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To all whom it may concern: - | the pressure in the brake-cylinders produced 5o
Be it known that I, Joun P. Xuryy, of Wa- | in emergency applications of the brakes may
“tertown, county of Jefferson, and State of New | be sixty per cent. or more greater than that
“York, have invented an Improvement in Air- | commonly employed in a similar equipment
5 Brakes, of which the following description, | as used on trains normally running at a con-

in connection with the accompanying draw- | siderably lower speed. While the increased 55
ings, is a specification, like numerals on the | brake-cylinder pressure is effective and desir-
“drawings representing like parts. - 1 able to reduce the speed of a rapidly-running
This invention relates to an air-brake appa- | train as soon as possible, it is likely to give

10 ratus, and is shown as employed in an appara- | too great braking force after the speed of the
tus of the kind commonly known as the “‘an- | train has been materially reduced and might 6o
tomatic” air-brake, in which the brake-cylin- | then cause the locking of the wheels, so that
der is charged with air froman auxiliary res- | they would slide .on the rails, thus damaging

- ervoir on the car under control of a triple | the wheels and acting less effectively to bring

15 valve codperating with the train-pipe, auxil- | the train to a standstill than if the braking

iary reservoir, and brake-cylinder to cause | force were just less than that which is suffi- 65
" the brakes to be applied and released in re- | cient to lock the wheels against rotation.

sponse to changes in pressure of air in the | . The présent invention is embodied in a re-

train-pipe Whlch may be controlled by the en- | lief-valve communicating with the brake-cyl-

20 gineer. ;inder and operating normally to prevent in-

~ The present mventlon relates mainly to an | crease of brake-cylinder pressure beyond a 70
“appliance to be used in connection with the | predetermined amount, said relief-valve hav-
brake-cylinder or with the-passage through | ing combined therewith means whereby its
which air is admitted to and exhausted from | operation in response to the pressure in the
25 the brake-cylinder in the operation of apply- | brake-cylinder may be modified and deferred,
*ing and releasing the brakes, and is especially | so that brake-cylinder pressure may be main- 75
apphcable to brakes designed for use on trains | tained greater than that at which the relief-
running at high speed. valve normally opens for a predetermined
‘For very fast running trains it has been | regulable period of time. The higher pres-

30 found desirable to provide greater power for | sure above that which normally operates the
the brakes than is employed in connection | relief-valve to prevent further increase in 8o
with rolling-stock of thesame character which | pressure is employed in emergency applica-
is regularly run at a consid emblv lower speed, | tions of the brakes and will be hereinafter re-
and one way of providing for increased power | ferred to ds ‘‘abnormal” or ‘‘excessive?”

35 of the brakes is to increase the air-pressure | brake-cylinder pressure, and the apparatus
employed in the system beyond that commonly | forming the subject of the present invention
used on trains regularly running at a lower | is intended to cause such abnormal brake-cyl-

‘speed. For exaniple, an equipment designed | inder pressure to be maintained in emergency
for use on trains regularly running at about | applications of the brakes for a definite inter-

40 forty miles an hour as a miaximum, and having | val of time after the application has been

" the standard or normal air-pressure in the | made, in which time the speed of the train 9o
train-pipe and auxiliary reservoirs seventy | will have been materially reduced, dand at the
pounds, mightbe used with an air-pressure of | end of said period of time the relief-valve will
one hundred and ten pounds for trains regu- | be opened and cause a reduction of brake-cyl-

45 larly running at a maximum speed of sixty | inder pressure to the normal amount or maxi-
miles ormore. Inemergency applications of | mum pressure.that is employed in service as 95

- the brakes the maximum pressure should be | distinguished from emergency applications of

" attained in the brake-cylinders as promptly | the brakes.

" as possible, and with a high-speed equipment | The apparatus forming the subject of this
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invention comprises a discharge-passage from

the brake-cylinder to the atmosphere and a

relief-valve proper, which normally retains
said passage closed and is actuated in the di-
rection to open the valve by the pressure in
the brake-cylinder and in the direction to close
the valve by a predetermined force, such as
that of a spring, which may be set to retain
any desired normal maximum pressure in the
brake-cylinder and which is overbalanced by
an increase in said brake-cylinder pressure be-
yond said maximum to permit the relief-valve
to open and permit the excess of pressure to
escape.

The apparatus also comprises, in eombina-
tion with such relief-valve, means for tempo-
rarily applying an additional force acting in
opposition to brake-cylinder pressure on the
relief-valve under certain conditions, such as
those pertaining to an emergency application
of the brakes, so that under said conditions
the brake-cylinder pressure may be increased
beyond that which normally overcomes the
force for holding the relief-valve closed with-
out overcoming the said normal force on the
relief-valve and the additional force applied
thereto, so that the said abnormal or increased
pressure is maintained in the brake-cylinder.
Means are also provided whereby the addi-
tional or abnormal force tending to prevent
opening of the relief-valve is gradually re-
duced, so that at the end of a regulable pe-
riod of time the brake-cylinder pressure will
overcome the resistance to the opening of the
relief-valve, and the additional force tending
to close the relief-valve will finally he entirely
withdrawn, so that the relief-valve will cause
the brake-cylinder pressure to be reduced to
the normal maximum amount, beyond which
it is not substantially increased in the regular
service applications, in which the additional
force for closing the relief-valveis not brought
into action.

Figure 1 is a longitudinal section of an air-
brake appliance forming the subject of this
invention, the parts being shown in normal
position occupied when the brakes are re-
leased. Fig. 2 is adiagram view showing the
main components of a car equipment of an
automatic air-brake apparatus provided with
means for controlling the brake-cylinder pres-
sure in accordance with this invention, and
Figs. 3 and 4 are sectional details of a por-
tion of the apparatus shownin Fig. 1 in differ-
ent positions occupied in the operation and
also illustrating certain modifications which
will be explained.

The appliance forming the subject of this
invention, which will be called a *““ brake-cyl-
inder relief-valve,” is shown at 2 in Fig. 2 in
connection with the usual car equipment of
what is commonly known as the *‘guick-ac-
tion automatic air-brake system,” said car
equipment comprising also the auxiliary reser-
voir 3, brake-cylinder 4, and quick-action
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triple valve 5, which latter is comnected with
the train-pipe 6 and controls the various com-
munications that are called into action in the
handling of the brakes—namely, an exhaust-
passage from the brake-cylinder to the atimos-
phere which is opened for releasing the
brakes and is closed preparatory to applying
the brakes and a communication 78 from the
auxiliary reservoir 8 to brake-cylinder 4.,
which is opened and closed in making eradu-
ated applications of the brakes, and a com-
munication (not shown) from the train-pipe 6
to the auxiliary reservoir 3, which is opened
when the brakes are released for recharging

‘of the auxiliary reservoir up to the pressure

normally earried in the train-pipe. The de-
tails of the car equipment, and especially of
the triple valve, are not fully shown, as they
may be of any usual construction, and such
apparatus is in extensive use and well known
to those familiar with this art.

For a proper understanding of the relief-
valve 2, forming the subject of this inven-
tion, it is sufficient to state that normally
when the train is running with the brakes re-
leased the pressure in the auxiliary reservoirs
3 throughout the train is substantially cqual
to that maintained in the train-pipe 6 and
that upon a reduction in train-pipe pressure
the exhaust from the brake-cylinder to the
atmosphere is closed and communication from
the auxiliary reservoir to the hrake-cylinder
established until the flow of air from the aux-
iliary reservoir into the brake-cylinder re-
duces the pressure in the former to that es-
tablished by the engineer in the train-pipe,
after which the communication from the aux-
iliary reservoir to the brake-cylinder is closed
with the pressure in the auxiliary reservoir
again substantially equal to that in the train-
pipe, which condition is maintained until a
further inerease of braking force is requived,
which is accomplished by permitting pres-
sure to escape from the train-pipe and caus-
ing the communication from the auxiliary
reservoir to the brake-cylinder to be opened
and again closed when the auxiliary-reservoir
pressure has equalized with the newly-estal-
lished pressure in the train-pipe. A moder-
ate reduction in train-pipe pressure thus por-
mits a relatively small amount of air to flow
from the auxiliary reservoir into the brake-
cylinder and applies the brakes with moderate
pressure, and the braking pressure may hein-
creased in response to further diminutionsin
train-pipe pressurc until the increasing hrake-
cylinder pressure cqualizes with the falling
auxiliary-reservoir pressure,at which time the
maximum braking force is attained, and fur-
ther reduction in the train-pipe pressure pro-
duces no change in the condition of the hrake
apparatus. A sudden reduction in train-pipe

pressure to ot below thesaid pressure of equali-
zation of the auxiliary reservoir and brake-cyl-
inder air or maximum braking pressure causes
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the commumcatlon between the auxiliary res-.

ervoir and brake-cylinder to be fully opened,
so that the full pressure of equalizationisvery
quickly attained in the brake- cylinder in re-

sponse to such reduction in train-pipe pres-

sure, which is made by the engineer in case
of emergency or is made in the event of the
breaking of the train-pipe in any way, as by
the parting of a coupling. For convenience
of referring to concrete conditions it may be
assumed that a pressure of one hundred and
ten pounds is normally carried in the system
(in the train-pipe and auxiliary reservoirs)
and that this would give a braking pressure
of eighty-five poundq in the brake -cylinder,
as the pressure of equalization in the brake-
cylinder and auxiliary reservoir when com-
munication is. made and maintained between
the two, as in making an emergency applica-
tion of the brakes w1th no discharge-passage
or relief-opening from the bmke cylinder.
It may be assumed, furthermore, that snxtV

pounds pressure in the brake-cylinder is the-

normal maximum, which is all that should be
exerted in the br ake -cylinder in making the

usual service stops, or even emergency stops

after the speed of the train has become ma-
terially reduced, as a greater braking pres-
sure applied When the traln is moviag rela-
tively slowly will be liable to lock the wheels
and cause them to slide on the track, which is,
as well known, highly objectionable.
the brake apparatuq proportioned and charged

.8 Just assumed it is possible to obtain as a

maximum eighty-five pounds pressure in the
brake - ¢ylinder, and if the apparatus com-
prised only the usual equipment this could be
produced in service applications of the brakes
by the successive increases in brake-cylinder
pressure or by a relatively slow continuous
flow- of air from the ‘mxﬂlary reservoir to the
brake- cylinder, such as is produced in making
a full service application of the brakes, in
which the engineer causes the train-pipe pres-
sure to be contmuously reduced, but at a com-
paratively slow rate. The apphance forming
the subject of this invention is for the pur-
pose of preventing brake-cylinder pressure
being increased substantially beyond the de-
sired predetermined maximum, assumed to be
sixty pounds in the brake-cylinder in service

-applications, but to permit of its beingapplied

to the full pressureattainableinan emergency
application and retained at such abnormal

pressure for a certain period of time, after:

. which it isreduced to the normal maximum

60

05

L I—‘ i .

of sixty pounds. The relief-valve 2, which
contains instrumentalities for accomphshmtr
these results, is connected by a duct or passage

‘9 with the brake- cyhnder 4, said -passage 9

opening into achamber 10in szud relief-valve.

The brake-cylinder pressure, whatever it may
be, is therefore present at all times in said
chamber 10 and acts upon a piston or movable
abutment 11, which in this instance also con-

VVlth '

3

stitutes the relief-valve proper, said abutment
controlling one or more grooves or passages 12
in the cylinder in which it works, which pas-
sagesare open or uncovered when said piston
11 is moved away from the chamber 10 by the
brake-cylinder pressure exerted therein, so
that air may then pass from said chamber 10
through said passages 12 into the space or
spring-chamber 13 at the other side of said
piston, which chamber has an opening or es-
cape-passage 14 to the atmosphere. The brake-
cylinder pressure in the chamber 10, acting
upon the piston 11, is opposed by a predeter-

70

75

mined force, such as that of the spring 15, the

force or pressure of which may be adjusted by
the spring-support 16, and is set to balance
the air-pressure in the chamber 10 at the nor-

~mal maximum desired to be carried in the

brake-cylinder—for example, sixty pounds—
so that as soon as the brake-cylinder pressure
rises above sixty pounds it issufficient to over-
come the force of the spring 15 and if no other
agency is called into action will then move
the piston 11 to open the passages 12 and per-
mit -air to escape from the chambel 10 and
brake-cylinder until its pressure is no longer
sufficient to overcome spring. 15, which will
then move back the piston 11 and prevent
further escape of air from the brake-cylinder
through the relief-valve. The appliances thus
far descrlbed therefore, operate like an ordi-
nary relief-valve or satety-valve to prevent

“substantial increase of pressure in the brake-

cylinder beyond that which is sufficient to
overcome the spring action on the relief-valve
and cause the same to be opened.

In order to prevent the relief-valve from

opening when an excess of pressure is desired

to be produced and maintained for a certain
period of time in the brake-cylinder, as in
the case of an emergency application of the
brakes, means are provided for augmenting
or supplementing the force of the spring 15
in opposition to the brake-cylinder pressure
in the chamber 10 acting on the piston 11.
This supplemental force, as shown in this in-
stance, 1s derived from a fluid-pressure in the
chamber 17 acting upon a supplemental piston
or movable abutment 18, the stem 19 of which
is adapted to codperate with the piston 11.
Normally and during service applications of
the brakes the fluid-pressure in the chamber
17 issubstantially equal to thatin the chamber
20 at the opposite side of the piston 18, which
then isin balanced condition and is in its posi-
tion nearest to the piston 11, as shown in Fig.
1. A light spring may be used, as shown at21,
to retain the piston 18 normally in the posi-
tion shown in Fig. 1 when the fluid-pressures
on said piston 18 are balanced. In this posi-
tion there is sufficient space between a head
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or enlargement 22 on the piston rod or stem

19 and a codperating shoulder 23 on a nut or
stem connected with the piston 11 to admit
of the full working movement of said piston
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‘11 before the parts 22 23 come into engage-

ment. If, however, the pressure in the chan-
ber 20 is reduced below that in the chamber
17, the piston 18 will be moved in the direc-
tion away from the piston 11 far enough to
bring the enlargement 22 near enough to the
shoulder 238 to prevent operative movement
of the piston 11 without also engaging and
carrying the piston 18 in the same direction
that said piston 11 moves in opening the vent-
passage 12. (See Fig. 8.) With the parts
in this latter position, therefore, the brake-
cylinder pressure in the chamber 10 before
it can open the vent 12 must overcome not
only the force of the spring 15, but also the
fluid-pressure in the chamber 17 acting on the
piston 18, and consequently a corresponding
increase in brake-cylinder pressure may be
made before the vent-valve can be opened to
prevent a still further increase in said brake-
cylinder pressure. In order to provide for
the requisite pressure conditions in the cham-
bers 17 and 20 to control the piston 18, the
said chamber 17 is made of suflicient size, or,
preferably, for convenience of construction,
is placed in communication with a small res-
ervoir 24, to contain a supply of air to act
upon the piston 18 when it is desired to sup-
plement the force of the spring 15. The said
chamber or space 17 and 24 is charged from
the chamber 20, which is placed by a pipe or
duct 25 in communication with some part of
the air-brake system in which the proper

-pressure conditions exist—such, for example,

as the auxiliary reservoir 8 or train-pipe 6—
it being deemed desirable to make said con-
nection with the auxiliary reservoir, as shown
in Fig. 2, although it is to be understood
that there is no limitation to this specific ar-
rangement. The space 17 24 is supplied or
charged through a small passage 26 through
or around the piston 18, said passage being
shown in Fig. 1 as a groove in the wall of
the cylinder in which the piston 18 works
and being shown in Fig. 8 as a small opening
directly through the piston 18. Air may thus
flow at a comparatively slow rate from the
chamber at one side to the chamber at the
other side of the piston 18, according as the
pressure at one or at the other side is greater,
and normally the chamber 17, together with
the reservoir 24, (which is practically only
an extension of sald chamber 17 and may
therefore be hereinafter understood as in-
cluded therein,) is charged to the same pres-
sure as normally maintained in the system—
7. e., in the train-pipe and auxiliary reser-
voirs—with which the chamber 20 communi-
cates. When train-pipe pressure and auxil-
iary-reservoir pressure are reduced compara-
tively slowly,asin making service applications
of the brakes,the air willflow fron the cham-
ber 17 into the chamber 20, so as to reduce the
pressure in the chamber 17 at about the same
rate asthat in the chamber 20,thus leaving the

%61,683

piston 11 under the sole control of the spring
15 and brake-cylinder pressure in the cham-
ber 10, so that the relief-valve is opened as
soon as the hrake-cylinder pressure hegins to
exceed the normal maximum desired for serv-
ice applications of the Dbrakes, and conse-
quently although the system is supplied with
air sufficient to give a greater brake-cylinder

-pressure the desired maximum will not be

exceededin service applieations of the brakes.

“When, however, the train-pipe pressure is re-

duced suddenly, as in making an emergency
application of the hrakes, the auxiliary-reser-
voir pressure is also reduced suddenly, and
consequently the pressure in the chamber 20
is reduced suddenly whether said chamber is
connected with the train-pipe or auxiliary
reservoir, and the pressure in the chamber 17
is prevented from equally rapid reduction by
the smallness of the passage 26 relative to the
capacity of the chamber 17, (including 24,) so
that the pressure in 17 on the piston 18 is un-
balanced and moves the said piston away from
the piston 11 and so as to engage the shoul-
ders 22 23, so that the piston 11 cannot he
moved to open the relief-passages 12 except
by brake -cylinder pressure in chamboer 10
sufficient not only to overcome the spring 15,
but also the added resistance of the ffuid-pres-
sure in the chamber 17 acting on the piston
18. (See Fig. 3.) The parts may be so pro-
portioned that the additional pressure on pis-
ton 18 is sufficient to overcome the additional
or abnormal pressure produced in the brake-
eylinder from all sources in making an cmer-
gency application of the brakes, so that said
pressure will be retained in the hrake-cylin-
der unaffected by the presence of the relief-
valve 11 in the apparatus. This condition,
however, is prevented from being continned
too long by the fact that the pressure is es-
caping from the chamber 17 through the pas-
sage 26 or through such other escape as may
be provided, and therefore the additional
force preventing the opening of the relief-
valve 11 is gradually diminished until finally
the brake-cylinder pressure is suflicient to
open the relief-valve, and as the pressure in
the chamber 17 becomes finally exhausted or
equalized with the pressure remaining in the
chamber 20 the brake - cylinder pressure
finally encounters only the resistance of the
spring 15, the same as in service applications
of the Dbrakes, and is reduced by escaping
through therelief-passage to the normal maxi-
mum exerted in the service applications.
When the chamber 20 is connected with the
auxiliary reservoir 3, as shown, the back flow
or discharge of air from the chamber 17 is
into the auxiliary reservoir and thence into
the brake-cylinder; but, as before stated, this
arrangement is not necessary, the important
matter being that the chamber 17 should con-
tain air at a higher pressure than the cham-
ber 20 at the moment when an emergency ap-
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plication of the brakes is made and that the
pressures in said chambers should be nor-
mally approximately equal and should equal-
ize after a predetermined time interval in
which that in the chamber 17 remains in pre-
ponderance.

‘Where- the chamber 17 is supplied by a
groove, as shown at 26 in Fig. 1, said groove
may be of sufficient size to cause the pressures
to equalize with reasonable promptness; but
when the pressure in 20 is suddenly reduced

the movement of the piston 18 in response to.

the then preponderating pressure in 17 may
partially close said passage 26, so as to give
the required time before the pressure in 17
will fall sufficiently to allow the brake-cyl-
inder pressure to be relieved.

The parts are shown in Fig. 4 in the posi-
fion occupied when the relief-valve is open
and air is escaping through or past the same
from the brake-cylinder to the atmosphere.

The lost-motion connection at 22 23 between
the relief-valve-actuating abutment 11 and
the supplemental abutment or piston 18is not
essential, as the piston 18 might move with
the piston 11 ‘when the pressures on piston 18
are approximately equal; but the said lost-
motion connection is desirable, as it leaves the
piston 11 unaffected except by the spring 15
in the usual operations, which take place ex-
cept in emergency applications.

I claim—

1. An automatic fluid-pressure brake sys-
tem comprising an auxiliary reservoir, atriple
valveand a brake-cylinder combined with a re-
lief-valve controlling an escape-passage from
the brake-cylinder, said relief-valve being
acted upon by brake-cylinder pressure tend-
ing to open the same, and a predetermined
force opposed to said brake-cylinder pressure;
and means for temporarily augmenting the
said opposing force; substantially as and for
the purpose described.

2. The combination with the auxiliary res-
ervoir, triple valve and brake-cylinder; of an
automatic fluid-pressure brake, with a brake-
cylinder relief-valve controlling an escape-
passage from the said brake-cylinder, and
means for delaying the opening of said valve
whereby an abnormally high pressure may be

S

retained in the brake-cylinder for a determin-
able period of time before the relief-valve is
opened, substantially as and for the purpose
described. »

3. A relief-valve comprising a discharge-
valve and movable abutment controlling the
operation of the same, exposed at one side to
the fluid-pressure to be relieved, and at the
other side to a predetermined opposing force;
and means for augmenting said opposing
force, whereby the fluid-pressure required to
open said valve may be increased, substan-
tially asdescribed.

4. The combination of the train-pipe, aux-
iliary reservoir, brake-cylinder, and triple
valve of an automatic air-brake apparatus,
with a brake-cylinder relief-valve and mov-
able abutment or actuator therefor, exposed
at one side to brake-cylinder pressure, and at
the other to a predetermined opposing force,
a supplemental movable abutment codperat-

‘ing with the valve-actuating abutment and

exposed at opposite sides to fluid-pressures
which are normally equal; and means for re-
ducing the pressure at one side of the said
supplemental abutment relative to thatat the
other side, in response to an emergency ap-
plication of the brakes.

5. The combination of the train-pipe, aux-
iliary reservoir, brake-cylinder, and triple
valve, of an automatic air-brake apparatus,
with a brake-cylinder relief-valve actuated by
brake-cylinder pressure, and a supplemental
movable abutment having an operative con-
nection with said relief-valve and exposed to
fluid-pressures on both sides, and a connecting-
passage between the fluid-chambers at op-
positesides of said supplemental piston where-
by the pressures in said chambers equalize in
a determinable period of time after one of
said pressures is in preponderance over the
other.

Intestimony whereof I have signed my name

to this specification in the presence of two sub-

seribing witnesses.
) JOHN P. KELLY.
‘Witnesses:

J~¥o. F. MaLoxEY,
W. F. NicoL.
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