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UNITED STATES

2,613,743

PATENT OFFICE
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ATR BRAKE

Charles A. Campbell, Waterfewn, N. Y., assignor
to The New York Air Brake Company, a cor-
poration of New Jersey

Application February 12, 1932, Serial No. 592,642

31 Claims,

This invention relates to air brakes, and par-
ticularly to triple valves.

The invention is particularly applicable to that
type of triple valve described and claimed in my

5 orior application Serial No. 524,749, filed March
23, 1931. Characteristic features of such prior
application are the use of two reservoirs, an aux-
iliary reservoir and a supplemental reservoir; the
control of charging of and equalization between
said reservoirs by the triple slide valve and
graduating valve; the use of auxiliary reservoir
pressure in service and of auxiliary and supple-
mental reservoir pressures in emergency; the use
of a quick service limiting valve in conjunction
with a combined quick service and stabilizing
port; and the use of a stabilizing port rendered
effective by motion of the stide valve to restricted
release position and the subsequent return of the
triple piston and graduating valve to normal re~
charge position. Consequently these features,
though disclosed in the present application in a
particular form, are not herein claimed broadly.

The prior application also includes a mecha-
nism providing a stage build-up for brake cylin-
der pressure. Such mechanism is not illustrated
in the present application, but it is now known
in the art that devices of this sort may be inter-
posed in the path of flow from the brake cylinder
port of the triple valve to the brake cylinder.
The presence or absence of such a device is im-
material to the features here claimed.

The structure of said prior application demon-
strated in rack tests, highly desirable operative
characteristics on trains as long as 150 cars all
equipped with the new valve. It also developed
satisfactory operating characteristics in 150 car
trains when present standard K2 valves were in-
serted either singly or in groups at various dif-
ferent points in the train. It was found, how-
ever, that with such mixed trains when the quick
service venting function was materially intensi-
fied beyond what was contemplated originally (as
was done in later tests to speed up the propaga-
tion of the service reduction throughout the brake
pipe) there was an increasing tendency toward
unsatisfactory action of the train as a whole in
two respects. The relatively slow venting action
of the K2 triples set up differential pressures in
the brake pipe when a considerable number of
K2 triples were grouped together, and this re-
sulted in surging flow in the pipe and occasional
undsasired release of certain triple valves. The
braks cylinder pressures attained in different
portions of the train as a result of light reduc-
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tions of brake pipe pressures differed in greater
degree than was thought desirable.

The present invention overcomes these diffi-
culties in a satisfactory manner. The novelty
over the prior application above identified resides 5
chiefly in the porting of the slide valve and
graduating valve and their respective seats.

Generally stated, the present invention is
characterized by the use of a relatively large
quick service venting port, leading to atmosphere,
to secure rapid propagation of the service pres-
sure drop throughout the brake pipe, in con-
junction with a relatively small service port so
coordinated as to flow rate with the quick service
venting port that even in light application the
venting flow will be terminated by the quick serv-
ice limiting valve before the triple slide valve
starts to move toward lap position. Further-
more, the lapping action of the valve is made
slow and gradual. The effect is to insure a defi-
nite quick service drop in brake pipe pressure and
yvet afford capacity to vent air flowing in a brake
pipe from any block of grouped K type valves
toward the improved valves. The attainment of
standardized quick service pressure drop and the g5
venting of the brake pipe to atmosphere, rather
than to the brake cylinder, permit avoidance of
conditions which, under certain circumstances,
resulted in the uneven brake cylinder pressures.

Comparatively speaking, it is easy to devise gg
a triple valve which when used exclusively in
a train will give desirable operating conditions
including rapid service propagation, but it must
be remembered that for twenty years, and per-
haps longer, after the contemplated change to 35
a new type of valve has been made, there will
be in the United States substantial numbers of
the present standard K type triple valves stiil
in service. The improvements produced by the
present invention meet the requirement of satis- 40
factory working in trains with K type valves in
addition to improving the genéral operation of
the new valve when used exclusively in trains.

Another important feature of the valve here
disclosed is that when the valve moves to what 45
may be called emergency lap position after an
emergency application, it does not completely
lap the ports, but leaves the auxiliary reservoir,
supplemental reservoir, and brake cylinder con-
nected with each other through restricted com-
munications. The practical importance of this
is that when an emergency application must be
released by bleeding the reservoirs, this can be
accomplished through a single valve. If the triple
valve were moved to an actual lap position, as 85
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“ports lay in the same plane.

2
the auxiliary reservoir is bled to release the
brakes, it would be impossible completely to vent
the supplemental reservoir and brake cylinder
unless additional bleed valves were used. By in-
suring that these three volumes communicate
in emergency lap position, a single bleed valve
placed, for example, on the auxiliary reservoir,
will serve .to vent:all three.

The -atmospheric .quick serviee vent -and the
quick service limiting valve are disclosed and
claimed in a prior application Serial No. 517,608,
filed February 21, 1931, while the slow lap feature
and the arrangement for preventing creeping
from lap to quick service .position are more
broadly claimed in application Serial No..593,635,
filed February 17, 1932.

The preferred embodiment of the invention will
now be described in connection with the accom-
panying drawings, in which,—

Fig. 1 is an elevation, partly broken away,
showing the triple valve -assembled ‘with a por-
tion of the brake pipe, emergency vent valve,
auxiliary and supplemental reservoirs, brake cyl-
inder and related accessory apparatus.

‘Fig. 2-is a vertical axial secticn of the triple
valve, together with the filler piece to which the
supplemental reservoir is connected, and a por-
tion of the auxiliary reservoir, the parts being
shown in ‘normal release position.

‘Fig. 3 -is'an enlarged secticnal view similar to
a portion of Fig. 2 and showing the valve seat,
triple -slide valve, -graduating valve and piston
stem -in ‘normal release position.

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

‘Fig. 5 is a -similar view showing the positions
assumed by -the parts in normal recharge fol-
lowing restricted -release.

-Fig. 6-is a-similar view showing the parts start-
ing -toward service position from the position of
normal recharge following :restricted release.

‘Fig. 7-is-a similar view showing .the parts in
quick service position. '

'Fig. -8 is a-similar view showing -the parts in
full -service position.

Fig. 9 is-a similar view showing the -parts in
preliminary -service lap position.

Fig. 10 is a-similar view -showing the parts in
service lap -position.

Fig. 11 is a-similar view showing the parts in
emergency ‘position, - (This -position is assumed
also when an-overreduction of brake-pipe pres-
sure occurs, i. e., say-more than fourteen pounds
below -equalization ‘with the auxiliary -reservoir.)

Iig. 12 is .a similar view-showing the:prelimi-~
nary -emergency lap :position.

Fig, 13 is -a -similar view -showing secondary
emergency lap position, which,.strictly spedking,
is not a :true lap position, for the reason that
both reserveirs remain connected with the-brake
cylinder.

Pig, 14 is a plan view of the seat for the triple
slide ‘valve.

-Pig. 15 is o plan wiew showinhg the upper face
of ‘the .triple slide:valve.

‘Fig, 16 is a view of .the lower face.of the triple
slide valve.

Fig, 17 is a plan view showing .the .top of the
graduating valve.

Fig.18 is a view. of .the lower face of the gradu-
ating valve.

Figs.'2 to 13 inclusive are:diagrammatic views
to the extent that:they are drawn as if all:the
.Obviously .a more
compact arrangement can be:secured by other

2,013,743

but functionally equivalent Iocations of the porfs.
The preferred arrangement is shown in Figs, 14
to 18, inclusive, which show the seat and the
valves drawn substantially to scale with the best
port locations now known.

Referring first to Fig. 1, a portion of the brake
pipe is indicated at 2{. This is connected from
car to car by the usual brake pipe hose, and pres-
sure in the brake pipe is controlled by an en-
gineer’s brake valve of any suitable type located

.in the locomotive.

Interposed in the brake pipe is a bracket fit-
ting -22 which offers a connection for an emer-
gency vent valve of the pipeless type, generally
indicated by the reference numeral 23. This
brake pipe vent valve may be of any preferred
construction, but is preferably of that type which
responds to a brake pipe reduction occurring at
a-rapid rate. When the valve responds it vents
the brake pipe 2{ preferably directly to atmos-~
phere.

The function of the vent valve is merely to
assist in propagating throughout the length of
the brake pipe a sudden or emergency pressure
reduction. Its response is wholly independent of
the response of the triple valve.

Also connected to the bracket fitting 22, and
communicating therethrough with the brake pipe
21, is the branch pipe 24. This communicates
through a cutout cock 25, centrifugal dust sep-
arator ‘26, and union 21, with the lower case or
body.28 of a triple valve whose main body appears
at-28. This friple valve has the usual front cap
31 and retainer 32 and is mounted against a filler
piece 33 which in turn is seated on one end of
the auxiliary reservoir 34. The brake cylinder
88 -is ‘mounted on the other end of the auxiliary
reservoir 34. A supplemental reservoir is shown
at 36 and is connected by the pipe 37 and fitting
38 with the filler piece -33. The purpose of the
filler -piece 33 is to.afford a mount for the triple
valve which will connect it with both reservoirs
and.-the brake cylinder. The reservoir 34 is pro-
vided with the usual bleed valve 40,

‘Referring now :to Fig. 2, the body 28 is pro-
vided with the usual valve chamber bushing 39
which is. formed with the usual flat valve seat 41
for the triple slide valve 42, The graduating valve
43 'is slidable on top of the:slide valve cn which
its seat.is formed. The cylinder bushing 44 is of
usual construction except that it is formed on
its :outer side with a groove 45 which serves to
connect .three feed ports, a relatively large port
48, and two smaller ports 47 and 48, whose total
capacity approximates the capacity of the port
46, and whose individual capacities are in propor-
tion to the volumes of the reservoirs 36 and 34.

The triple piston appears at 49 and has the
usual bead with a narrow slot 58 which seats on
the end of the slide valve bushing and determines
the rate of restricted charging. 'There is the
usual graduating button 1. The piston stem 52
has a guiding spider 53 at its end, and between
this spider and a collar 53 the slide valve 42
has limited lost motion. The graduating valve 43
is closely confined in a notch in the stem 52 and
is held seated by a leaf~spring 55. A bow-spring
B6 seats the valve 42.

Threaded into the inner end of the body 29
is a ported member 57 which has a central hub
58 serving as a guide .for the forward end of the
retard stop 59. At the rear end the stem 59 is
guided in a bushing 6{ threaded into the mem-
ber 57. It is limited in its forward motion by a
flange or collar 62 and is urged forward by a rela-
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tively light coil spring §3 which surrounds the
stem and is confined between the bushing 6{ and
the collar 62. Slidably mounted on the hub 58
is a sleeve 84 which carries a lug 65. This lug
limits the inward motion of the slide valve 42.

The retard stop 59 coacts solely with the end
of the stem 52. Consequently, at the end of re-
stricted releasz and recharge it moves merely
the piston stem 82, piston 48 and graduating valve
43, the slide valve 42 remaining unafiected in its
innermost or restricted release position.

The front cap 3! has the usual plug 66 which
serves as a guide for the graduating stem 67.
This has near its forward end the usual collar 68
which seats on a stop 69 formed in the front cap.
A light graduating spring 7{ surrounds the stem
87 and is confined between the nut 86 and the
collar 68. Also seated against the stop 69 is a
ring 74 having an inward extending flange 73.

. This flange is engaged by the collar 68 when the

stem G7 moves back slightly and then brings into
action a second and heavier graduating spring
74 which is confined between a portion of the
nut 58 and the inward flange 738 on ring 72.

The parts are so arranged that button 5! en-
gages the end of stem 67 without compressing
either spring in quick service position; com-
presses spring 7{ until collar 68 engages flange
78 in full service position, and overpowers both

a4 springs until the piston 49 seats on the front cap

gasket 75 in emergency (and overreduction) po-
sition.

It will be observed that the guide member 57
projects into a port 78 formed through the filler

5. plece 83 and serving to connect the valve cham-

ber within the bushing 39 with the interior of
the auxiliary reservoir 34. The brake cylinder
pipe 77 which extends through the auxiliary
reservoir 34 to the brake cylinder 3% (this being
standard practice in freight brakes) communi-
cates with a passage 78 in the filler piece 33
which registers with the brake cylinder passage
79 in the body 29.

The body 29 may be a standard body for an
ordinary K-type triple valve now standard and
extensively used on North American railways.
This body has in its lower portion a chamber,
which in the K-triple valve is used for the emer-
gency bpiston. This chamber, in conjunction
with a registering chamber formed in the special
lower case 28, is used in the present valve to
receive a quick service limiting valve body 8f.
This body 8! is formed with a flange 82 to con-
fine the ring gasket 83 which forms a seal be-
tween the upper end of the body 8! and the
upper end of the recess in the body 29. At about
midlength the body 8§ carries an annular flange
84 which seals in a counter-sink in the lower
case 28 and which seals against the gasket 85
interpesed between the lower case 28 and the
triple valve body 23. The lower end of the body
81 seats on an annular ported gasket 86 and thus
seals with the lower end of the recess in the
lower case 28.

The brake cylinder passage 18 communicates
with an annular passage 87 which surrounds the
upper portion of the body 8! and to which the
brake cylinder port {48 in the triple slide valve
seat leads by way of passage 149,

The body 81 is in the form of an inverted cup
and ingerted through ifs lower end is a second
cup-like member 9i. This makes a tight joint by
means of the gasket 92, with the body 8{ and has

" a central passage 93 leading from the ported

3
valve seat 84 for the pin valve 95. The lower
end of the member 91 is formed with a rounded
annular seat 96 for a flexible diaphragm 871. A
rounded diaphragm-clamping ring 98 engages the
lower side of the diaphragm 87 and is held in :5
place by & ported annular nut 39, The pin valve
95 is seated in a central hub made up of a thrust
member {8 and a nut 182 threaded into the
member 161 through the center of the diaphragm.
Thne member {981 also coacts with the nut 98§
to limit downward moticn of the diaphragm.

The pin valve 95 is shown as of a construction
familiar in governor tops and feed valves, but
may be of any suitable type in which the pin
valve is free to aline itself with the seat 94. A
cailed cempression spring 183 is confined between
the members 91 and {82 and acts to urge the di-
aphragm 87 downward, that is, in a direction
to open valve 985.

Branch pipe 24 communicates through the
union 27 and sirainer 184 with three passages.
Of these passages 105 leads to the drain cup i68;
passage {67 leads to the space to the left of the
triple piston £9; and passage 108 leads to the
space outside the member §i and thence through
the opening 189 to the space above the diaphragm
87, When the valve 85 is unseated, this space
is in communication through the seat 84 and
kore 93 with the passage {11 which leads through
the members 8{, 28 and 29 to the quick service
port 12 in the slide valve seat.

From the space 113 with which the supple-
raental reserveir pipe 37 communicates there is a
passage {14 which leads to the space {15 beneath
the diaphragm 87. There is also a passage (46
which connects with the supplemental reservoir
port {47 in the slide valve seat.

Also formed in the slide valve seat 4! in bush-
ing 3% is the brake cylinder port {18 already de-
seribed as connected by passage (13 with the
chamber &7 and brake cylinder passage 7T8.
There are in the seat 4! two exhaust ports {21
and {22 which are connected together and to a
groove 123 in body 29 by means of a groove port
{24 formed in the outer surface of bushing 38.
The groove port {23 leads around the bushing
8§ and communicates with the retainer pipe upon
wiich the retainer 32 is mounted.

The slide valve 42 has a through port 125,
termed the stabilizing port, which exfends froi 50
the lower to the upper face of the valve. This port
is so located that when the slide valve 42 is in re-
stricted release position (see Figs. 4 and 5) it
registers with the port {12 in the seat 4i, and
wiien the piston moves back to normal recharge 55
position after restricted release, the upper end
of the port 125 registers with a port in the
graduating valve (described hereinafter) to form
a stabilizing connection (see Fig. 5). The port
125 is functionless except in the position of Figs. 60
5 and 6.

There is a through port 128, called the brake
pipe quick service port, which extends through
the valve from the top face to the bottom, and
terminates in the lower face of the valve in an 65
enlargement or recess {27 of considerable su-
perficial area. There is a small extension of the
recess 127 which communicates with a restricted
port 128 also terminating in the lower face of the
slide valve. : :

There is a third through port 129 in the slide
valve, known as the atmospheric quick service
port. This port terminates on the lower face of
the valve in an enlarged cavity 13! also of con-
siderable superficial area. Formed in the body 75.
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of .the slide valve 42 is an exhaust port 132 which
terminates .in .two exhaust .cavities 133 and 134
each of considerable superficial area, which in
normal release position aline with the exhaust
seat port 122 and the brake cylinder port 1i8
respectively. For an idea of the area of ports
127,431, 138,.and {34, as compared to the area of
the lower face of the slide valve, see Fig. 16.

Branching off from the exhaust port 132 is a
small loading port {35 terminating in the lower
face of the slide valve. There is also a second
branch exhaust passage 136 which terminates in
a small ‘port {37 in the lower face of the slide
valve, ‘The port 4387 is termed the restricted re-
lease port and the capacity of the port is such
that a-much slower release of air from the brake
cylinder will take place when this port registers
with port 122 (see Figs. 4, 5, and 16).

There is a through port 138 extending from the
upper ‘to the lower face of the slide valve and
known as the service port. 'This port is formed
at its upper end with a narrow extension or
tail port (38 designed to permit restricted flow
of :auxiliary reservoir air fo the brake cylinder
in preliminary lap position :and in graduating
brakes an;after the initial brake pipe reduction.
At thelower end the port is formed with an en-
largement or extension (4{ which registers with
the brake cylinder port to permit initial flow to
the ‘brake cylinder in quick service position (see
Fig. 7). A flow restricting choke {42 is pressed
into the port 138 to control the maximum flow
rate therethrough.

‘There is a supplemental reservoir charging
port 143 which extends from the upper to the
lower face -of the slide valve 42. This valve ter-
minates in an elongated cavity or recess {44 in
the lower face of ‘the slide valve so as to register
with .port {17 in both release positions. The
maximum flow rate through the port is con-
trolled by a choke (45.

There is also an emergency port {48 which ex-
tends :from the right hand or inner end of ‘the
slide -valve.42. In the actual construction shown
in Figs. 15.and 16, the port 148 takes the form of
a:groove milled in the lower face of the slide
valve .and extending from the inner end there-
of. In the diagrammatic views it is shown as a
port extending through the body of the valve in
order to permit a distinction between it and the
charging port 143.

The-graduating valve 43 has in its lower face
a cavity {47, which connects the ports 126 and
i29 when the graduating valve 43 is in its inner
or right hand position .on slide valve 42, This
connection is effective for quick service flow only
in quick .service position (Fig. 7) and full service
(Fig. 8) in which position ports 126 and 129 reg-
ister ‘with seat ports {2 and :{2i. While the
quick service vent path remains open in full serv-
ice, flow is limited by valve 85 which gradually
closes as brake pipe pressure falls to a chosen
value (i. e., a pressure some chosen amount, say
five pounds per square inch less than the pres-
sure in the supplemental reservoir 38). 'The
connection.of ports 126 and (29 by cavity (47
is useful in normal recharge after restricted re~
lease,.and in start to service from such position
as ‘it vents port 129 through ports 126 and 121,
thus venting to atmosphere a large area on the
lower face of the slide valve fo load the valve and
develop additional resistance to its motion. Start
to service from normal release .position similarly
effects unloading of the slide valve as will be ex-
plained hereafter.

‘The .graduating valve has in ifs lower face &
recess 148 having an extension {48 which registers
with the stabilizing port {25 in normal recharge
after restricted release (Fig. 5) and during start
of movement therefrom toward service (Fig. 6). 5
A port 15 connects recess 148 and extension 149
with the :space within valve chamber bushing 38.
In ‘Figs. 1-13 the port #5! is shown extending
through the .top -of the valve, but actually (see
Figs. 17 and 18) it extends to a lateral edge of 10
the valve to :insure ‘free flow and the wing on
that side of the slide valve is suitably modified
to permit free flow to:the lateral port.

DESCRIPTION. OF OPERATION 15
‘Normal release position (Figs. 2 and 3)

On.a gradual rise of brake pipe pressure, the
piston. 4§ moves.inward until arrested by the re-
tard stop. 58 without compression of the spring 63. 20
In this.position passages 47 and 48 are both open
and brake pipe air flows around the edge of the
piston to.the slide valve chamber and thence to
the auxiliary reservoir at the normal charging
rate. 25

The recess 44 overlies the port {17 and flow
occurs .between the.slide valve chamber and the
supplemental reservoir at rates controlled by the
relation. of pressures and the capacity of :the
choke port 445, As the supplemental reservoir is 30
not drawn .upon .in -service, -the initial flow will
commoniy be from the supplemental toward the
auxiliary reservoir, thus assisting in charging the
auxiliary reservoir at a rate which is slow enough
to avoid any risk of delaying motion to restricted gg
release .and. recharge position under the condi-
tions described below. After equalization of pres-
sure -between the two reservoirs they will be
charged. concurrently.

The-exhaust:ports 133 and 134 register with the 4
ports 122 .and (88, thus giving a free exhaust of
brake-cylinder air.

It will be observed that the cavity 127 overlies
port 4 §2 so that this cavity is at brake pipe pres
sure. PFurthermore, -initial movement of the 45
graduating valve 43 to the left would cause cav-
ity 147 -to bridge ports 126 and 129, thus subject-
ing-cavities 127 and ‘13f both to brake pipe pres-
sure, tending to reduce the effective pressure with
which- the slide valve 42 is held to its seat. In 59
this-way the valve 42 is unloaded or conditioned
for relatively free movement toward quick service
position. ‘It is'an important operative character-
istic of this -valve that upon initial movement
of :the graduating valve 43 and piston 4% in a 55
service :direction from normal release position,
the .slide -valve is-unloaded and hence in condi-
tion for relatively free motion.

Restricted release and recharge position. (Fig. 4) 60

Upon a rapid rise of brake pipe pressure, such
as.oceurs in the forward cars of a train, the piston
49 moves inward.and overpowers the spring 83 so
that the charging flow is reduced to the capacity
of the port 48 and groove 50. 65

Cavity 144 still registers with the port 117 so
that the charging flow to the supplemental res-
ervoir continues as in normal release position.
The stabilizing port {25 is moved into register
with the seat port 112 but flow through the port 70
125 is interrupted by the graduating valve 43.

The small extension port (28 now overlies the
quick service seat port 121 so that cavity 127 is
at atmospheric pressure. The brake cylinder
port 108 is-still.connected to the exhaust port 122 75
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but the communication is through the restricting
port i37 so that the brake cylinder is exhausted
gradually to atmosphere,

Normal release position (Figs. 2 and 3)
lease (Fig. 5)

After appropriate equalization has been
reached beiween the brake pipe and the aux-
iliary reservoir pressures, the retard stop spring
83 shifts the piston 89 and graduating valve 43
outward and the parts assume the position shown
in Pig. 5 in which the charging rate from the
brake pipe to the auxiliary reservoir is restored
to the aggregate capacity of the ports 47 and 48.
The slide valve 42 is not moved and the cavity 48
still registers with the upper end of port {43, so
that charging flow to the supplemental reservoir
is still that determined by the flow capacity of
choke {45.

The outward motion of the graduating valve 43
causes cavity {47 to connect ports 126 and {29,
and as the port 128 remains in register with the
port {21, all the ports named are at atmospheric
pressure. This means that the relatively large
areas cf the recesses 127 and 3! (as well as the
recesses 3% and {34) are at atmospheric pres-
sure so that the valve 42 is held to its seat with
considerable force and develops considerable fric-
tional resistance against motion toward service
position.

An important characteristic of the triple valve
here described and claimed is that the triple slide
valve 42 must move when the triple valve shifts
from any release and recharge position to quick
service position. Those valves which move from
normal relsase position move freely because the
slide valve 42 is unicaded. Those valves which
iove to quick service position from restricted re-
lease and recharge position, or from normal re-
charge after restricted release, move with consid-
erable resistance because the slide valve 42 is
loaded.

The stabilizing port $25 still registers with the
seat port {iZ since the slide valve is not moved
from the position of Fig. 4 and the motion of the
graduating valve 43 outward causes extension 149
to register with the upper end of port §25. In this
manner is established a by-pass connection be-
tween the brake pipe and the auxiliary reservoir.
This connection is supplemental to that existing
arcund the edge of the piston 48 by way of the
ports 45, 45, 47, 48. This by-pass will permit flow
back and forth and further stabilizes the piston
48 against response to minor pressure variations.
The aggregate effect of the loading of the re-
ceszes 127, 1381, 133, and 134, and of the by-pass
just defined, can readily be made sufficient to
withstand the effects of wavering pressure occa-
sioned by an erratic feed valve. It will further be
chserved that only valves which have moved to
rastricted release and recharge position are sta-
bilized, all others being conditioned for sensitive-
ness and free raotion. As the stabilized valves
are those located at the forward end of the train,
the effect is to stabilize those valves which are
near enough to the locomotive to be affected by
erratic feed valve action.

The hy-pass connection also serves as a conven-
ient means for dissipating overcharges in the
auxiliary reservoir. It is well understood that
such overcharges occur at the forward portion
of the train so that the effect is to condition for
dissipation of overcharge those valves whose res-
ervoirs are likely to be overcharged.

Thea charging rate to the supplemental reser-

5

voir remains unchanged and is controlled by the
choke port {45. Because the slide valve 42 is not
returned from restricted release position by the
retard stop spring 63, the exhaust from the brake
cylinder remains restricted to the capacity of the 5
passage 131.

In a successful valve embodying the present in-
vention it was found that approximately the first
twenty eight triple valves in a train of one hun-
dred and fifty cars, move to restricted release and 10
recharge position.

Start to service from normal recharge after re-
stricted release (Fig. 6)

When the valve starts to service position from 15
normal recharge position after restricted release
position the first movement of the piston will
shift the graduating valve 43 on the slide valve 42
until the spider 53 engages the inner end of the
slide valve. At this point the added frictional re- 20
sistance of the slide valve, which, as explained, is
vather heavily loaded, tends to produce a hesita-~
tion in the motion of the piston and to inferrupt
such motion. In this position the extension port
{49 still registers partially with the stabilizing 25
port 125. If the valve moves in response to a
brake pipe pressure reduction initiated at the en-
gineer’s brake valve, the piston 49 will continue
to move outward, but if the motion is a slight
one, such as would be caused by feed valve fluc- 30
tuation, or by overcharge in the auxiliary reser-
voirs, the parts will come to rest in the position
of Fig. 6. In this position the stabilizing port is
still open and will dissipate the overcharge or dis-
sipate minor pressure differentials built up upon 35
the piston 89 by feed valve fluctuations.

Quick service (Fig. 7)

In this position the piston 49 is arrested by en-
gagement with the graduating stem 57 without 40
compression of either graduating spring. Thus
the arrest occurs only momentarily.

In quick service position the cavity 127 regis~
ters with port {i2 and the cavity {3{ registers
with port 121. At the same time the connecting 45
ports 126 and 129 are bridged by the cavity 147
in the graduating valve so that brake pipe air
flows through port 108 past valve 9% through pas-
sage |1, port 42, and the registering ports in the
slide and graduating valves to the exhaust port 60
f21 and exhaust passage 123.

It will be observed that the exhaust passage 123
is controlled by the retainer so that if retainers
are applied the effect will be to reduce the intens-
ity of quick service venting. This is a desirable 55
condition. It riay be chserved that on the first
application, with retainers on, the quick service is
limited to the velume in the retainer pipe. How-
ever, the normal condition is with the retainers
off, and the description will be continued on the 60
assumption that retainers are off.

In quick service position exhaust port 1384 is
moved out of register with brake cylinder port
{18 and the extension I41 at the lower end of
service port 138 has commenced to overlap the 65
brake cylinder port 1i8. Since the graduating
valve completely exposes the upper end of the
service port 138, flow of auxiliary reservoir air to
the brake cylinder commences but at the re-
stricted rate imposed by the choke {42. The 70
charging port to the supplemental reservoir is
blanked at both ends and the slide valve seals the
seat port 117. The quick service port is of quite
large size so that the venting of the brake pipe .
is rapid to insure that the piston 49 will overpower 5
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the light graduating spring ‘7{ and shift the stem
87 until the collar 58 engages the flange 73.
When such engagement occurs the piston 49 will
be again arrested and is in full service position.

Full service position (Fig. 8)

The cavity 127 retains its full register with the
port 112 and the cavity (31 is still in partial reg-
ister with port 121, while the cavity {47 connects
the communicating ports 126 and 128. Conse-
quently quick service venting flow persists but
at-a reduced rate.as compared to the flow which
occurs in quick service position.

The small loading port {35 maintains commu-
nication with the exhaust seat port (22 for the
purpose of maintaining ports 133 and (34 at at-

mospheric pressure to load the slide valve 42 and .

increase its frictional resistance to motion. The
service port #38 is in full register with the brake
cylinder port {18 so that the maximum service
flow to the brake cylinder now occurs. The rate
of such flow is -determined by the capacity of
choke port 142. Supplemental reservoir port 147
is blanked.

When brake pipe pressure is reduced a definite
amount, say five pounds, below the pressure in
the supplemental reservoir 36, the quick service
limiting valve 85 is closed against the resistance
of the spring (83. This terminates the flow of
brake pipe air to atmosphere but does not affect
the flow of auxiliary reservoir air to the brake
cylinder. The port areas are so chosen that the
valve 95 will close while auxiliary reservoir- air
is still flowing to the brake cylinder. When
auxiliary reservoir pressure drops-to within ap-
proximately two pounds of hbrake pipe pressure,
the light graduating spring T1 will start to shift
the piston 49 inward for the full travel of the
graduating stem. This positions the parts in
what is known as preliminary service lap position.

Preliminary service lap position (Fig. 9)

In this position the graduating stem has moved
the piston inward to the limit of travel of the
graduating stem and in such motion only the
piston and graduating valve move. The recess
147 moves out of register with the quick:service
port 12§ so that even if: valve 95 should again
open, no quick service venting would occur. The
inner end of the graduating valve 83 moves far
enough to lap the upper end of the service ex-
tension port 138 except the tail port 139.

The cavity 131 and the ports 133 and. 134 are
still maintained at atmospheric pressure, and the
slide valve is still in the position of-Fig. 8. The
effect is to load the slide valve 42 and give it
added resistance against motion toward release
position.

In the position of: Fig. 9 flow continues. from
the auxiliary reservoir to the brake:cylinder but
at a very restricted rate so that final equalization
between auxiliary reservoir and brake pipe pres-
sure takes place at a very gradual rate and the
valve is stabilized against- being kicked into re-
lease position by surges of ordinary intensity in
the brake pipe.

It will be readily understood that if the lapping
motion occurs slowly the brake pipe-pressure may
rise to a certain extent at:certain valves during
the time the auxiliary reservoir pressure is slowly
falling. Consequently the triple valve might ac-
tually lap at a higher pressure than that deter-

‘mined by the quick service venting reduction.

The effect is to prevent .an undesired release of

2,018,743

the -triple valve by retaining a -slightly higher
pressure in the auxiliary reservoir.

Those triple valves which are not affected by
flooding. fiow in the brake pipe move gradually to

lap position when auxiliary reservoir pressure %

falls slightly below brake pipe pressure.
Service lap position (Fig. 10)

In this position the graduating valve 43 has
moved to the right until collay 54 engages the
slide valve 42 closing the small tail port 139 and
terminating the flow of auxiliary reservoir air to
the brake cylinder.

The full capacity of the flow port 14! during
the period of maximum flow from the auxiliary
reservoir to the brake cylinder, and the rate of
drop of brake pipe pressure occasioned by the
quick service venting are- specially coordinated
This coordination is such that the drop in the
auxiliary reservoir pressure occasioned by maxi-
mum flow to the brake cylinder, proceeds at a
slower rate than the drop in brake pipe pressure,
the relation being such that the piston 49 will
certainly overpower the spring 71 and insure mo-

tion to full service position. The proportions fur- 2

ther are such that upon all subsequent service
reductions of brake pipe pressure the piston 49
and the graduating valve 43 will move to the left
only until the piston engages the end of the grad-
uating stem without overpowering the spring 71.
Under these conditions only the tail port {28 opens
for service flow, and this is sufficient to feed air
to the brake cylinder fast enough to keep pace
with the fastest rates of brake pipe pressure drop
occasicned by brake pipe leakage or by reduction
through the engineer’s brake valve in the absence
of quick service venting.

Tt will be apparent from a comparison of Figs.
8 and 10 that the slide valve 42 under service lap
conditions, is in the same position which it as-
sumed in full service position. The quick service
limiting valve 95 will have closed to preclude any
quick service venting after the first brake pipe
reduction. It follows that in all subsequent re-
ductions the graduating valve alone moves and
moves between service lap position and a position
which is substantially identical with preliminary
service lap position (Fig. 9).

Emergency position (Fig. 11)

The first effect of a reduction of brake pipe
pressure at an emergency rate is to cause the
emergency vent valve 23 to operate and produce
a sharp reduction of brake pipe pressure. This
reduction causes the piston 49 to move to the
left, overpowering both graduating springs 71 and
74 and seating on the front cap gasket. The effect
is to position the slide valve and graduating valve
as shown in Fig. 11. In reaching this position
ithe valve moves through quick service position
but so rapidly that the service venting is prob-
ably negligible in its effect. The brake cylinder
exhaust is interrupted as clearly indicated in the
drawings. The supplemental reservoir port {7
is. completely exposed so that the supplemental
reservoir as well as the auxiliary reservoir is di-
rectly connected to the slide valve chamber. The
emergency port 48 moves into communication
with the brake cylinder port 18 and pressures in
the two reservoirs and brake cylinder approxi-

.1mately equalize, giving the maximum attainable

braking force. i

As has already been suggested, it is feasible to
interpose in the path of flow of air from the
brake cylinder port {18 to the brake cylinder any
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of the various mechanisms heretofore devised to
control the rate of rise of pressure in the brake
cylinder. As such a device does not affect the
functioning of those features which are here
claimed as novel, it is not necessary to discuss
this possibility further, and it is mentioned merely
to negative any assumption that the use of such
pressure centrel mechanism is impracticable with
the triple valve here disclosed.

Prelimirnary emergency lap (Fig. 12)

If for any reason it is desirable to drain the
brake system ©f pressure fluid after an emergency
application, the bleed valve or release valve 40 on
the auxiliary reservoir is opened manually. This
reduces the pressure in the slide valve chamber
with the result that air from the supplemental
reservoir flows back to the slide valve chamber
and thence through the auxiliary reservoir to at-
mosphere. When the pressure in the system is
reduced to a given value, here assumed to be
about fourteen pounds gage, the tension of the
graduating spring 74, assisted by the tension of
the graduating spring 7#, will force the piston 49
to the right until the collar 78 seats on the stop
88, This will move the graduating valve and the
slide valve to the positicn shown in Fig. 12 in
which position the emergency port {48 registers
with appreximately half the exposed area of the
brake cylinder port {8, and the seat port #iT
remains fully exposed. Consequently the flood-
ing action through the auxiliary reservoir may
continue, and will continue until the pressure is
so low that the light graduating spring 7i{ will
move the piston and the valve to a secondary lap
position.

Secondary emergency lap position (Fig. 13)

The motion just described positions the parts
as shown in Fig. 13, and as will readily be ob-
gerved, the position is not a true lap position, for

the reason that the emergency port 14§ still slight- -

ly overiaps the brake cylinder port 1{8 and the
supplemental reserveir port 17 is still about
half exposed. Consequently the bleeding of the
brake cylinder and supplemental reservoir may
continue through the auxiliary reservoir and its
bleed valve.

The two emsergency lap positions of Figs. 12
and 13 derive their primary importance from the
bleeding operation, and it is not necessary to
discuss the action of the valve in moving from
emergency position to the recharge and release
positions already set forth.

While I have described the construction of the
triple valve and the porting of the slide and
graduating valve with extremse particularity, in
order to disclese that arrangement which in
praciice has secured highly desirable results, the
fact that varicus modifications and rearrange-
menis are possible is fully recognized and no
Limitation to the express details disclosed is im-
plied beyond those limitations expressly stated
in the claims.

While the device was developed for use with a
two reservoir system, many cf the features of
advantage above disclosed are useful in single
reservoir systems, snd it may be so applied by
the simple cmission of ports controlling flow to
and from the supplemental reservoir.

What is claimed is,—

i. The combination with a triple valve of the
type ircluding a pizton and a slide valve having
lost motion relatively to the piston, said triple
valve having an abnormal charging position to

7

which the piston and slide valve move upon an
abnormal rise of brake pipe pressure, and from
which the piston returns leaving the slide valve
in abnormal position, of ports effective when the
triple valve is in such abnormal position and
serving to load said slide valve and increase its
frictional resistance to motion.

2. The combination with a triple valve of the
type including a triple piston and having a normal
charging position and an abnormal charging po-
sition, to which last the triple valve is moved by
excessive brake pipe pressure, of means rendered
effective by motion of the triple valve to said ab-
rormal and back to said normal position to open
a normally closed by-pass around said triple
piston and to increase the resistance of said
triple valve to motion.

3. The combination with a triple valve of the
type including a triple piston and a slide valve
sctuated by the piston with lost motion, said
piston and slide valve having a normal charging
and release position and an abnormal charging
andrelease position to which said piston and valve
are moved by an abnormal rise of brake pipe
pressure and from which the piston returns to
normsal position leaving the slide valve in abnor~
mal position, of means rendered effective by such
return of the piston to normal position to open a
by-pass around said triple piston through said
slide valve and to subject a substantial portion of
the lower face of the slide valve to a low pressure
whereby the valve is lcaded and its frictional re-
sistance to motion is increased.

4, In a triple valve, the combination of a slide

valve chambser having a slide valve seat; a slide 3

valve on said seat; a graduating valve; a triple
piston subject on one side to brake pipe pressure
and on the other to pressure in said slide valve
chamber, said piston being arranged to actuate
said valves and having lost motion relatively to
said slide valve; a yielding retard stop reacting
against motion of the piston and serving when
brake pipe pressure rise is normal to arrest the
piston and vaives in normal! position, but ca-
pable of yielding under abnormal rise of brake
pipe pressure to permit the piston and valves to
move to abnormal position, and thereafter serv-
ing to restore the piston and graduating valve to
novmal position, while the slide valve remains in
abnormal position; there being coacting parts in
said seat and slide valve, and controlled by said
graduating valve, said ports being arranged to
expose, in the last-named position, a substantial
area of the lower face of said slide valve to at-
mospheric pressure, whereby the slide valve is
loaded and its frictional resistance to motion in-
creased.

5. In a triple valve, the combination of a slide
valve chamber having a slide valve seat; a slide
valve on said seat; a graduating valve; a triple
piston subject on one side to brake pipe pressure
and on the other to pressure in said slide valve
chamber, said piston being arranged to actuate
said valves and having lost motion relatively to
said slide valve; a yielding retard stop reacting
against motion of the piston and serving when
brake pipe pressure is normal to arrest the piston
and valves in normal position, but capable of
yielding under abnormal rise of brake pipe pres-
sure to permit the piston and valves to move to
abnormal position, and thereafter serving to re-
store the piston and graduating valve to normal
position, while the slide valve remains in abnor-
mal position; there being coacting ports in said
seat and slide valve, and controlled by said gradu-
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ating valve, said ports functioning, in the last-
named position, to open a passage from the slide
valve chamber to the brake pipe and to subject
a substantial area of the lower face of said slide
valve to a low pressure to load the slide valve and
increase its frictional resistance to motion.

6. In a triple valve, the combination of a slide
valve chamber having a slide valve seat; a slide
valve on said seat; a graduating valve; a triple
piston subject on one side to brake pipe pressure
and on the other to pressure in said slide valve
chamber, said piston being arranged to actuate
said valves and having lost motfion relatively to
said slide valve; a yielding retard stop reacting
against motion of the piston and serving when
brake pipe pressure is normal to arrest the piston
and valves in normal position, but capable of
yvielding under abnormal rise of brake pipe pres-
sure to permit the piston and valves to move to
abnormal positicn, and thereafter serving to re-
store the piston and graduating valve to normal
position, while the slide valve remains in ab-
normal position; there being coacting ports in
said seat and slide valve, and controlled by said
graduating valve, said ports functioning in the
last-named position, to open a passage from the
slide valve chamber tc the brake pipe and to
subject a substantial area of the lower face of
said slide valve to a low pressure to load the slide
valve and increase its frictional resistance to
motion; and secondary valve means responsgive
to brake pipe pressure and controlling the last-
named passage.

7. In a triple valve, the combination of a slide
valve chamber having a valve seat and adapted
for connection with an auxiliary reservoir; a
slide valve on said seat; a graduating valve; a
triple piston subject on one side to brake pipe
pressure and on the other to pressure in the slide
valve chamber, said piston being arranged to
actuate said valves and having lost motion rela-
tively to said slide valve; and a yielding retard
stop reacting against motion of the piston and
serving when brake pipe pressure rises normally
to arrest the piston and both valves in normal
position, but capable of yielding under abnormal
rise of brake pipe pressure to permit the piston
and valves to move to abnormal position, and
thereafter serving to shift the piston and gradu-
ating valve to normal position, the slide valve re-
maining in abnormal position; there being in said
seat a quick service port leading from the brake
pipe and a quick service port leading to atmos-
phere, and corresponding ports in the slide valve
controlled by a port in the graduating valve, said
ports in the slide valve being enlarged at their
lower ends, the ports above-named serving in
quick service position to connect the quick serv-
ice ports in the seat together, the ports being so
arranged that when the graduating valve is in
normal and the slide valve in abnormal posi-
tion, the enlargements in the lower ends of the
quick service ports in the slide valve are con-
nected together and to atmosphere.

8. In a triple valve, the combination of a slide
valve chamber having a valve seat and adapted
for connection with an auxiliary reservoeir; a slide
valve on said seat; a graduating valve; a triple
piston subject on one side to brake pipe pressure
and on the other to pressure in the slide valve
chamber, said piston being arranged to actuate
said valves and having lost motion relatively to
said slide valve; and a yielding retard stop react-
ing against motion of the piston and serving when
brake pipe pressure rises normally to arrest the

piston and both valves in normal position, but
capable of yielding under abnormal rise of brake
pipe pressure to permit the piston and valves to
move to abnormal position, and thereafter serv-
ing to shift the piston and graduating valve to 5
normal position, the slide valve remaining in ab-
normal position; there being in said seat a brake
pipe quick service port and an atmospheric quick
service port, and there being in the slide valve

a stabilizing port controllied by the graduating 10
valve, and two quick service ports having enlarge-
ments at their lower ends and capable of being
connected together by a port in the graduating
valve, the last-named ports being connected to-
gether in quick service position and then register- 15
ing with the brake pipe and atmospheric quick
service ports in the seat, and when the graduat-
ing valve is in normal and the slide valve in ab-
normal position said stabilizing port registering
with the brake pipe quick service port in the seat, 20
and said quick service ports in the slide valve
being connected together by the port in the
graduating valve and being in communication
with the atmospheric quick service port.

9. A ftriple valve adapted for connecting with 25
a brake pipe, brake cylinder, and auxiliary reser-
voir, and having a plurality of release positions,
said valve including a passage additional to the
reservoir charging passage, connecting the brake
pipe and auxiliary reservoir, and open in one 30
of said release positions only, said valve further
including means serving in the last-named re-
lease position to increase its resistance to mo-
tion.

10. A triple valve adapted for connection with 35
a brake pipe, brake cylinder, and auxiliary reser-
voir, and having a normal recharge and release
position, a restricted recharge and release posi-
tion, and a normal recharge position to which
the valve moves from restricted release and re- 49
charge position, said valve including a passage
additional to the charging passage and open only
in the last-named normal recharge position to
connect the brake pipe and auxiliary reservoir,
said valve including means effective in the last- 45
named normal recharge position to increase its
resistance to motion.

11. A triple valve adapted for connection with
a brake pipe, brake cylinder, and auxiliary reser-
voir, and having three release and recharge 50
positions, the first of which is initially assumed
by triple valves adjacent the engineer’s brake
valve, the second of which is assumed by the re-
maining valves in the train, and the third of
which is subsequently assumed by those valves 55
which move to the first release position, said valves
including stabilizing ports distinct from the res-
ervoir charging passage and opened by motion
of the valves to said third position to connect
the brake pipe and auxiliary reservoir, said valve gp
including means effective in said third position
to increase its resistance to motion.

12. The combination with a triple valve as
defined in claim 11 of a normally open quick serv-
ice limiting valve controlling flow through said 65
stabilizing ports; and an actuator for said limit-
ing valve subject to brake pipe pressure and ar-
ranged to close said limiting valve upon a definite
reduction of brake pipe pressure.

13. In a triple valve adapted for connection 70
with a brake pipe, brake cylinder, and auxiliary
reservoir, the combination of a valve unit com-
prising a triple piston, triple slide valve, and
graduating valve, the triple piston controlling a
reservoir charging port, the slide valve control- 7&
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Iing release of the brakes, and the slide valve and
graduating valve conjointly controlling flow from
the auxiliary reservoir to the brake cylinder, the
triple piston actuating said valves and having
lost motion relatively to one thereof; and a yield-
ing retard stop reacting against the triple piston
in release position, said valve unit including ports
controlled by said valves and opened upon mo-
tion of said piston against the resistance of said
retard stop and back under the urge of said re-
tard stop to connect said reservoir and brake
pipe independently of said reservoir charging
port and to expose a substantial area of the un-
der face of said slide valve to atmospheric pres-
sure.

14. In a triple valve, the combination of a slide
valve chamber having a slide valve seat; a slide
valve on said seat; a graduating valve; a triple
piston subject on one side to brake pipe pressure
and on the other to pressure in said slide valve
chamber, said piston being arranged to actuate
said valves and having lost motion relatively to
said slide valve; a yielding retard stop reacting
against motion of the piston and serving when
hrake pipe pressure is normal to arrest the piston
and valves in normal position, but capable of
yielding under abnormal rise of brake pipe pres-
sure to permit the piston and valves to move to
abnormal position, and thereafter serving to re-
store the piston and graduating valve to normal
position, while the slide valve remains in ab-
normal position, such restoring motion consum-
ing only a part of the lost motion between the
piston and slide valve; there being coacting ports

5 in said seat and slide valve and controlled by said

graduating valve, said ports functioning in the
last named position and alsc when the piston has
moved outward to the limit of its lost motion
relatively to the slide valve to open a by-pass
between the brake pipe and the slide valve cham-
ber.

15. In a ftriple valve, the combination of a
slide valve chamber having a slide valve seat;
a slide valve on said seat; a graduating valve;
a triple piston subject on one side to brake pipe
pressure and on the other to pressure in said
slide valve chamber, said piston being arranged
to actuate said valves and having lost motion
relatively to said slide valve; a yielding retard
stop reacting against motion of the piston and
serving when brake pipe pressure is normal to
arrest the piston and valves in normal position,
but capable of yielding under abnormal rise of
brake pipe pressure to permit the piston and
valves to move to abnormal position, and there-
after serving to restore the piston and gradu-
ating valve to normal position, while the slide
valve remains in abnormal position, such restor-
ing motion consuming only a part of the lost
motion between the piston and slide valve; there
being coacting ports in said seat and slide valve
and controlled by said graduating valve, said
ports functioning in the last named position and
also when the piston has moved outward to the
1imit of its lost motion relatively to the slide valve
to open a by-pass between the brake pipe and
the slide valve chamber and to subject a substan-
tial area of the lower face of said slide valve
to a low pressure to load the slide and increase
its frictional resistance to motion.

16. In a triple valve, the combination of a slide
valve chamber having a slide valve seat; a slide
valve on said seat; a graduating valve; a triple
piston subject on one side to brake pipe pressure
and on the other to pressure in said slide valve

9
chamber, said piston being arranged to actuate
said valves and having lost motion relatively to
said slide valve; a yielding retard stop reacting
against motion of the piston and serving when
brake pipe pressure is normal to arrest the piston
and valves in normal position, but capable of
yielding under abnormal rise of brake pipe pres-
sure to permit the piston and valves to move to
abnormal position, and thereafter serving to re-
store the piston and graduating valve to normal
position, while the slide valve remains in ab-
normal position, such restoring motion consum-
ing only & part of the lost motion between the
piston and slide valve; there being coacting ports
in said seat and slide valve, and controlled by
said graduating valve, offering a passage, fully
opsn in the last named position, and partially
open when the piston moves outward to the limit
of said lost motion, said passage connecting the
brake pipe and said slide valve chamber.

17. A triple valve for use with a brake pipe,
auxiliary reservoir, and brake cylinder, said valve
including a piston and a valve mechanism, said
valve mechanism having a quick service vent
port and a service port controlling flow from the
auxiliary reservoir to the brake cylinder; and a
duick service limiting valve controlling flow
through the quick service vent port, actuated by
a reduction of brake pipe pressure, and arranged

to close when brake pipe pressure is reduced a o

definite amount; the flow capacities of said quick
service vent port and said service port being so
related that gquick. service venting will reduce
brake pipe pressure at a rate faster than the rate
of reduction of auxiliary reservoir pressure by
flow through the service port to the brake cylinder.

18. A triple valve for use with a brake pipe,
auxiliary reservoir, and brake cylinder, said valve
including a piston and a valve mechanism, said
valve mechanism having g quick service vent port
controlling flow from the brake pipe to atmos-
phere and a service port controlling fiow from
the auxiliary reservoir to the brake cylinder; a
quick service limiting valve controlling flow

through the quick service vent port, actuated by a ,

reduction of brake pipe pressure, and arranged to
close when brake pipe pressure is reduced a defi-
nite amount; the flow capacities of said quick
service vent port and said service port being so
related that quick service venting will reduce
brake pipe pressure at a rate faster than the rate
of reduction of auxiliary reservoir pressure by
flow through the service port to the brake cyl-
inder.

19. A triple valve for use with a brake pipe,
auxiliary reservoir, and brake cylinder, said valve
including a piston and a valve mechanism actu-
ated thereby, said valve mechanism having a
quick service vent port controlling flow from the
brake pipe to atmosphere, and a service port con-
trolling flow from the auxiliary reservoir to the
brake cylinder; a yielding graduating stop adapt-
ed to arrest said piston temporarily in quick serv-
ice position and to yield to permit the piston to
move to full service position; and a quick service
limiting valve controlling flow through the quick
service vent port, actuated by reduction of brake
pipe pressure, and arranged to close when brake
bipe pressure is reduced a definite amount; the
flow capacities of said quick service vent port
and said service port and the yielding resistance
of said graduating stop being so coordinated that
quick service venting will reduce the brake pipe
pressure at a rate sufficiently faster than the

‘rate of reduction of the auxiliary reservoir pres-
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sure by flow through the service port to the brake
cylinder, to insure that the piston will overpower
the graduating stop and move to full service po-
sition if it reaches quick service position.

20. The combination of claim 19, further char-
acterized in that the triple valve is arranged to
charge a supplemental reservoir in addition to
the auxiliary reservoir and has an emergency po-
sition beyond said full service position in which
said supplemental reservoir as well as the auxil-
iary reservoir is connected to the brake cylinder,
said yielding graduating stop having a point in
its yielding motion at which its resistance is ma-
terally increased, and at which the valve is in
full service position, said stop being capable of
yielding further to permit the piston to shift the
triple valve into emergency position upon emer-
gency reduction of brake pipe pressure.

21. A triple valve comprising in combination a
triple piston; a slide valve.and a graduating valve
both actuated by said piston, the slide valve hav-
ing lost motion relatively to the piston, said slide
valve having a service port controlled by said
graduating valve and a quick service port also
controlled by said graduating valve, said quick
service port controlling flow from the brake pipe
to .atmosphere; said triple valve having a quick
service position in which the service port is par-
tially open and the quick service port is open,
and a full service position in which the service
port is open and the quick service port is par-
tially open; and a quick service limiting valve
controlling said quick service port, actuated by
brake pipe pressure and arranged to close when
brake pipe pressure has been reduced a definite
amount.

22. A triple valve comprising in combination a
triple piston; a-slide valve and a graduating valve
both actuated by said piston and the slide valve
having lost motion relatively to the piston, said
slide valve having a service port controlled by said
graduating valve and a quick service port also
controlled by said graduating valve, said quick
service port controlling flow from the brake pipe
to atmoesphere; said triple valve having a quick
service position in which the service port is par-
tially open and the quick service port is open, and
a full service position in which the service port
is open and the «quick service port is partially
open; a yielding graduating stop adapted to ar-
rest said triple valve in quick service position and
capable of yielding to permit it to move to full
service position; and.a-quick service limiting valve
controlling flow through said quick service port,
responsive to brake pipe pressure and arranged to
close when brake pipe pressure is reduced a defi-
nite amount.

23. A triple valve comprising in combination
a triple piston; a slide valve and a graduating
valve both actuated by said piston, the slide valve
having lost motion relatively to the piston, said
slide valve having a service port controlled by
said graduating valve and. a quick service port
also controlled by said graduating valve, said
quick service port controlling flow from the brake
pipe to atmesphere; said triple valve having a
quick service position in which the service port
is partially open and the quick service port is
open, and a full service position in which the
service port is open and the quick service port
is partially open; @a yielding graduating stop
adapted to-arrest said triple valve in quick service
‘position and capable of yielding to permit it to
move to full service position; and a quick service
limiting valve controlling flow through said-quick
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service port actuated by brake pipe pressure and
arranged to close when.brake pipe pressure is
reduced a definite amount; the relative capacities
of said service port and quick service port in
quick service position being so coordinated with 3
the resistance of the yielding graduating stop,
that the venting of the brake pipe through the
quick service port will insure motion of the triple
valve to full service position if it reaches quick
service position. 10

24, "The combination of claim 23, further char-
acterized in that the motion of the graduating
stop is so limited that when the {riple valve is
moved by the:graduating stop toward lap position
upon approach to equalization of auxiliary reser- 15:
voir and brake pipe pressures, the graduating stop
will cease to react upon the triple piston at a
position in which the graduating valve partially
closes the service port in the slide valve.

.25. Thecombination of claim 23, further char- 20 :
acterized in that the graduating valve and slide
valve coact to control a restricted extension of
the service port, and the motion of the graduating
stop is so limited that when the graduating stop
shifts the triple piston toward lap pesition upon 25:
approach to equalization between brake pipe and
auxiliary reservoir pressures, the graduating stop
will cease to react upon the piston when the iatter
is in a position in which the gradusting valve
exposes such extension of the service port, the 30°
triple valve being capable thereafter of moving
to complete lap position upon the reduction of
the auxiliary reservoir pressure somewhat below
brake pipe pressure.

26. A triple valve comprising in combination 35
a triple piston; a slide valve and a graduating
valve, the slide valve having lost motion relative-
ly to the piston and both valves being actuated
by the piston, said slide valve having a service
port controlled by the graduating valve and a 40
quick service port also controlled by the graduat-
ing valve, the valves being shifted by the piston
to a quick service position in which the service
port is partially open and the quick service port
is-open, then further to a service position in which 45.
the service port is-open and the quick service port
is at least partially open, and by return motion
of the piston and graduating valve to a lap posi-
tion in which the quick service port and the
service port are both closed; and a yielding grad- 50.
uating stop adapted to arrest the triple valve in
quick service position, said graduating stop serv-
ing to assist in restoring the piston and graduat~
ing valve to a point at which the quick service
port is «closed and the service port is throttled. 55

27. The combination of claim 26, further char-
acterized in that the quick service port controls
flow from the brake pipe to atmosphere; and
valve means independent -of the triple piston and
its related valves are provided for limiting the 60.
outflow through the quick service port.

28. The combination defined in claim 26, fur-
ther characterized in that the quick service port
leads from the brake pipe to atmosphere and a
quick service limiting valve controlling the flow 65
through said port and actuated in a closing di-
rection by -a definite reduction of brake pipe
pressure is provided.

29. A triple valve comprising in combination a
triple piston; a slide valve having a lost motion 70
connection with said piston; 'a graduating valve
actuated by wsaid piston, said slide valve having

8 -service port formed with a restricted extension,
said port and extension being controlled by the
graduating valve, said slide valve also having 75
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a quick service port controlled by the graduat-
ing valve and leading to atmosphere; means re-
sponsive to brake pipe pressure for terminating
flow to atmosphere through said quick service
port when brake pipe pressure has been reduced
a definite amount; and a yielding graduating stop
adapted to coact with said triple piston, the triple
valve having a quick service position in which
the piston engages the graduating stop without
overpowering it, and in which said service port
is at least partially open and said quick service
port is open, a full service position in which the
graduating stop is overpowered and in which said
service port is open and said quick service port
is partially open, a preliminary service lap posi-
tion in which the triple piston has been shifted to
the limit of motion of the graduating stop toward
release position, and in which the graduating
valve closes the quick service port and closes said
service port except for said restricted extension.

30. A triple valve comprising in combination
a triple piston; a slide valve having a lost motion
connection therewith; a graduating valve actu-
ated by said piston, said slide valve having a
service port formed with a restricted extension,
said port and extension being controlled by the
graduating valve, said slide valve also having
a quick service port controlled by the graduating
valve and capable of establishing quick service
flow to atmosphere; means responsive to a defi-
nite reduction of brake pipe pressure and serving
to terminate such quick service flow; and a yield-
ing graduating stop adapted to coact with said
triple piston, the triple valve having a quick

11

service position in which the piston engages the
graduating stop without overpowering it, and in
which said service port is at least partially open
and said quick service port is open, a full service
position in which the graduating stop is over-
powered and in which said service port is open
and said quick service port is at least partially
open, a preliminary service lap position in which
the piston has been shifted to the limit of motion
of the graduating stop toward release position,
and in which the graduating valve closes the
quick service port and said service port except
for said restricted extension, and a lap position
in which the graduating valve closes the quick
service port and the service port, the slide valve
remaining substantially at rest in the motion
of the triple valve from full service position to
lap position.

31. A triple valve comprising in combination
a triple piston; slide valves actuated thereby and
adapted in emergency position to connect an aux-
iliary reservoir and a supplemental reservoir with
a brake cylinder; and a graduating stem adapted
to shift said triple valve from emergency toward
release position, the range of action of said grad-
uating stem and the location of the ports con-
necting the brake cylinder and the reservoirs
being so coordinated that as the graduating stem
shifts the triple valve during bleeding of the aux-~
iliary reservoir after an emergency application,
the connection through said ports will be main-
tained to and including the final position to which
said graduating stem moves the triple valve.
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