 
in the slide valve effective in normal, but not in 
restricted release position of the slide valve and 
subject to control...by the controlling valve, the 
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parts being so arranged that the friction of the 
slide valve stabilizes against motion to quick 
Service position those slide valves which have 
moved to restricted release position. 

7. The combination with a triple valve includ 
ing a triple piston, a quick Service controlling 
Valve, and a slide valve, said triple valve having 
a normal release position and a restricted release 
position, from which last position the piston re 
turns upon approach to equalization between aux 
iliary reservoir and brake pipe pressures; of a 
stabilizing device including ports controlled by 
Said conti'Olling Valve and Serving to load the Slide 
valve when the controlling valve starts to service 
position. With the Side valve in restricted release 
position, and a quick Service port in the slide 
valve, effective in normal, but not in restricted 
release position of the slide valve and subject 
to independent control by the controlling valve, 
the parts being SO arranged that the friction of 
the slide valve stabilizes against notion to quick 
Service position those slide valves which have 
moved to restricted release position; and a third 
Valve actuated by motion of said piston relatively 
to Said slide Valve and controlling a restricted 
Service port. 

8. The combination of claim 7 in which the 
restricted service port leads through the quick 
Service controlling valve. 

9. A triple valve including a triple piston, a 
slide valve, a quick service controlling waive and 
a graduating Waive, Said Valves being relatively 
shiftable by Said piston with differential lost mo 
tion; Said triple valve having a service position 
and a lap position between which the controlling 
Valve moves relatively to the slide valve, Said 
triple Valve establishing in its lap position a re 
stricted Service passage controlled by motion of 
the graduating valve relatively to the other valves. 

10. A triple Valve including a triple piston, a 
Slide valve, a quick Service controlling valve and 
a graduating valve, Said valves being relatively 
shiftable by said piston with differential lost 
motion, Said Valves having a Service position and 
a lap position between which the controlling valve 
moves relatively to the slide valve, said slide and 
controlling Valve conjointly establishing in Said 
lap position a restricted Service passage coin 
trolled by motion of the graduating valve rela 
tively to the controlling valve. 

11. A tripe valve including a triple piston, a 
slide valve, a quick service controlling valve and 
a graduating valve, Said valves being relatively 
shiftable by Said piston with differential lost mo 
tion; said slide and controlling valves having a 
service position in which a relatively large port 
to the brake cylinder is exposed by the controlling 
Valve, and a lap position in which the controlling 
valve overlies said port and places a restricted 
port in register therewith, Said restricted port 
being controlled by motion of said graduating 
Valve relatively to Said controlling valve. 

12. A triple valve including a triple piston, a 
measuring chamber, a slide valve, a quick service 
Controlling Valve, and a graduating valve, said 
valves being relatively shiftable by said piston 
with differential lost motion; said valves having 
a Service position in which a reiatively large 
Service port is open and a lap position, between 
which service and lap position the controlling 
valve moves relatively to the slide valve to con 
nect the measuring chamber selectively with the 
brake pipe and an exhaust, said valves affording 
in lap position a restricted Scrvice passage coin 
trolled by relative motion of the graduating valve, 
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- 13. The combination of claim 12 further chair 
acterized in that the triple valve is provided with 
a charging port for a supplemental reservoir con 
trolled by the graduating Walve. 

14. The combination of claim 12, further char 
acterized in that the triple valve is provided with 
a charging port for a supplemental reservoir 
controlled by all three Valves. 
.15. The combination of claim 12, further char 

acterized in that the frictional resistances of the 
valves to motion are so chosen that the triple 
piston will respond to a reduction. Of preSSure 
caused by brake pipe leakage to move the gradu 
atting valve but not the quick service controlling 
Valve. - 

16. A triple valve including a triple piston, a 
quick service measuring chamber, a slide Waive, 
and a quick service controlling valve, said Valves 
being so ported and so operatively connected with 
said piston that both valves move toward service 
position and connect the brake pipe first to at 
mosphere, until the slide valve has moved part 
way, and then to the measuring chamber, as the 
slide valve completes its motion; that the con 
trolling valve moves relatively to the slide Valve 
from service to lap position and through such 
motion connects the measuring chamber to eX 
haust after disconnecting it from the brake pipe; 
and that on a succeeding brake pipe preSSure 
reduction the controlling valve shifts relatively 
to the slide valve terminating the chamber Went 
and connecting the chamber again with the brake 
Ole. 

17. The combination of claim 16, further chair 
acterized in that the triple Valve has a brake cyl 
inder exhaust paSSage controlled by a retainer, 
and the flow from the brake pipe in quick Service, 
and from the measuring chamber in lap position, 
occurs to such exhaust passage. 

18. A triple valve, comprising in combination 
a triple piston; a slide valve; a quick Service con 
trolling valve; and a graduating Valve, Said valves 
being movable relatively one to another by mo 
tion of said triple piston; Said triple Valve having 
a lap position and tWo Service application po 
sitions in all of which the position of the slide 
valve remains substantially Unchanged, the Serv 
ice positions being differentiated by the rapidity 
of flow from auxiliary reservoir to brake cylinder, 
and both such flows being graduated, one by mo 
tion of the controlling valve and the other by 
motion of the graduating Valve. 

19. A triple valve, comprising in combination, 
a triple piston; a slide Valve With Seat; a quick 
service controlling Valve; and a graduating Valve, 
said three valves being movable by said piston 
with differential lost motion, said triple valve 
having a lap position and two Service positions 
in all of which the slide Valve remains Substan 
tially at rest With a Service port in register With 
a brake cylinder port in the Seat, and Said con 
trolling valve having a restricted Service port 
which in one service position registers with the 
service port in the slide valve, said restricted 
service port being controlled by Said graduating 
valve, said triple valve mechanism affording rapid 
service flow to the brake cylinder when said con 
trolling valve exposes the service port in the 
slide valve and restricted Service flow to the brake 
cylinder when said restricted port in the control 
ling. Valve registers with the service port in the 
slide valve and is eXposed by Said graduating 
Wave. - - 

20. A triple valve, comprising in combination 
a triple piston; a slide valve; a controlling Valve; 

and a graduating valve, said valves being mov 
able by said piston with differential lost motion; 
the parts being so. arranged that the controlling 
valve acts to graduate a rapid service flow through 
the slide valve, and the graduating valve operates 
to graduate a restricted service flow through the 
controlling valve and slide valve in Series. 

21. A triple valve, comprising in combination 
a triple piston; a slide valve; a controlling Valve; 
and a graduating. valve, said valves being mov 
able by said piston with differential lost motion; 
the parts being so arranged that the controlling 
valve acts to graduate a rapid service flow through 
the slide valve and to establish a quick Service 
went passage from the brake pipe, and the gradu 
atting valve operates in one position of the con 
trolling valve to graduate a restricted Service flow 
through the controlling Valve and slide Walve in 
series, the quick service vent passage being then 
closed by said controlling valve. 

22. A triple valve, comprising in combination 
a triple piston; a slide valve; a controlling valve; 
and a graduating Valve, Said Valves being now 
able by said piston with differential lost motion; 
the parts being so arranged that the controlling 
valve acts to graduate a rapid service flow through 
the slide valve and to establish a quick Service 
Went paSSage from the brake pipe to a measuring 
chamber, and the graduating Valve operates in 
One position of the controlling Valve to graduate 
a restricted service flow through the controlling 
Valve and slide valve in series, the quick service 
vent passage being then closed by said controlling 
Valve. 

23. A triple Valve, comprising in combination 
a triple piston; and a plurality of Valves of the 
Slide type movable by Said piston with differential 
lost motion, said Valves being so ported that as 
they shift from release position to application po 
Sition they pass through two quick service posi 
tions in the first of which the brake pipe is vented 
to atmosphere and in the second of which the 
brake pipe is Vented to a measuring chamber, said 
Valve having a lap position to which the valve is 
moved from Service position, in Which lap position 
Said measuring chamber is vented, and from 
Which lap position the Valve may move back 
toward Service position upon a SubSequent re 
duction of brake pipe pressure, the valves in such 
motion passing thi'Ough the Second-named quick 
service venting position only. 

24. A triple Valve, comprising a triple piston; 
a slide valve; a controlling Valve; and a graduat 
ing Wave, the controlling valve coacting With the 
Slide WaWe under a normal Service reduction of 
brake pipe preSSure to graduate Service flow to 
the brake cylinder, and the graduating valve co 
acting. With the controlling Valve to graduate 
restricted service flow to the brake cylinder as 
the result of brake pipe leakage when the con 
trolling Valve is in lap position. 

25. A triple Valve, comprising a triple piston; 
a slide Valve; a controlling valve; and a graduat 
ing waive, the controlling valve coacting with the 
slide Valve under a normal Service reduction of 
brake pipe pressure to graduate Service flow to 
the brake cylinder and to control quick Service 
venting of the brake pipe, and the graduating 
Valve coacting With the controlling valve to grad 
luate restricted service flow to the brake cylinder 
as the result of brake pipe leakage when the con 
trolling valve is in lap position. 

26. A triple valve, comprising a triple piston; 
a slide Valve; a controlling Valve; and a graduat 
ing valve, the controlling valve coacting with the 
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side Valve under a normal service reduction of 
brake pipe preSSure to graduate Service flow to 
the brake cylinder, and the graduating Valve co 
acting With the controlling Valve in lap position 
and as the result of brake pipe leakage to gradu 
ate restricted Service flow to the brake cylinder, 
and in a release position to control communica 
tion with a Supplemental reservoir. 

27. A triple Valve, comprising a triple piston; 
a slide Valve; a controlling Valve; and a gradu 
atting valve, the controlling valve coacting With 
the slide Waive under a normal service reduction 
of brake pipe pressure to graduate service fow to 
the brake cylinder and to control quick Service 
venting of the brake pipe, and the graduating 
waive coacting with the controlling Valve in lap 
position and as the result of brake pipe leakage 
to graduate restricted Service flow to the brake 
cylinder and in a release position to control con 
nunication with a Supplemental reservoir. 

28. In a triple valve, the combination. Of a 
triple piston, a slide valve, a controlling valve, 
and a graduating valve, said three valves being 
actuated by the triple piston with differential lost 
motion, the graduating valve having a greater 
range of motion than the controlling valve rela 
tively to the slide valve, said triple valve having 
a service position and a lap position between 
which the slide valve is not shifted and the 
graduating valve and controlling valve shift dif 
ferentially, said slide valve having a service port 
through which a restricted flow is graduated 
by the graduating valve on initial motion from 
lap toward service position, and through which a 
larger fiow is graduated by the controlling valve 
upon further motion from lap to Ward Service 
position. 

29. In a triple valve, the combination of a triple 
piston, a slide valve, a controlling Valve, and 
a graduating valve actuated by said piston with 
differential lost motion, in Such manner that aS 
the piston reverses its motion first the graduating 
valve and then the controlling Valve are put in 
motion, said triple valve having a service posi 
tion and a lap position between Winich the slide 
valve does not shift and the slide valve having 
a quick service port and a service port, each of 
which is then in operative position, the Valves 
being so arranged that upon initial motion from 
lap toward service position, motion of the gradu 
ating valve controls a restricted flow through said 
Service port while the quick service port remains 
closed, and upon further movement the con 
trolling valve moves, opens the quick Service 
port and graduates a more rapid flow through 
Said Service port. 

30. A triple valve comprising in combination 
a triple piston; a slide valve; and a plurality of 
graduating valves shiftable relatively thereto, 
said valves being actuated by Said piston, the 
valves being so ported as to offer, in different posi 
tions, different graduated service flow paths of 
different maximum capacity, the Service flow path 
of smaller maximum capacity being opened by 
initial motion from lap position. 

31. A triple valve comprising in combination a 
triple piston; a slide valve; and a plurality of 
graduating valves shiftable relatively thereto, 
said valves being actuated by Said piston, the 
valves being so ported as to offer, in different 
positions, different graduated service flow paths 
of different maximum capacity, said Service flow 
paths being graduated by different graduating 
valves. 

32, A triple valve comprising in combination, 
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a triple piston; a slide valve; and a plurality of 
graduating valves shiftable relatively thereto, 
said valves being actuated by said piston, one of 
Said graduating Waives controlling quick Service 
Venting flow, the Valves being So ported as to 
offer in different positions graduated Service fioW 
paths of different maximum capacity, the flow 
path of the Smaller maximun capacity being 
Opened by initial motion from lap position While 
the quick Service passage is closed by Said gradu 
atting Valve. 

33. A triple valve comprising in combination, 
a triple piston; a slide Valve; and tWO graduat 
ing Valves shiftable relatively thereto, Said Valves 
being actuated by Said piston, One of Said gradu 
atting Valves controlling a Service port and a quick 
Service went port, and the other of Said graduat 
ing valves controlling a service port of Small 
capacity, the last-named valve serving to open 
Said Small capacity Service port upon initial no 
tion from lap position while the first-named 
valve closes its service port and the quick Service 
Went port. 

34. A triple valve comprising in combination 
a triple piston; a slide valve; and a plurality of 
graduating valves shiftable relatively thereto, 
said valves being actuated by said piston, the 
valves being so ported that one of said graduat 
ing valves controls quick Service venting flow and 
another Of Said graduating WalVeS COntols Service 
foW to the brake cylinder through a relatively 
restricted port and opens Such port on notion 
from lap position, While the quick Service port 
remains closed by the first-named graduating 
valve, said valves being further provided with 
portS for establishing a in Ore rapid graduated 
flow to the brake cylinder while the first-named 
graduating Valve opens Said quick Service port. 

35. The combination of a triple valve compris 
ing a triple piston; a slide valve; and a plurality 
of graduating Valves movable relatively to the 
Slide Valve, Said Valves being actuated by the 
piston, and means comprising ports in Said valves 
for causing one of Said graduating valves to open 
and close a quick Service port and for graduating 
two Service flow paths to the brake cylinder while 
the slide valve remains at rest, said Service flow 
paths being of different maximum capacity and 
being graduated by at least one of Said graduat 
ing Valves, the Smaller of Said paSSages being : 
graduated While the quick service passage is 
closed and the larger of Said paSSages being 
graduated While the quick Service passage is open. 

36. In a triple valve, the combination of a 
triple piston; a triple slide valve actuated by : 
Said piston With lost motion; a dick Service 
controlling Wave coacting With Said slide Valve 
and actuated by said pistOn; and a measuring 
chamber, the parts being So arranged and the 
Valves So ported that the slide valve remains at 
rest While the controlling valve moves from a re 
lease position to a quick Service position in which 
brake pipe air is vented to atmosphere, and both 
Valves thereafter move to a Service position in 
Which the brake pipe is connected to said cham 
ber, such motion of the slide valve serving to 
close Said Went to atmosphere. 

37. The combination with a triple valve includ 
ing a triple piston, a slide valve, and an asso 
ciated quick Service controlling valve movable 
relatively to each other by lost motion of the 
piston With respect to at least one of said valves: 
of a measuring chamber; an exhaust port; a 
quick service port; and ports in said slide valve 
and quick Service controlling valve operative as 
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the piston moves toward service position, first to 
connect the quick Service port and the measuring 
chamber With the exhaust port, and then by mo 
tion of the slide valve to disconnect them from 
the exhaust port While maintaining the connec 
tion between said quick Service port and Said 
measuring chamber, the parts being so arranged 
that as the triple piston returns under falling 

auxiliary reservoir pressure, it shifts the control 
ling valve leaving the slide valve at rest, such 
shifting causing the controlling valve to dis 
connect the quick Service port from the measur 
ing chamber, and after Such disconnection to 
Connect the neaSuring chamber With exhaust. 

CHARES A. CAMPBEL, 


