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- UNrreEDp STATES

PATENT OFFICE.

GRANVILLE T. WOODS, OF NEW YORK, N. Y., ASSIGNOR, BY MESNE ASSIGN-
MENTS, TO THE WESTINGHOUSE AIR BRAKE COMPANY, OF PITTSBURG,
PENNSYLVANIA, A CORPORATION OF PENNSYLVANIA. ‘

AUTOMATIC AIR-BRAKE. .

SPECIFICATION forming part of Letters Patent No. 701 ,981, dated June 10,1902,
Application filed February 5, 1901, Serial No. 46,0_80. (No model) )

To all whom it may concern: .

Be it known that I, GRANVILLE T. WoODS,

a citizen of the United States, and a resident

of New York, in the county of New York and
5 State of New York, have invented certain

new and usefuil Improvements in Automatic
Air-Brakes, of which the following is'a speci-
fieation. - o : ' ;
My present invention relates to the pecul-
10 jar construction and arrangement: of the
valves and other parts of an automatic brake
mechanism which is preferably operated by
compressed air. : : :
: My invention has for one of its objects to
15 compel a positive action of each brake when
the same is expected to ““go on,” to stop the
car, or to ;/ come off,” and thereby release the
car, :
Railway accidents are reported frequently
zo as being due to the failure of the air<brake

systems; and it is one of the objects of my

present invention to avoid some of the weak
points of the familiar systems in daily use.
The brake system in general to which my

25 present improvements. are shown applied is
‘that in common use and includes, in addition
tothe brake-cylinder, auxiliary reservoir,; and
train-pipe, the usual equipment on the :loco-

motive—such as an air pump or compressor, :
- 30 astorage-tank, and an engineer’s valve—all.

of which parts are familiar to persons skilled
in the construction and operation of brake
mechanisms. Inaddition to the parts named
a complete automatic air-brake system in-
35 cludes as one of its essential elements a valve

' mechanism located on each car andservin gto
control the admission and escape of air in the
brake-cylinder for effecting the application
".and release of the brakes. Such valve mech-
40 anism is popularly known as “ triple-valve”
. mechanism, and the present improvements
relate more particularly to the valve element

or part of the brake system and introduces a
peculiar mode of operation, notwithstanding

- 45 the fact that I employ the usual pressure of
air when .causing a gradual application of
the brakes and also when a ¢ quick-action”
or emergency stop is being made, the grad-

ual application being produced by energy

50 from the auxiliary reservoir; but the quick

-other brakes of the train to lagor goonslowly,

‘and thus add greatly to the reliability of the
‘common air-brake equipment. L

action is caused by an initial air-supply from

- the train-pipe to the brake-cylinderanda final
-air-supply fromsaid au xiliary reservoir fo the

said brake-cylinder. -

- It-is well known to those skilled in'the pro- 55
fession of locomotive-running thatif an air-
‘brake on one car fails to go on it not only
. causes the loss of .the braking effect of that

particular car-brake, but it also causes the p
[s]
because the air-préssure.in the train-pipe in
such cases is not redu¢ed quickly,.there be-
ing one léss brake-cylinder to take a portion
of said air from said train-pipe, and.thereby -
accelerate the remaining valve appsaratus; It 6 5
is also well known' that'if an emergency stop
is made at a time when ‘the brake-system:is -
normal the time and distance required in
which to make the stop is. short, -while ‘the
same train will require a longer time and dis: 76
tance in which to cease. its motion when the
brakesystem is slightly abnormal. - The dif:

ference between the short time and distance

demanded in ‘the'one cdse ‘and the' longer
time and distance required in the other case 75

“is" oftén the  span  between life and: death.

To insure a far more positive, powerful, and ,
amuch quickeractionthanispossibletobeob- . -

‘tained by the use of the familiar systemsafore- -
-said, Thave provided anovel constructionand 8a

arrangement of the main or double-dcting-
valve part, the valve of which may be of any .
suitable kind and combined with the valve-
piston part (I term the combination a “valve
device”) and the various ports, so that not: 85
only will the valves and other parts codperate,
but they may be incorporated with the valve
mechanism of the well-known "Westinghouse
air-brake system or any form of air-brake
which will operate interchangeably. with'said
Westinghouse system. ~ Fuithermore, by the
addition of one of my valte devices' to each
car which is at present supplied with the
said Westinghouse system or the New York
air-brake apparatus or some similar equip- ‘95
ment a system will thereby be produced
which will embody the majority of the most
valuable féeatures of my present invention,
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To more fully understand my invention,
reference is made to the accompanying draw-
ings, in which—

Figure 1 is a side view of 'the outside case
of my invention. Fig. 2 illustrates a sec-
tional view of the casing and some of the
parts of Fig. 1. In Fig. 3 is shown a sec-
tional view of some of the parts and a full
side view of other parts of a modification of
my invention. Fig. 4 is a side view of the
valve-piston part. Fig.5 isa faceview look-
ing from right to left of said valve-piston
part. Fig. 6 is an enlarged sectional view of
the valve device illustrated in Figs. 2 and 8.
Fig. 7 illustrates one way of connecting up
the brake-system, so that if one of the valve
devices or a valve should fail to operate the
other valve device will operate, so that the
brake-cylinder will be certain to receive the
air-pressure required for its operation. Fig.
8 is a sectional view of the valve devices and
their casings whensuch arearranged asshown
in Fig. 7. _

In Fig. 1 the part indieated by numeral 1
is an air vent or box which is filled with cot-
ton or some other suitable porous material,
so that when the air is drawn through the
same from the outside atinosphere, as here-
inafter set forth, the porous material then
acts as a filter, serving to prevent grit or dirt
from entering the valve-chamber or valve-
space which is within the valve-case. Valves
9 and 8 are controlled by moving handle 4
upward ordownward. The directionin which
said handle is moved will of course depend
upon which of the air-passages are to be
opened and which are to be closed. Said
handle conneets with valves 2 and 3 through
rod or bar 5, as shown in the drawings. 66
are guides for bar 5. The ends of said bar
and the outer ends of said valves are provided
with teeth, so as to produce what is termed a
¢ pack-and-pinion” movement. 7 and 8 are
the passage-ways or air-pipes controlled by
valves 2 and 3. ’

In Figs. 2, 4, 5, 6, and 8 I have shown the
valve device which controls the various ports.
When I use the words ““valve device” I mean
the valve-piston and the main valve acting as
different parts of onedevice, one of said parts
controlling the admission of air from the
auxiliary reservoir to the brake-cylinder,
while the other part governs the air-admis-
sion from the train-pipe to the brake-cylin-
der. The valve device or, in other words,
the valve-like device and the parts connected
thereto are more clearly illastrated in Fig. 6,
which is the preferred form, enlarged so that
the parts may be more readily indicated and
understood, and the same may be used as a

.reference to assist in the explanation of Fig.

2, &e. The preferred construction of said

apparatusisas follows: The main-valve part,
as shown in this case, is what is technically
termed a “* piston-valve” and the piston part
to which said valve is connected and by
which it is moved is (in the present art)
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technically termed a ‘‘valve-piston,” each
part being so named because of its peculiar
construction, movements, and the work it
performs. Themain-valve partherein shown
has three partitions E E'E%.  Theseare fixed
upon stem 13, which in turn is firmly at-
tached to the hub 14 of the valve-piston part.
The valve-piston part of the valve device
may be made in one piece, as shown in Fig.
3, or it may be composed of several parts, as
shown in Fig. 2. The valve-piston part has
one or more ports or passages 15, leading
through the web or wall 16 into piston-port
17 in the body of the said piston, thence out
at the port-opening between the wall 18 and
flange 19. In Figs. 2, 6,and 8 the said ports
15 are closed one way by check-valve 20,
which is held to its seat by spring 21. 1In
practice the space between flanges 19 and 22

is sufficiently great to normally cover port

23, which (when open or uncovered by the
valve-piston part) leads from the train bralke-
pipe through passage11ltothe brake-cylinder.
The three partitions E E' E? of the main-
valve part are arranged in the following
manner: Partitions E and E’ are so arranged
that the restricted port 24 is normally be-
tween them, while the restricted exhaust-port
95 is always between them. Port 20 is al-
ways between partitions B’ and E?, while port
97 is normally between partition E? and wall
18. Now as the valve device moves from
the extreme end of its path at the Jeft to the
other extreme end of its path to the right (as
in emergency stops) then partition E moves
to another position between ports 24 and 25.
Partition ' remains in its normal pathway
between ports 25 and 26, while partition E?
takes up a new position between port 27 and
wall 18, at which time the brakes will go on.
When the engineer causes the valve device
to move to ‘“‘take off” the brakes, said par-
titions take up their normal positions to the
left. In Fig. 3 the check-valve 20 is ar-
ranged in a valve-box outside of the case A.
In this arrangement valve 20 normally covers
port 28. When valves 2’ and 3'are open, as
in Fig. 2, then passage 7 leads from the aux-
iliary-reservoir opening 30, around through
valve 2’ to opening 11, thence to the brake-
eylinder.

In some brake systems the auxiliary reser-
voir is charged to the same restricted port or
passage which communicates between the
auxiliary reservoir J and the brake-cylinder
1. In my apparatus as illustrated in Figs.
2, 3, &e., the passage 28 is for charging the
auxiliary reservoir J, and said passage is ar-
ranged asa ‘‘by-pass”—that is, it provides a
large direct passage around the restricted
port (through which air is supplied from the
auxiliary reservoir to the brake-cylinder) di-
rectly to the opening 30, leading to the aux-
iliary reservoir, thus avoiding the slow res-
ervoir-recharging process used in said famil-
iar systems. By the arrangement herein set
forth the engineer is permitted to recharge
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the auxiliary reservoir while the brakes are |

on or’‘applied.. This new and valuable fea-
tureisthe result of the peculiar arrangement

‘of the ports'and valves, and its value is great

when. a long heavy train is running down-
grade and the engineer desires to keep the
train under control. .-It is well known that
when the brakes are ‘‘on” the air.constantly
leaks from :the brake-cylinder. IIence the
necessity of .recharging tlie auxiliary reser-

.voir while the brakes are on.

"+ It will be observed that valves 2’ and 8’
“(shown in Fig.'3 and also in the upper por-
“tion X of Fig. 8) are set to obstruct the pas-

15

‘sages 7and 8, which said valves control, while

..In"Fig. 2 and also the lower part Y of Fig. 8

"valves 2’ and 8’ are set to permit an open way
“through said passages.

These valves ‘are

““never set to obstruct the air-passages except

20

when two valve-devices and their inclosing

. cases communieate with one brake-cylinder,

as shown in Figs.. 7 and 8, one of :said valve

~ devices acting as a graduating main valve,

25

. 30

35

while the other'valve device acts as an emer-
gency-valve only,.operating only when emer-
gency stops are being made. Whenever two
valve devices are:coupled up, as shown in
Figs. 7 and 8; one of the said devices is con-
verted intoa differential piston—that is to
say, the valves 2’ and 8', while being turned,
as shown:in said figures, so as to obstruet
the passages 7 and 8, leading to-or from the
valve-piston part, willsimultaneously open a
pbassage. leading from the outer end K of the

main-valve part, through box or vent 1, to the.

outer atmosphere.. Now if: -air.under pres-

' sure is admitted to both sides of the valve-

- piston part the total number of pounds use-.

40

45

50

6o

65

ful pressure upon. the:said piston-surface
next to partition E? will be less'than the total

numberof pounds useful pressure on the pis-.

ton - surface next to the adjusting-stem 31,

this difference in-the usefal pressures be-.

ing due to the counteracting influence of the
surface of partition' E?, which'is so exposed
as to oppose the pressure against the piston-
surface .next thereto.
as partition E is not exposed to the air-pres-
sure when said air-passages. are obstructed

the end surface thereof cannot be taken into.

the calculation. The surfaces of partition
E* and piston-wall 18 should be so propor-
tioned that the arrangement as a differential

piston will remain quiescent unless required .
to act when making an emergency stop, at .
-which time about twenty pounds reduction is
‘made in the train-pipe air-pressure, so that
the preponderance of pressure will be on the -

auxiliary-reservoir side of said piston part.

Then the auxiliary-reservoir air-pressure will.

move- the said differential piston .back. to-

ward the right until it reaches the extreme.

limit of its path, as hereinafter explained,
thus acting absolutely independent of any
motion (or the effect of any motion) which

* the associate graduating main-valve device
may make. L ISR

It will be noted that:

In Fig. 7 I have shown a main air-pressure
reservoir, an auxiliary reservoir, a brake-cyl-
inder, two valve devices X and Y, an engi- 7¢
neer’s valve C, and an automatic discharge-
limit valve, which is connected in the train-
pipe at point Dbetween the engineer’s valve
and the brake apparatus. The object of said
discharge-limit valve is to prevent the escape 75
of more than a predetermined amount of air T
through the action of the engineer’s valve
when an emergency stop is to be made. It is -
well understood that when an emergency stop
is to be made the engineer suddenly dis- 8o ,
charges twenty pounds (more or less) from
the train-pipe. - When said reduction of train-
pipe pressure takes place, the valve mechan- -
ism should act promptly to admit air from the
train-pipe and also from the auxiliary reser- 8s
voir to. the brake-¢ylinder. . Now when an
emergency stop is required the engineer has
no time to gage the escaping air.. Therefore
a much greater reduction of the air-pressure:
takes place than such cases demand, thus re- go'
ducing the amount of compressed air which
should have. passed from the train-pipe into
the brake- cylinder instead of being dis-
charged into the atmosphere, and thereby re-
ducing the efficieney of the brake system and g5

-adding to the time required to effect a stop.

The arrangement of the discharge-limit valve .
is as follows: Parts 85 and 36 form: the two
heads of a differential piston, said heads be- -
ing connected by a stem, as. shown, or head ico
35 may be made in the form of a plunger, if

80 desired. This said piston moves within a
case or cylinder in the usual -way, as shown.
The usual vent is.indicated at 87. An air-res-
ervoir is shown at Hand a check-valve at 38. 105
The operationis asfollows: Thelever 39of the
engineer’s valve is shown in positionto admit.
air under pressure from reservoir K through :

‘pipe 42into the space between the valve-heads -

40 and 41, thence through pipe 43, under pis- 110 ’
ton-head 36,then to the train-pipe.. Meanwhile o
some of the air forces its way past check-valve.

88 and accumulatesin reservoir. H and the tu-

bular communications immediately connect- . ‘
ed therewith.. Thus there will be a pressure 115
against- both ends or heads of. said differen- .
tial: piston, and when the pressure in-said
reservoir H is equal to that in:the train-pipe:
the check-valve 38 will be seated and the air -
in reservoir H will be ‘‘entrapped” or. con- 120
fined. ' The under surface of head 36 being.
greater in square inches than the upper sur-
face of -head 35 permits the preponderance -

of pressure to move the piston upward to the
position shown in the drawings... Now if the 125
engineer pulls lever 89 to the right until it
reaches the limit of its travel by being brought:.

up against screw 45 then air ‘will rush out.
from the train-pipe and past the outer end of .
head 41.. As soon as the pressure in the train--130
pipe:-has been reduced to the predetermined
limit the preponderance of pressure will then

be against the small head 35 of said differen-.
tial piston, and therefore said piston: will be:
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foreed down to its seat. In other words, the
pressure of the said entrapped air is not re-
duced by the reduction of the train-pipe pres-
sure. Therefore when the train-pipe pres-
sure is reduced to a point where its total num-
ber of pounds pressure against head 36 is be-
low the total number of pounds pressure ex-
erted against head 35 by the entrapped air
then the said piston will be forced down to
its seat, and thereby limiting the reduction
of the train-pipe pressure by closing or ob-
structing the train-pipe at the appropriate
moment, thus permitting the air to be trans-
ferred while at its highest permissible pres-
sure from the train-pipe to the brake-cylin-
der. When the train-pipe is to be recharged,
lever 39 is moved to the position shown in
the drawings. Then air will pass from the
reservoir K, as hereinbefore set forth, until
it reaches passage 44, through which the air
has access to the under side of piston-head 36,
which will then be forced upward until it
reaches the position shown in the drawings.
Air will in the meantime recharge the train-
pipe and the auxiliary reservoirs. It will be
noted that the discharge of air is automatic-
ally limited or stopped independently of the
engineer’s valve. When connecting up a sin-
glevalve device to a car, connectionsare made
between the train-pipe and valve-case A, as
follows: A branch pipe leads from said train-
pipe and connects with said case at point 10.
‘Another connecting-pipe is placed between
the brake-cylinder and said case at point 11,
while a third pipe connection is supplied be-
tween the auxiliary reservoir and said case at
point 30. The train-pipe has the usual con-
nections from car to car, &e. When a single
valve device is used, the operation is as fol-
lows: To charge the auxiliary reservoir and
prepare the brakes for action, air ataboutsev-
enty pounds pressure is permitted to flow from
the main reservoir K through the train-pipe
and its connections into opening 10, (of valve-
case A,) thence through chamber B, passages
50, ports 15, around check-valve 20, through
piston-port 17, port 28, passage 30, to the aux-
iliary reservoir. A portion of the air passes
along through passage 7, valve 2, to the outer
side of partition E. In the meantime the
valve deviece has been forced to the extreme
left of case A. Thus the brake-cylinder is
cut off from the train:-pipe and the auxiliary
reservoir, and the exhaust-passage is open
between the brake-cylinder and the atmos-
phere. When it is desired to apply the brake
gradually, the handle 39 of the engineer’s
valve will be moved for a moment to such a
position that communication between the
main reservoir K on the engine and the train-
pipe will be closed and an escape-passage is
open between the train-pipe and the atmos-
phere. Thereby the air-pressure inthe train-
pipe will be reduced about five pounds. This
reduction of pressure on the train-pipe side
of the valve-piston part disturbs the balance
previously existing on the opposite sidesthere-
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of, resulting in establishing a preponderance
of air-pressure on the auxiliary-reservoirside,
and the air delivered from the auxiliary res-
ervoir through passage 30 and acting upon
the valve-piston part causes the valve device
to move toward the right. This movement
will-continue until partition E has passed to
the right of port 24, thus allowing auxiliary-
reservoir air to flow through passages 30 and
7, valve 2/, to port 24, thence through pas-
sage 8 and valve 3, passage 11, to brake-cyl-
inder, where it acts upon the piston thereof
to cause the brakes to goon. When by rea-
son of the flow of air into.the brake-cylinder
the pressure in the valve-chamber and aux-
iliary reservoir has been reduced to or below
that of the train-pipe, a slight return or left-
ward movement of the valve device will be
produced,(by the combined action of the train-
pipe pressure and the ad justing-stem 31), suf-
ficient to cause the partition X to rest upon
and close port 24, and thus close communi-
cation between the valve-chamber and the
brake-cylinder and confine the air admitted
within the latter. In case it is desired to
gradually increase the air-pressure in the
brake - cylinder the above operation is re-
peated. To permit the air in the brake-cyl-
inder to escape and ‘‘let off” or release the
brakes, the air-pressure in the train-pipe is
restored or increased by a proper and well:
known movement of the engineer's valve.
The increase of pressure in the train-pipe
causes the valve device to move leftward to
the limit of its path, when it will occupy the
position shown in Fig. 2, &e.; thereby plac-
ing restricted port 24 in communication with
exhaust-port 25 and allowing the brake-cyl-
inder air to escape. It should be understood
that in practice I cause the passage which
directly connects with exhaust-port 25 to be
much more restricted than any of the other
said passages, thereby causing the exhaust
from the brake-cylinder to be very gradual.
At the same time the restoration of the pres-
sure in the train-pipe will unseat check-valve
20, (after the piston-port 17 registers with port
28,) and air from the train-pipe will flow into
the auxiliary reservoir, recharging it for fu-
tureuse. The pressurein the auxiliary reser-
voir will then equal that in the train-pipe,
when the check-valve 20 will be seated by its
spring 21. ‘When it becomes necessary to re-
chargetheauxiliary reservoir whilethe brakes
areon, the engineer moves his valve suddenly
and connects the main reservoir K to the
train-pipe. This causes the valve devices to
move quickly to the full limit of their paths
toward the left, thus placing the auxiliary
reservoir in communication (through large
passages) with the fully-charged train-pipe,
thus eausing the auxiliary reservoir to be
charged in an instant. The passage from the
brake - cylinder through the exhaust (said
passage being open while said recharging was
being accomplished) is quite small or re-
stricted at the ports. Therefore the air which
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is confined in said brake-cylinder will have |

escaped but slightly before said auxiliary

- reservoir was fully charged.and the engineer

discharged some air. from the train-pipe as
when first applying the brakes. Thus.it will
be. noted that the brake-cylinder was per-
mitted to receive a second supply of air-pres-
sure before the first supply.was exhausted.

“When it becomes necessary or desirable to

. I0

15

apply the brakes quickly and with full power
for an emergenéy stop, the engineer’s valve
will be moved to -close the communieation
between the main reservoir K.and the train-
pipe and open the latter to the atmosphere
and produce a sudden reduction of pressure
of about twenty pounds in the train-pipe.
The effect of this sudden diminution of pres-

. sure in the train-pipe is. immediately mani-

. 20

25

30

Tfest at the discharge-limit valve {which acts

instantly) and the ‘nearest valve .deviee. or
that on the first car, causing the valve device
to be moved.by the.higher pressure of aux-

iliary-reservoir air.quickly toward the right

to the end of its path. .Then port 23 registers
with the piston-port 17 of .the valve-piston

part, and thereby placing.the auxiliary reser-"

voir and the train-pipe in.communication

with the brake-cylinder and closing the ex-

haust-port, . The following passages are now
open: A pathway leads. from opening 30
through passage.7, valve 2/, port 24, passage

- 8, valve 3’ to opening 11, thence to the brake-

.35,

cylinder. Another. communication is. from
opening 30 through. ports 27 and 26 to open-
ing 11, thence to the.brake'cylindér. Yet
another - air - pathway "is from opening. 10
through' chamber. B, opéning’ 50, ports 15,

_-piston-port. 17, and port 23 to .opening 11,

40

- 45

(56

thence to the brake-cylinder. The auxiliary
reservoir and the train-pipe being thus
brought suddenly into communication ‘with
the brake-cylinder passages will cause check-

‘valve 20 to.be.immediately unseated and

train-pipe air will' pass along said. path be-

tween opening 10 and opening 11, thence di--
‘réctly.into the brake-cylinder, thus effecting

the quick initial application of the brakes

and.also a further reduction of pressure in

the train-pipe that will be sufficiént to. accel-
erate the action of the valve mechanisms on

.the cars following." The valve-piston part

will in the meantime be held to its outward
position (toward the right) by the relatively

~-higher air-pressure from the auxiliary reser-

55

. 6o

voir, which is delivered through large passage
30, while the transmission of the auxiliary-res-
ervoir air from passage 30 tothe brake-cylin-
der is retarded by having to pass thirough, the
restricted port 24. . Afferthe air-pressuresin
the train-pipe.and the brake-cylinder. have
equalized auxiliary-reseérvoirair will continue

toflow from the auxiliaty reservoir into the

" brake-cylinder until there is an equalization

. 85

of air-pressurein both said auxiliary reservoir
and brake-cylinder. Then adjusting-stem 31,

- together with the.train-pipe pressure,. will
~move the valve device toward the. left until

partition E covers pdrt- 24. It will be seen that

tion. by the auxiliary-reservoir pressure, the
return movementbeing produced by the train-
pipe pressure or adjusting. stem 31, or both
combined, ashereinbeforeset forth. It willbe
noted that by restricting the low of auxiliary-

Teservoirair a considerable volumte of train-

pipeairis allowed to flow freelyinto the brake-
cylinder, notwithstanding the admission to
the brake-cylinder . at the same time of a
small volume. of the auxiliary-reservoir air
under a higher pressure. "~ An -appreciable
period of time is required to raise.the pres-

sure in the brake-cylinder to that.in the aux-

iliary reservoir, and .it is during this inter-
val-and before the pressure in the brake-cyl-
inderis raised to that in.the ‘train-pipe that

-the airin the latter is free to enter the brake-

eylinder. . To release the brakes, a sufficient
amount of air ig admitted from the train-res-
ervoir K to the train-pipe to overcome the

‘resistanice.of the auxiliary-reservoir pressure
and frietion of the valve méchanism and. .

move the valve deviceto the end of its stroke,

(toward. the left, as shown in Fig. 2, &e.,)

and thereby establish 'a communication be-
tween the brake-cylinder and the atmosphere

by way of the exhaust-passage 25.. It will be
noted.that ports 26 and. 27 are brought -into

use. only when .an emergency action of the
valve device takes place. In making a grad-

_ual stop the valve device is not moved far

enough to the rigl
to.communicate with each other.. ..

_ In Fig. 8 T haveillustrated an arrangement
in which two valve devices (such as shown in

Fig. 2) are so coupled up that both parts X'

and Y are permanently and independently
connected to the train-pipe, the: brake-eyl-

5

the valve-piston part is moved-in one direc- .
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ght to allow ports 26 and 27 -

105

inder,. and the auxiliary reservoir; but the -

the action of one of said valve devices will

_valve devices of each part X and Y .control

‘the various portsatthe appropriate time, and 110

always be absolutely indépendent of the con-

_dition or action of the other valve device. In

other words, the valves2and 3 (part X) being.-

seb to'obstruct the air-passages 7 8,which said’
- valves control,and valves 2' 3’ (part Y) permit-

tingthe passage-ways, which théy control to
‘be open, then the valve device of part X must
‘act as. a differential valve device, as. pre-
viously set forth herein, while thevalve de-’

vice of part Y will actin the mannér herein-
before set-forth, describing.the operation of

& single valve device. 'In making either a
gradual stop or an éemergency stop the engi-

neer’s valve is mauipulated in”exactly the
same manner as when .controlling the West-

' inghouse system, that.being the same manner
‘in’'which my present single valve device is
controlled.. In making the. gradual stop the

valve device in part Y.eongtrols the air-pres-

suré.neécessary.to. make the stop and acts as

previouslyset forth herein. " In'the meantime
the valve device in part X will remain quiés-

cent. for the reagons alreadyset forth herein.
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When an emergency stop is to be made, air
is discharged from the train-pipe, thereby re-
ducing the pressure about twenty pounds.
The preponderance of air-pressure will then be
on the auxiliary-reservoir side of both of said
valve devices. Therefore they will immedi-
ately move toward the right to the ends of
their paths. Thiswill open five paths through
which the air-pressure will travel to reach the
brake-cylinder. The said paths are as fol-
lows: The train - pipe discharges into the
brake-cylinder through ports 15 in both valve
devices, and thence through ports 23 to the
brake-cylinder. Another path leads from
openings 30 (in both valve cases) through
ports 27 and 26 (part X) to the brake-cylinder,
and a fifth path leads from opening 30 (part
Y) through passage 7, valve 2/, around to port
24, thence through valve 3' to the brake-cyl-
inder. Torelease the brakes, airis admitted
aspreviously deseribed, and the valve devices
will move to their normal position to the left,
at which time the air confined in the brake-
cylinder escapes through one outlet only—
viz., through passage 8', valve 3', restricted
port 24, and exhaust-port 25. The partition
B in part X is exposed to the atmosphere
through vent 1. It will be observed from the
foregoing description that if one of the valve
devices failed to perform its work the other
device would act promptly. This is because
the train-pipe pressure and theauxiliary-res-
ervoir pressure act upon the pistons of said

-alve devicessimultaneously, independently,

and differentially. From the explanation
herein set forth it will be noted that I may
use one of said parts (X or Y) for gradual
stops, while the other part may be used for
quick action oremergency stops only. Either
part X or'Y (when arranged as illustrated in
Tigs. 7 and 8) may be transformed at will by
means of handle 4 from a graduation valve
device to an emergency valve device, and vice
versa.

I do not limit my invention to any par-
tieular kind or shape of valve. _

T am aware that it has been proposed to con-
trol the direct or emergency communication
between the train-pipe and the brake-cylin-
der by means of a supplemental valve and
piston which is unconnected with the main-
valve piston, but upon the movement of which
said supplemental piston (to obtain motion)
must depend for a supply of air-pressure, and
such construction, which involves an opera-
tion and arrangement different from that of
my invention, I therefore hereby disclaim.

What I claim is—

1. In an air-brake system, the combination
of a train-pipe having adirect communication

.with two adjacent piston or valve chambers,

a communication between an auxiliary reser-
voir and a brake-ecylinder, a communication
between the train-pipe and the brake-eylin-
der, a restricted exhaust-passage between the
brake-cylinder and the atmosphere, a valve
deviee in one of said chambers and adapted

701,981

to control said exhaust and alsoadmit airfrom
the auxiliary reservoir to said brake-cylinder
when such valve device is in its normal con-
dition, and a normally inert valve device in
the remaining or second of said chambers and
adapted to admit air-pressure sufficient to ap-
ply the brakes independently of the condition
of the first-mentioned valve device in an
emergency application, the said restricted ex-
haust being adapted to restrict the escape of
air from the brake-cylinder if the first-men-
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tioned valve device should fail to close the

exhaust when an emergency-brake applica-
tion is made. : ’

2, Inan air-brake system, the combination
of a passage from the train-pipe, a passage
from the brake-cylinder which is smaller or
more restricted than said train-pipe passage,
and a valve deviee, consisting of a valve con-
nected with a ported piston, coacting with
both of said passages and controlling commu-
nication between said train-pipe passage and
the auxiliary reservoir and also between said
brake-cylinderand the exhaust whereby when
it is desired to release the brakes, the train-
pipe air will have a passage through said
ported piston and thence through a large pas-
sage-way tothe auxiliary reservoir, the brake-
cylinder air will have a passage-way through
avalve-controlled restricted passage tothe at-
mosphere. ‘

3. A valve apparatus for automatic air-
brakes, having in combination two ports or
passages communicating with the brake-cyl-
inder, one of said passages being small and
from the auxiliary reservoir and the other a
large passage from the train-pipe, so that the
flow of auxiliary-reservoir air is restricted as
compared with the flow of train-pipe air when
both are flowing to the brake-cylinder dur-
ing an emergency brake action, a ported pis-
ton actuated in both directions by air-pres-
sure, & stem having one end suitably con-
nected with said piston, and a suitable valve
operated by said stem to open and close the

passage from the auxiliary reservoir while

said piston controls the valved passage from
the train-pipe to the brake-cylinder and opens
the same for emergency stops only.

4. Tn an air-brake system, the combination
of a passage from the train-pipe, a passage
from the auxiliary reservoir which is smaller
or more restricted than said train-pipe pas-
sage, and a valve device consisting of a valve
which is mechanically connected to and
moved in both directions by a ported piston,
the said valve device coacting with both of
said passages and controlling communication
between them and the brake-cylinder where-
by, when an emergency application of the
brakes is desired the train-pipe air and the
auxiliary-reservoir air, the former at a lower
pressure than the latter, will both have pas-
sages open to the brake-cylinder as follows:
said train-pipe air-passage being through
said piston and thence through a by-path in
the valve-case, the said auxiliary-reservoir
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air-passage being through another path in
the valve-case and controlled by said valve.

5. A valve mechanisin for automatic air-
brakes having in combination, a passage lead-
ing to the brake-cylinder from the train-pipe,
a passage leading to the brake-cylinder from
the auxiliary reservoir, which is smallér or

. more restricted than said train-pipe passage,
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.a ported piston actuated in one direction, by

pressure from the train-pipe to close said train-
pipe passage, and actuated in the opposite di-
rection by pressure from the auxiliary reser-
voir to open said train-pipe passage, a stem
having one end suitably connected with said
piston, and a valve suitably connected with
said stem and moved théreby to control said
passage between the auxiliary reservoir and
the brake-cylinder, while said piston controls
the passage between said train-pipe and the

brake - cylinder and opens said passage for

emergency stops only. :

6. In an automatic air-brake system, the
combination, with the train-pipe, an aukiliary
reservoir, and a valve device, of a second
valve device which is adapted to act abso-
lately independent of the action or inaction
of the first-mentioned valve device and only
when emergency brake applicationsare made,
both of said valve devices being adapted to
admit air from the auxiliary reservoir to
brake-cylinder, and a passage from said train-
bipe to said brake-cylinder, and controlled by
said second valve device. ' :

7. In an air-brake system, the combination
of a train-pipe, two valve devices communi-
cating therewith, the piston parts of both of
said devices being constantly under the train-
pipe air-pressure and each of said devices be-
ing adapted to operate absolutely independ-
enf of either the action or inaction ofi-the

other and each of such devices being adapted-

to'control a passage leading from the aunxil-
iary reservoir to the brake-cylinder. v

-8. Inanair-brake mechanism, the combina-
tion of a train-pipe having a-éonnection to a
valve-device chamber or casing, a communi-
cation between said chamber or casing and an
auxiliary reservoir, a comm unication between
said chamber or casing and a brake-cylinder,
and anormally inert differential piston-valve
device located within said chamber or casing
and. adapted to act when making emergency
stops only, and establish a check-vilved com-

munication between said train-pipe and said-

brake-cylinder, the piston of said valve de-

vice being actuated by auxiliary - reservoir

air-pressure in orie direction to open or estab-
lish the latter communication, and moved by
train-pipe air-pressure to cut off or close said

communication, during such movements said

deviceoperating free from any other valve de-

- vice,

65

9. In anair-brake system, the combination
ofatrain-pipe,an auxiliary reservoir, a brake-
cylinder, two valve devices adapted to act

~absolutely independent of each other, air

communication between said train-pipe and

7

| the auxiliary reservoir, air communication
 between said. train-pipe and said. brake-cyl-

inder, air communication between said aux-
iliary reservoir and said brake-cylinder and

a restricted air-passage between said brake-

cylinder and the atmosphere, each of said
valve devices being adapted to influence the
air movement from said .auxiliary reservoir
to'said brake-cylinder, one of said valve de-
vices operating only during emergency appli-
cations of the brakes. : '

10. In anair-brakesystem,the combination

of a valve device, substantially-as described,
having a ported piston mechanically connect-
ed with a valve, a chamber or case for'said
piston, a chamber for said valve, a passage
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from the train-pipe to said piston-chamber; a -

passage from said piston-chamber to the aux-
iliary reservoir, a passage from said piston-
chamber to the brake-cylinder, a restricted
passage from said auxiliary reservoir: to the
brake-cylinder, and a restricted passage from
said brake-cylinder to the exhaust-opening,
the said piston when at one end of its cylin-

inder forms a part of a communication be-
“tween said train-pipe and said auxiliary res-
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ervoir, said valve in the meantime forminga .

‘part of a communication between said brake-

cylinder and said exhaust-opening, but when
said piston is at the other end of its cylinder
itbecomesa partof a communication between
said train-pipe and said brake-cylinder, said

communication being open ‘for emergency

stops only, and said valve, in the meantime;
opening a communication between the auxili-

-ary reservoir and said brake-cylinder.
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11. In an air-brake mechanism, the combi-

nation of a train-pipe having a tubular con-

105

nection to two adjacent valve-device cham-

bers or casings, a tubular connection from
each of said chambers or casings to a brake-
cylinder, a tubular connection from each of
said chambers or casings to an auxiliary res-
ervoir, a passage from the brake-cylinder to
the atmosphere, a graduating-valve device
located within one of said chambers or cas-
ings, and a normally inert differential piston-

‘valve device located within the other cham-
‘ber or casing, the latter valve-device being’
.adapted to operate when making emergency

stops only, and control the communication
between said train-pipe and said brake-cyl-

inder, each piston of said valve devices be-

ing actuated by auxiliary-reservoir air-pres-
sure in one direction to open or establish said
communications and moved by train-pipe air-
pressure in the opposite direction to close or
cut off said communications, in operation
saidlvalve devicesacting absolutelyindepend-
ent of each other. 2
Signed at New York, in the county of New
York and State of New York, this 17th day
of January, A. D. 1898, o o
' "GRANVILLE T. WOODS.
Witnesses: - I K
E. RiLEY,
‘ORY CANE.
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