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FLUID PRESSURE BRAKE.

(Application filed May 23, 1800.)
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UNITED STATES

MAURY W. HIBBARD, OF CHICAGO, ILLINOIS, ASSIGNOR TO RICHARD
FITZGERALD, OF SAME PLACE.

FLUID-PRESSURE BRAKE.

SPECIFICATION forming part of Letters Patent No. 661,311, dated November 6, 1900.
Application filed May 23, 1900. Serial No,17,691, (No model.) | |

To all whom it may concern:

Be it known that I, MAURY W. HIBBARD,
residing at Chicago, in the county of Cook
and State of Illinois, have invented certain
new and useful Improvements in Fluid-Pres-
sure Brakes, of which the following is a speei-
lcation. --

The object of myinvention is to produce a
quick-acting valve operating in a high-speed
brake system, which valve will be capable of
retaining a high equnalized pressure in the
auxiliary reservoir after actuation of the
brakes in emergency action and also capable
of permitting a quick release of the brakes
alter such emergency action. |

My invention is designed as an improve-
ment upon that class of valve devices which
employ & piston -actuated auxiliary emer-
gency-valve and upon that typeof such class
in which the emergency-valve is actuated by
a release of fluid under pressure from the
chamber in which said piston travels instead
of an admission of fluid-pressure.

In the drawings, Figure 1 is a sectional ele-
vation of my valve device of the class and
typedescribed to which myinventionisshown
applied; Fig. 2, a face view of the slide-valve
seat; Kig. 3, a plan view of a block or casting,
showing the seat upon which the emergency-

valve normally rests; Figs. 4,5, and 6, views |

of the valve-seat in dotted lines, showing the
slide-valve in full lines in different positions,
according to the different conditions of the
brakes; and Fig. 7, a sectional elevation of a
form of a pressure-reducing valve or blow-
down device that may be adopted to reduce
the brake - cylinder pressure to a predeter-
mined amount and at a rate proportionate to
the decrease in speed of the train.

The valve device comprises a casing 1, hav-
ing a train-pipe connection or nozzle 2 and
brake - cylinder connection 3, the auxiliary
reservoir being located, as usual, on the right,
Fig. 1, of the triple-valve chamber and nor-
mally communicating therewith. The usual
main piston 4 travels in a chamber 5 and op-
erates a slide-valve 6, governing ports and

passages through a bushing or valve-seat 7

in the triple-valve chamber 8. - The valve-
seat has two ports 9 and 10leading to the at-
mosphere and ports 11, 12, and 13, the two

-

chamber, but prevent its return.
gency-valve chamber alsocommunicates with

latter ports leading to the brake-cylinder and
the port 11 to the emergency-valve chamber.,
The slide-valve has two recesses 14 and 15
arranged in tandem, a recess 16, a port or pas-
sage 17, and a small port or passage 18, ex-
tending through the slide-valve. The slide-
valve may be provided with the usual gradu-
ating-valve (not shown) to admit the fluid
under pressure through port 17.

The emergency-valve 19 is actuated by a
piston 20, which may be integral therewith,
though not necessarily so, and is normally
seated upon the seat 21, formed on a casting
or bridge-piece 22, so as to govern the flow

of train-pipe pressure past check-valve 23

through passages 22* in the bridge-piece to

‘the brake-eylinder and also auxiliary-reser-

voir pressure to the brake-cylinder. The

emergency - valve chamber communicates

with the auxiliary reservoir through a pas-
sage 24 entering below the piston, which pas-
sage 18 provided with a check-valve 25 to per-
mit finid under pressure to flow into such
The emer-

port 11 by means of a passage 26, which is
closed in emergency action by a valve 27,

that is seated by contact of the piston or the

valve 19 with its stem. A suitablespring 28
may be used to assistinseating theemergency-

valve.

In the communication between the triple-
valve chamber and the auxiliary reservoir is
arrangsed a casing or hollow cap 29, with an
opening 30, and in which travels a valve 31,
having a stem 32, which in all actions, except
emergency action, keeps the valve 31 from
its seat 33 by reason of its contact with the
usual collar 34 on the stem of the main piston.

My valve device is designed to operate in a
high-speed brake system in which a pressure-
redueing valve is connected with the bLrake-
cylinder or with its connections, so as to re-
duce the high pressure in the brake-cylinder

at a rate proportionate to the decrease in
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speed of the train to prevent the sliding of

the wheels. The pressure-reducing valve
(shown in Fig. 7) comprises a casing or valve-
box consisting of a cap A and a plug B, the
latter being preferably screw-threaded and
acdapted to be serewed into the brake-eylin-
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der or otherwise placed in commiunication
therewith. A flexible diaphragm C is at its
center secured to a valve-stem D, and it has
its circumference clamped under the cap of
the valve-box. The valve-stem D is at its
upper part surrounded by a helical spring d,

- the force of whieh is adjusted to the maxi-

I10

~mum pressure desired in the brake-cylinder.

The lower part of the stem is formed as a
valve L, which fits the seating ¢ at the edge
of a hole b through the bottom of the Valve—
hox. The stem pm;]eets into the hole, filling
1t, but not tightly, and a part of the side of
this stem is grooved or flattened in the taper

form, as shown at @, so as to give a passage

for air, varying in area aecordmn' to the po-
sition of the valve. While the pressure in

- the brake-cylinder, with which the valve-box
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communicates, remains Jower than that to
which the spring is adjusted, the valve re-
mains closed; but should the pressure exceed
that amount then the diaphragm Cis bulged

upward, as shown in Fig. 7, the stem D rising

and opening the outlet valve, so that the air
escapes and the pressurein the valve-box be-

comes reduced. By making the valve-stem

tapered in the manner shown the escape of
air and consequent reduction of pressure are
rendered most rapid when the valve begins
to open.
part may, however, be varied to suit the con-

ditions of the brake apparatus to which the |

escape-valve 1s applied. By suitably groov-
ing or flattening the stem, as above described,
the reduction of the pressure can be adjusted
to suit the increase of friction as the velocity
diminishes. It isobviousthata piston work-
ing in the valve-box might be substituted as
an equwalent for the dlaphlaﬂ'm |

Upon a reduction of train-pipe pressure for
service action the slide-valve is moved to a
position to elose the brake-cylinder and con-
nect ports 13 and 17 to admit Auid under
pressure from the auxiliary reservoir to the
brake-cylinder, the valve 31 being kept from
its seat and the fluid under pressure passing
freely along the angular stem of such valve
into the triple-valve chamber. Upon a re-

- duction of train-pipe pressure for emergency
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‘action the slide-valve is moved to full trav-

erse, whereupon the recess 16 connects ports
10 and 11 and causes an exhaust of pressure
from above piston 20 and permits the pres-
sure from the auxiliary reservoir to raise the

emnergency - valve and admit the train-pipe |

pressure to the brake-cylinder. Simultane-
ously the auxiliary-reservoir pressure pass-
ing check-valve 25 flows through passage 24
and thence into the brake-cylinder to aug-
ment the train-pipe pressure vented thereto.
The emergency-valve when open contacts the
stem of valve 27 and closes the passage 26,
and thereby the upper part of the emergency-
valve chamber above the piston or abutment
will be closed from the atmosphere. 'T'he
piston is not fitted air-tight in its chamber,

¥

The form of the notch or ﬂattened |

will pass by and get above the piston, and

when the auxiliary-reservoir pressure and the

brake-cylinder pressure have equalized the

spring 28 will seat the emergency-valve. The

| tripie-valve chamber is now c¢ut off from the

auxiliary reservoir by the seating of the valve
31 and is connected with the bmke -cylinder
through ports 12 and 18, (see Fig. 5,) so that

‘the tri ple valve chamber can be blown down
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to the same degree as the brake-cylinder and

without reducing the high pressure in the
auxiliary reservoir as equalized in emergency
action. The high pressure admitted to the
brake-cylinder is reduced or blown down by

8o

the pressure-reducing valve to a predeter-
mined amcunt and at a rate proportionate to

the decrease in speed of the train. Upon a
restoration of train-pipe pressureequal to the

brake-cylinder pressure reduced by the pres-

sure-reducing valve or blow-down device the

‘main piston will upon a slight travel carry

the slide-valve so that the recess 14 thereof
will connect brake-cylinder port 12 with ex-
haust-port 9 to release the brakes. When
the main piston reaches this preliminary re-
lease position, or wha,b might be termed a
‘‘ post-emergeney’”’ position, itsstem abuts the

stem 32 of valve 31 and can travel no farther

by reason of the high-retained pressure in the
auxiliary reservoir.: The brakes, however,
have been released without the neeessity of
moving the main piston to ‘‘running” posi-
tion, so that the restoration of train-pipe pres-
sure to a high degree is not required before
the train can proceed. When the train-pipe
pressure 1s 1ncreased to equal the auxiliary-
reservoir pressure, the parts wiil assume the
normal position shown in ¥ig. 1. The recess
16 being now closed from the atmosphere, the

QO
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small valve 27 will soon have equal pressure

on both sides, as 1t does not fit air-tight and

will drop from its seat.

While I have herein described my inven-
tion as applied to that type of triple valves
which in emergency action vent fluid aunder

‘pressure from the train-pipe into the brake-
cylinder, it will be understood that the same

may be applied to that type of triple valves
which obtain emergency action by venting
the train-pipe pressure to the atmosphere.

ITO

1

While it 1s desirable that the invention
should be employed in connection with what

is known as the ‘“high-speed brake system,”
1t will be understood that mmy invention is nof
necessarily limited to operating in such sys-
tem, but that it may be used in connection
with the ordinary system, broadly, for the
purpose of cutting off the communication be-

I20
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tween the auxiliary reservoir and the brake-

cylinder in emergency application of the
brakes subsequent to the equalization of
pressures between such reservoir and the
brake-cylinder.

I claim—

1. In a brake mechamsm a trlple-valve de-

vice operating in a chamber o control ports

and consequently the ﬂuid under pressure | and passages between an auxiliary reservoir,
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a brake-cylinder and the atmosphere, and an |

auxiliary emergency-valve operating alone in
a second chamber and opened by md triple-

valve device in emergency action by a release

of fluid under pressure from such second
chamber, in combination with means for
maintaining in the Ltnilialy reservoir the
high pressure as equalized in emergeney ac-
131011

2. In a blake meehamsm havmﬂ a ’mple
valve operalive in a chamber and an auxil-
1ary emergency-valve operating in a second
chamber and opened by said triple-valve de-
vice in emergency action by a release of flnid
under pressure from such second chamber, in
combination with means for Iﬂﬂllfltdlﬂlﬂﬂ‘ in
the auxiliary reservoir the high pressure as
equalized in emergency action and means for
connecting the triple-valve chamber and t,he
brake-cy hnder 1N emergency action.

3. 1n a brake mechanism having a triple
valve operative in a chamber and an auxil-
lary emergency-valve operating in a second
chamber and opened by said triple-valve de-
vice in emergency action by a release of fluid
under pressure in combination with means
for maintaining in the auxiliary reservoir the
high pressure as equalized in emergency ac-
tloﬂ means for connecting the triple-valve
ehambel and the brake- eyhndemu emergency
action; and a pressure-reducing device to re-
duce the pressure in the brake-cylinder, and
triple-valve chamber to any predetermined
amount.

4. In a brake mechanism havmﬂ' a plSton-
actuated slide-valve operative in a main
chamber to govern the brake-release and the
service applimtion of the brakes and an auxil-
lary emergency-valve controlled by the slide-
valve and operating in a chamber to govern

the local exhaust of pressure from the train-

pipe, said slide-valve having a port which in
emergency action connects the brake-cylin-
der with the main chamber and having a re-
cess for connecting the emergency- chambel
on one side of the emergency-valve to the at-
mosphere to open suech emergency-valve, in
combination with means for mamtalmnw 1n
the fmuh‘uy reservoir the high pressure as
eqlmllzed In emergency &etlon |

5. In a brake mechanism having a triple
valve operative in a chamber to govern the
brake-release and service rlppthltIOll of the
brakes, a p1s1:0n-—aet1mted auxiliary emer-

“611(3}7"‘7:111\76 operative in a second chamber,
controlled by the triple valve and Opened
upon the release of fluid under pressure from

one side of the plsmn, a passage between the

auxiliary reservoir and the emergency-valve

chamber on the other side of the piston, in

combination with means for maintaining in |
the auxiliary reservoir the hlnh pressure as

equalized in emergency actlon means for re-

ducing the brake-cylinder pressure to a pre-
determined amountand meansfor connecting

the brake-cylinderand the triple-valve oh.:nn-
ber in emer gency. fmtlon

of pressure from such chamber
the control of said slide-valve in combination

‘ter a preliminary return

6. In a brake mechanism having a triple
valve operative in a chamber, & piston-actu-
ated emergency-valve operative in a second
chamber and opened upon the release of fluid
under pressure from one side of the piston, a
passage between the auxiliary reservoir and
the emergency-valve chambersaid last-named
chamber having an outlet through which said
release takes place, and a valve closing such
outlet after the emergency-valve is Opened

7. In a brake mechanism having a triple

valve operative in a chamber, & plst011-aetu~
ated auxiliary e_mergency'-valve operative in
a second chamber and opened upon the re-
lease of fluid under pressure from one side
of the piston, such second or emergency-valve
chamber having an outlet-passage through
which said release takes place and a valve
governing said ountlet-passage and contacted
by theemergency-valve inits movement when
opened and causing a closing of the outlet-
passage.

3. In a brake mechanism having a piston-
actuated slide-valve operative in a chamber,
a pIE:.BOI’l -actuated auxiliary emergency-v alve
operative in a second chamber, and opened
upon the release of fluid under pressure from
one side of the piston, such second or emer-
gency-valve chamber having an outlet-pas-
sage through which said release takes place,
a valve governing said outlet-passage and
closing the same afiaer the emergency-valve
has Opened said slide-valve governing such
release from the emergency- valve ehﬂ,mber, a

check-valved passage between the auxiliary

reservolr and the emergency-valve chamber
opening on the otherside of the piston there-
in, valve mechanism between the triple-valve
Chambel‘ and the auxiliary reservoir, pro-
‘vldmﬂ" open communication therebetween in

‘running” and ““service” positions but elos-
ing such communication in emergency action,
the slide-valve having a port or passage which
in emergency action e%t}ﬂblishea communica-
tion between the brake-cylinderand the triple-
valvechamber, and a pressure-reducing valve
to reduce the pressure in the brake- cylmder
and triple- V:{lee (Jheunber to a predetermined
amoundt. .

9. In a bl&he mech&msm having a piston-
actuated slide-valve governing the bralke-re-
lease and service .:Lppllea,tloﬂ of the brakes, a
piston-actuated auxiliary emergency-valve of
the type operated in a chamber by a release
and under

with valve mechanism for cutting off commu-
nication between the auxiliary reservoir and

triple-valve chamber, the triple-valve cham-

ber havinga ‘supplemenml release-port 9 and
a supplemental brake-cylinder port 12 and
the slide-valve having a supplemental re-
cess 14 adapted to eonnect ports 9 and 12 af-
travel of the slide-

valve succeeding emergency action.
10. Tn a brake mechanism havinga piston-
actuated slide-valve operating in a chamber

&
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and governing the brake-release and service | ated in a chamber by a release of pressure

application of the brakes; such slide-valve
having recesses 14, 15 and 16, and passages
17 and 18 and governing exhaust-ports 9 and
10, an emergency-valve-chamber port 11, and

brake-cylinder ports 12 and 13, a valve gov-

erning communication vetween the slide-
valve chamber and the auxiliary reservoir

and held open by such slide-valve except in -

emergency action, a piston-actuated emer-
gency-valve operating in a chamber which
has a passage 26 communicating with port 11
and governed by recess 16, a valve working
in passage 26 and seated therein by contact
of the emergency-valve therewith in emer-
gency action and a check-valved passage 24

from the auxiliary reservoirtotheemergency-

valve chamber and entering such chamber
on the side of the piston opposite to that on

‘which the passage 26 leads.
11. In a brake mechanism having a p15t011- -

actuated slide-valve operating in a chamber
and governing the brake-release and service
applleatlon of the brakes, a piston-actuated
auxiliary emergency-v valve of the type oper-

from such echamber, said slide-valve having
means for releasing the pressure from one
sidle of the emergency-valve piston, a passage
24 from the auxiliary reservoir to the emer-
gency-valve chamber on the other side of the

‘piston therein, a check-valve in such passage
| to check return of fluid under pressiire tothe
in combination with a

auxiliary reservoir, _
valve governing the communication between
theslide-valve chamber and the reservoir and

30
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maintained open by the slide-valve except in

emergency action, such slide- valve having
a port connecting the slide-valve chamber

with the brake-cylinder in emergency action
whereby the pressure in the slide-valve cham-
ber equals the brake-cylinder pressure and
the release can be effected by a restoration of
train-pipe pressure equ&l to brake eylinder
pr'essm'e |

MAURY W. HIBBARD.
Witnesses: '

SAMUEL E. IIIBBEN
LOUISE SERAGE.
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