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SPECIFICATION forming part of Letters Patent No. 785,537, dated March 21, 1905.
Application filed September 8,1903. Serial No. 173,272,

To all whom it maiy concermn:

Beitknownthat I, CrarLES E. BARRY,a citi-
zen of the United States, residing at Schenec-
tady, county of Schenectady, -State of New
York,haveinvented certain new and useful Im-

provementsin Triple Valves, of which the tol-

lowing is a specification.

My invention relates to *f automatic” air-
brake systems—that is, systems in which the
brakesare applied by a reduction in the pres-
sure of airin INn-pi ] 1St1
tion to " straight” air systems, in which the
brakes are applied by an increase in such pres-
sure. In systems of this type each car is pro-
vided with a brake-cylinder, an auxiliary res-
ervolr which is supplied with com plessed alr
from a train-pipe, and a so-called “‘triple

valve,” which operates upon a reduction of
pressure in the train-pipe to admit air from
the auxiliary reservoir to the brake-cylinder
to apply the brakes and upon an increase of
train-pipe pressure to cut off the supply con-
nection with the auxiliary reservoir and to
exhaust the brake -cylinder to release the
brakes. My invention has particular refer-
ence to the triple valve; and one of its objects

1s to provide a novel form of valve by which

the engineer may control the release of the
brakes, so as to maintain any desired braking
pressure 1n the brake-cylinder—in other
words, to provide an improved means for
ﬂmdually releasing the brakes and stopping
the releasing operation at any desired point.
In the case of systems now In common use

Serious dlfh(,ultles often arise in the handling
~of long trains because of the inability of the

engineer to partially release the brakes. In
such systems the brakes on each car are fully
released at a single operation, and the releas-
1mg action also tahe% place on the different
cars In succession, so that often when the

brakes are released while the train is running

at a considerable speed thé head of the train,
having the check to its speed suddenly re-
moved in advance of the rear, moves forward
with such force as to break the train into two
or more parts. By the employment of my in-
vention this difficulty 1s overcome.

Another object of my invention is to provide .

L)
W

‘sald ports.

‘a valve mechanism which shall be economical 5o

in operation and by which large variations in
brake- cyhndel pressure may be produced by
small variations in train- pipe pressure, so
that a maximum brake application may be ob-
tained with a relatively small reduction of 55
pressure in the. train-pipe, and, conversely, a
great restoration of pressure in the brake-
cvlmder with a small restomtmn of train-
plpe pressure.

Other objects and adva,ntacres of my inven- 60
tlon will appear from the followmw detalled
descrlptmn taken in connection with the ac-
companying drawings, in which— |

Figure 1 is a view illustrating, partly in
dlaolam one embodiment of my invention 05
and show 1ng the triple valve with its piston in
" apphcatlon” position; and Figs. 2and 3 are
9111111‘1,1* Vlews of said valve with the piston in

“lap” and *‘ release” positions, respectively.

Referring in detail to the drawings, 1, 2, 70
and 3 deqwnate the usual br ahe-cvlmder auXx-
iliary reservoir, and train- -pipe, respectively,
with which the trlple valve is associated. The
train-pipeand the auxiliary reservoir are con-
nected by a pipe 4, which permits a flow of 75

air from the train-pipe to the auxiliary res-

ervoir and through the agency of a check-
valve 5 prevents a flow in the opposite direc-
tion. A supplemental reservoir 6 is con-
nected with the reservoir 2 by a pipe 7, which 8o
1s provided with a check-valve 8, mmnged to
permit a flow of air only toward the supple-
mental reservoir. The triple valve comprises
a casing 9, provided with suitable ports and
connections, and a piston 10 for controlling 85
A transverse partition 11 within
the casing divides its interior into two com-
partments, in which are located the heads 12,
13, 14,.and 15 of the piston 10, the heads 12
and 13 occupying the upper compartment and 9o
the heads 14 and 15 the lower. A pipe 16,
leading from the supplemental reservoir 6 to
the upper end of the casing 9, supplies air to
the upper face of the head 13, and this air by
reason of the small displacement of the head 95
13 relative to the volume of the supplemen-
tal reservoir exerts a practically constant
pressure which tends to move the piston to-
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ward the lower end of the casing 9. A pipe
17, leading from the train-pipe 3 to the up-
per compartment, supplies train-pipe air to
the lower side of the head 12, and a port 18
maintains the air in the space between the
heads 12 and 13 at atmospheric pressure.
Brake-cylinder air is supplied to the lower
side of the head 15 and both sides of the head
14 through the pipes 19 and 20. The pres-
sures on t'le lower side of head 15 and the up-
per side of the head 14 balance each other, so
that they have substantially no influence upon
the movement of the piston, the only pressure
tending to movethe piston being on the iower
side of the head 14, reacting against the lower
head of the valve-casing. “This pressure, in
conjunction with the tram-pipe pressure act-
ing on the lower face of the head 12, opposes
the supplemental - reservoir pressure acting
upon the upper face of the head 13. " An ex-

- haust-port 21 communicates with the lower
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compartment and when the parts have moved
to the position shown in Fig. 3 provides an
escape-opening for the brake-cylinder air.
Another port, 22,communicates with the lower
compartment at a point adjacent to the parti-
tion 11, so as to maintain the a1r on the upper
sidle of the head 15 always at atmospheric
pressure. A pipe 23 connects the auxiliary

reservolr 2 with the lower compartment of

the casing 9 at a ‘point somewhat below the
brake-cylinder port, the distances between
the heads 14 and 15 and between the auxiliary-
reservoir, brake-cylinder, and exhaust ports
being so proportioned that communication
may be established between the brake-cylin-
der and the auxiliary reservoir or between
the brake-cylinder and atmosphere, or both
auxiliary-reservolrand exhaust ports may be
closed, as illustrated in Fig. 2.

In operation the piston 10 is balanced be-
tween supplemental-reservoir pressure on the
one hand and combined brake-cylinder and
train-pipe pressures on the other, and when
the train-pipe pressure talls off the br ahe—csrl—
inder 1s charged from the auxiliary reservoir
to restore the balance, and when the train-pipe
pressure increases the bre ake-cylinder is ex-
hausted sufficiently to make up the difference
and agalin restore the balance.

Considering the operation more in detail,
as soon as the engineer’s valve 1s moved to
admitalr from the main reservoir to the train-
pipe compressed air will flow from the train-
pipe through the pipe 4 to the auxiliary res-
ervoir and thence by way of the pipe 7, sup-
plemental reservoir 6, and pipe 16 to the up-
per side of the piston-head 13 in the casing 9
and from the train-pipe through the pipe 17
to the lower side of the head 12. If the aux-
1liary-reservolr port is uncovered by the head
14, air will also flow into the brake-cyhnder
from the auxiliary reservoir; but if said port
‘be closed the brake- yllncler will remain un-
charged, and atmospheric pressure only will

)

ﬁct on the lower face of the head 14.
either event the piston 10 will be moved to
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the position illustrated in Fig. 3, since the
farce on the lower side of the head 12 will

overcome the opposing force on the upper

side of the head 13 whether the pressure in
the brake-cylinder be at that of atmosphere
or greater, since the area of the head 12 1s
oreater than that of the head 13 and the in-
tensities of the pressures in the supplemental
reservoir and train-pipe are equal.
this, the release or running, position of the
piston is attained, any alr that may have been
ted to the brake-cylinder before such move-
ment will be exhausted therefrom by way of
the pipe 19 and the port 21. With the parts
thus charged, 1f it 1s desired to apply the
brakes for an ordinary service stop the train-

pipe pressure is reduced until the pressare

acting on the lower side of the head 12 be-
comes less than that acting on the upper
side of the head 13. This difference will

cause the piston to move toward the left un-

til the head 14 partially uncovers the auxil-
1ary-reservolr port. Air will then flow from
the auxiliary reservoir to the brake-cylinder
and continue to flow until the pressure on the
lower side of the head 14 has increased sufhi-
ciently to neutralize the effect of reduction ot
pressure on the lower face of the head 12 and
move the piston upward sufficiently to cut off
the auxiliary -reservoir supply. This will
bring the piston to the lap position. (Illus-
trated in Fig. 2.) When air flows from the
auxiliary reservoir into the brake-cylinder,
it will force the brake-cylinder piston toward
the left to apply the brakes. If an increased

brake application is desired, a further reduc--

tion 1n train-pipe pressure 1s made. This will
agaln cause the piston tomove toward the left,
so as to partially uncover the auxiliary-reser-
voir port, and thereby admi

t air to the brake-
cylinder until the brake-cylinder pressure has
risen sufficently to counteract the effect of the
train - pipe - pressure reduction, and thereby
agaln force the parts to lap position, as before.
When 1t is desired to release the brakes, the
operation 1s substantially the same as that
which takes place when charging the system,
as previously described-—that 1s, the train-
pipe pressure 1s increased and the piston 1s
moved toward the right, so as to wholly or
partially uncover the exhaust-port 21 and
cover the auxiliary-reservoir port, and there-
by allow air to escape from the brake-cylin-
der to atmosphere. The amount of air that
may escape from the brake - cylinder, and
therefore the degree of brake-cylinder reduc-
tion, will depend directly upon the increase
of train-pipe pressure. For instance, it the
train - pipe pressure ‘1ncrease 1s small, the
necessary change in brake-cylinder pressure
will also be small. On the other hand, if a
considerable increase of train-pipe pressure is

' made 1t can only be neutralized by a consider-
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‘able reduction in brake-cylinder pressure.
It will also be apparent that in applying or
releasing the brakes more or less of the aux-
iliary-reservoir port or the exhaust-port 21
will be uncovered, according to the amount
of train-pipe variation. Such intermediate
posttions of the piston are shown by the dotted
lines in Figs. 1 and 3. Where the reduction
In train-pipe pressure 1s large, the parts will
be thrown to the position shown in Fig. 1 and
the brake-cylinder will be charged I‘dpldl_}?’,
and where the train-pipe pressure is increased
suddenly the parts will be thrown to the posi-
tion shown 1n Fig. 3, and the brake-cylinder
will exhaust mpuilv ~ g
As to the proportioning of the various parts
of the valve, 1t should be noted that the heads
14 and 15 are, 1n effect, a single head with a
deep annular port whose depth may be varied
as desired and that the size of the head 13 de-
termines the effective pressure of the en-
trapped supplemental - reservoir air in that
end of the casing, and variations of the size
of said head will only correspondingly vary
sald pressure. On the other hand, variations
of the areas of the heads 12 and 14 will pro-
duce different brake-cylinder-pressure varia-
tions corresponding to any given train-pipe-
pressure variations. In the preferred form
of the invention the head 12 is made some-
what larger than the head 14, so that slight
variations of pressure in the train-pipe will
produce considerable variations of pressure
in the brake-cylinder.
upon consideration of a specific case. For
this purpose let it be assumed that the area
of the head 12 is two square inches, that of
the head 14 one square inch, and that the
maximum train - pipe pressure is seventy
pounds per square inch. YUnder such condi-
tions 1t will be apparent that with seventy
pounds pressure 1n the auxiliary and supple-
mental reservoirs and in the train-pipe the
parts would assume the position illustrated
in Fig. 3 and that a five-pound reduction in
train - pipe pressure would reduce by ten
pounds the effective pressure exerted upon
the lower side of the head 12, and in order
to neutralize this loss of pressure and bring
the piston to the lap position (illustrated in
Fig. 2) a brake-cylinder - pressure variation
qlwhtlv oreater than ten pounds acting upon
the one-square-inch area of the head 14 L would
be required. Similarly a train-pipe reduction
of ten pounds would be followed by a brake-
cylinder increase slightly ¢ Wre‘tter than twenty
pounds, and so on, each train-pipe reduction
ausing a corresponding increase of substan-
tially twice the value. This action would con-
tinue until the train-pipe pressure had fallen
to substantially thirty-ive pounds, when the
brake-cylinder pressure would be a maximum,
or slightly less than seventy pounds. Simi-

larly in releasing the brakes train-pipe-pres-.

sure variations between the limits thirty-five

This will be apparent |

8

and seventy pounds would produce corre-

sponding brake-cylinder-pressure variations
substantially between the limits naught and
seventy.. 1t will of course be apparent that
since the brake-cylinder can only be charged
by the expansion of the air in the auxiliary
reservolr 1t can never be charged to the full
seventy pounds pressure; but the maximum
pressure will be slightly less than seventy
pounds, and this will be balanced by a train-
pipe pressure shightly less than thirty-five

pounds, so that the limits thirty-five and sev-

enty are approximate only.

I do not wish to be limited to the particu-
lar construction herein disclosed, since it is
apparent that many alterations and modifica-
tions may be made without departing from
the spirit of my invention, and I aim to cover
by the terms of the appended claims all such
alterations and modifications.

What I claim as new, and desire to secure
by Letters Patent of the United States, 1s—

1. In an air-brake system, the combination
of a train-pipe, a brake-cylinder, an auxiliary
reservolr, a valve adapted to connect brake-
cvlinder to auxiliary reservoir or to atmos-
phere, a piston controlling said valve and com-

prising two heads of unequal areas subjected

to train-pipe pressure and to brake-cylinder
pressure r espectively, and means for impress-
ing on sald piston a constant force opposing
said pressures.

2. In an air-brake system, the combination
of a train-pipe, a brake-cylinder. a piston com-
prising two heads of unequal areas subjected
to train-pipe pressure and to brake-cylinder

pressure respectively, means for impressing -

on sald piston a constant force opvosing said
pressures, and means operatively connected
to sald piston for varying the pressure of the

alr 1n the brake-cylinder.

3. In an alr-brake system, the combination
of atrain-pipe, anauxiliary reservoir, a brake-
cvlinder and mechanism connected therewith,
comprising a movable member having abut—
ments of unequal areas subjected, the larger
to train-pipe pressure and the smaller to brake-
cylinder pressure, and means codperating
therewith for varying the pressure ot the air
in the brake-cylinder.

4. In an air-brake system, the combination
of a train-pipe, an auxiliary reservoir, a brake-
cylinder and valve mechanism comprising a
casing connected therewith and provided with
an exhaust-port and a piston having a plural-
1ty of heads, means for entrapping compressed
alr in a portion of sald casing adjacent to one
of said heads, other heads being subjected to
brake-cylinder and train-pipe pressures, and
means codperating therewith for controlling
the low of air from the auxiliary reservoir to
the brake-cylinder and from the brake-cylin-
der to atmosphere.

5. In an air-brake system the combination
of atrain-pipe, anauxiliary reservoir, a brake-
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cylinder, and valve mechanism for controlling
the flow of air to and from the brake- cylmder

comprising means normally cutting off the
brake-cylinder supply and exhaust—passages
under the equal opposing effects of a constant
pressure on one side and combined traln-pipe

and brake-cylinder pressures on the other and
operating upon an increase or decrease of
train-pipe pressure to establish a communica-
tlon to produce a decrease or an increase re-
spectively of the brake-cylinder pressure to
restore the equality.

6. In an air-brake system, the combination
of a train-pipe, an auxiliary reservoir, a brake-
cylinder, and a triple valve for controlling the
flow of air to and from the brake-cylinder.,
comprising a movable member subjected fo a
practically constant pressure tending to move

it In one direction and brake-cylinder and

train-pipe pressures tending to move 1t in the
opposite direction, the member belng so con-
structed and arranged that a variation of one

kind 1n the train-pipe pressure will establish

a connection to bring about a variation ot the
opposite kind 1n the brake-cylinder.

7. In an air-brake system, the combination |

of atrain-pipe, anauxiliary reservoir, a brake-
cylinder, a valve-casing, a piston therein hav-
Ing an upper and a lower head, means for en-
trapping compressed alr in said casing at the
upper side of the upper head, a port for sup-
plying traln-pipe air to sald casing at the
lower side of the upper head, a port for sup-
plying brake-cylinder air to said casing at the
lower side of the lower head, an exhaust-port
in sald casing adjacent to the brake-cylinder

port and adapted to be closed by the lower-

head when the combined train-pipe and brake-
cylinder pressures equal the pressure of the
entrapped air and to be opened to establish
communication with the brake-cylinder port
when the train-pipe pressure is mcreased q
port for supplying auxiliary-reservoir air to

785,537

sald casing at a point below said brake-cylin-
der port, and means for closing said auxiliary-
reservoir port when the combined train-pipe
and brake-cylinder pressures equal the pres-
sure of the entrapped air and for opening it
to establish communication with the brake-
cylinder port when the train-pipe pressure is
reduced.

8. In an air-brake system, the combination
of atraln-pipe, anauxiliary reservoir, a brake-
cylinder, a cylindrical valve-casing compris-
ing an upper and a lower compartment, a pis-
ton therein having a head in each compart-
ment, means for entrapping compressed air
at the upper side of the upper head, a port
for supplying train-pipe air to the upper com-
partment at the lower side of the upper head,
a port for supplying brake-cylinder air to the
lower compartment at the lower side of the
lower head, an exhaust-port leading from the
lower compartment adjacent to the brake-cyl-
inder port and adapted to be closed by the
lower head when the combined train-pipe and
brake-cylinder pressures equal the pressure
of the entrapped air and to be opened to es-

tablish communication with the brake- cylin-
cder port when the train-pipe pressure is in-
creased, a port for supplying auxiliary-reser-
volr a,ir to said lower compartment at a point
above the brake-cylinder port, and means
moved by said piston to close said auxiliary-
reservoir port when the comibined train-pipe
and brake-cylinder pressures equal the pres-
sure of the entrapped air and to open said port
to establish communication with the brake-
cylinder port when the traln-pipe pressure 18
decreased. _

In witness whereof I have hereunto set my
hand this 4th day of September, 19083.

CHARLES E. BARRY.

Witnesses:
Bexsamix B. Hurry,
HELEN ORFORD.
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