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UNITED STATES

PATENT OFFICE.

MAURY W. HIBBARD, OF CHICAGO, ILLINOIS.

FLUID-PRESSURE BRAKE.

No. 816,859,

Specification of Letters Patent.

ratented A_.prii 3, 18086,

Applivation filed 3 uly 8, 1003, Berial No. 184,324,

To all whém it may COncermn:
Be it known that I, Mauvry W. HiBBARD,
a citizen of the United States, residing at

of Illinois, have invented a new and useful
Improvement in Fluid - Pressure Brakes, of
which the following is a specification. ‘
"~ My invention relates to-improvements in
triple valves, and more especially quick-ac-
tion triple valves employed in fluid-pressure
air-brake systems.
My object 1s to )
device of generally - improved construction,

which while conforming strictly, as required, |
to the rules laid down by the Master Car- |
Builders’ Association will be particulariy re-
sponsive to manipulations of the engineer's
valve in trains of any length, will be of com-

paratively simple and economical construc-

tion, and require comparatively little atten- -

tiont to maintain it in perfect working order.”
In the drawings, Figure 1 1s a broken view |

showing the valve device in vertical section

with a check-valve in the emergency-passage |

‘“‘service’’ position; Fig. 2, a similar view of
the valve in ‘‘running’’ position, which
shows an arrangement of passages where the

emergency-passage check-valve is dispensed
with; Fig. 3, a similar view of the construe-

tion shown in Fig. 2, the mechanism being.

in a position between ‘‘running” and ful
“emergency;’ Fig. 4, a plan view of a sta-
tionary spider - frame forming part of the

u}:;per construction of the device; Fig. 5, a | with
nlan view of one of two similar companion | valve-seats ¢ 4.

i ed and pmvi’déd at 1its end with an open-

members of a suspended frame or spacer
movable within the said spider-frame; Ifii. 6

a section on line 6 in Fig. 5; Fig. 7, a bro cen’ ‘service-port.  In the part adjacent to the

section on line 7'in Fig. 4, showing a check-

valve in one part of the auxiharv-reservoir

feed-passage; Fig. 8 a perspective view of an
improved strainer which I prefer to employ,
and Fig. 9 asection on line 9 in Fig. 3 through
the emergency-valve and gradusting valve-

stem. | | o
The triple-valve body A has a train-pipe
port or passage a, an auxiliary-reservoir port

. OT passa
aﬂ'&nge{? to register with standard equip-
ments. In the'body A is a bushed piston-
chamber B

provide a triple- valve

¢’ at the rear edge o

closed at one side by a cylinder-
cap C, and an auxiliary-reservoir chamber
D, separated from the chamber B by a par-
tition d, having a large central opening ¢, pro- |

K= is slit from its

- | vided with a bushed valve -seat ¢ at the
| chamber B, an exhaust - chamber E, having
| an exhaust-port E’, a large emergéncy-pas-
Chicago, in the county of Cook and State

sage F, and a passage f, extending from the
train-pipe passage a and through the cap C

to the piston-chamber B. In the lower side
of the train - pipe
- motith and the mout

assage @, between its

of the passage 7, is a

port g, entering the top of the drain-cup G.
H 1s a stramner having a frame portion

formed, preferably, of one length of wire bent
+to present & eircui&r expansibie part A and
| elliptical part A’ at an acute angle to each
|other, the part A being formed at the free
-ends of the wire with a divided guide-foot A?,
| as shown,
“wire-gauze disk A,

The part A’ forms the frame of a
i _ The strainer fits at its
foot portion k*in a groove @’ in the passage
a and the end of the part A’ fits into a sockset

‘the tp the port g, causing the
part &', which fits closely the bore of the pas-

sage @, 10 extend 1n a downward - inclined

direction across the passage a and over the
- ssage | port g. Thus all air entering from the train-
and the other passages arranged to conform | pi
to this construetion, the mechanism being in |

pipe must pass through the strainer and any
particles of dust carried thereby will be de-
flected downward by the gauze and .fall
through the port g into the drain-cup.

~ In the emergency-passage F at the brake-

cylinder port ¢ is a comparatively large valve-
seat ¢/, and extending between the passage
F and chamber D in line with the port ¢ 1s an

opening fitted with & bushing ¢, presenting a -
| valve-seat to the chamber D. Sliding-n the go

bushing 2 is an ﬁm&r%ensyﬁ?&lva 1, formed
with annular seating-taces to fit snugly the
he valve 1 1s chamber-
ing and tapering valve-seat k, forming the

port & the valve is formed with an inner an-

‘nular enlargement %’, presenting a shoulder

k. ‘K is a piston comprising an annular.
head K’, fitting more or less closely and shid-
ing in the bushing of the piston-chamber B

| and shaped on its rear side with an annular

seating-face [, fitting the valve-seat ¢, from

- which extends the hollow s!;_em-%m'tiﬂn K?,
it | formed with a reduced cylindrical extension
ge b, and a brake-cylinder port ¢, all

I’, fitting through the open-end portion of the
valve I and terminating in an enlargement #
in the part &’ of said valve, but somewhat
shorter than said part, as shown. The stem
ee end to a point near the

{ valve portion [ to present the openings &, of

which there may be four, as shown in Fig. 9.

100
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Serewed into the piston-head K’, near the | haust-chamber E 1s a cored passage !. (indi--
outer circumference thereof, is an annular ! cated by dotted lines in the ligures,) aned ox-
face-plate K?, provided with a central open- | tending from the spider-chamber n through
ing {*. Clamped around its circumferential | an arm of the spider-frame and thence down-

¢ edge by the head K’ and plate K*is a prefer- ward through the body A is a passage ¢ (in- 40

ahly flexible-metal diaphragm K*, forming a dicated by dotted lines) and affording open
movable abutment. The head and plate g communication between the said chamber n
flate slichtly with relation to each other to- | and brake-cylinder passage ¢.

ward the center to permit the proper play of In the construction shown in Fig. 1 the

to the said movable abutment, while protecting emergency-passage F extends from the train- 7g
it against undue strain. Fastened to the pipe passage ¢, a check-valve r being inter-
central part of the flexible disk K* is the stem | posed between them.

I. of a graduating-valve L, sliding in a guide When the mechanism is in running posi-
in the end of the stem K* and tapered at 1ts | tion, as indicated in Fig. 2, air entering from

15 end to {it the valve-seat formed by the taper- | the train-pipe passes upward through the 8o
ing service-port k. Confined between the | passage f to the chamber B and supplements
cap C and the piston K is a graduating- the action of the spring M in 1mpressing the
spring M. S , - | piston against the air-tight seate. The pres-

Fitting upon the body A is a spider-frame | sure1s also exerted through the opening {* 1n

20 N, and fitting over the upper side of the the piston against the flexible diaphragm or 85
spider-frame is a cap P. Secured around its | abutment K*, 'whereby the oraduating-valve
edge between the body A and'spider-frame is 1 L is pressed against the seat & and the emer-
o flexible, preferably thin metal, diaphragm | gency-valve I is pressed firmly against its
Q, and secured around its edge between the | seat 1 ¢/, thereby closing the brake-cylinder

2c spider-frame and cap Pisa thin flexible, pref- | port. Pressure passes irom the chamber B go -

- erablvmetal diaphragmR. Thediaphragms through the port ¢ to the compartment m,

Q R separate the space between the to of | exerting pressure against the flexible dia-
the body A and cap P into three chambers phragm (5 and lifting it -and the spacer S,
m m’ mi, respectively. The spider-frame Is | whereby the valve N” is opened by the dia-
30 formed at its hub with a valve-chamber 7z, | phragm Q and the valve ¢* is opened by the g3
closed by a screw-plug n’ at the upper side diaphragm R. Thuspressure passesfrom the
and having a port n? through to the under | compartment m through the passage ¢, lift-
side of the hub. The upper end of the port | ing and opening the check-valve ¢* therein to
nt is formed with a Va.ﬁre-seat-, and in the | the compartment m* From the compart-
3¢ chamber n is a valve N, having a winged | ment m? the l)ressure passes through the pas- 100
stem extending through and beyond the | sagess b to the chamber D and auxiliary res-
lower end of the port. The hub of the spider- | ervoir. Thus in running position the pres-
frame presents annular projecting guides n’ | sures in the train-pipe, piston-chamber B,
on the upper and under sidles of the frame. | compartments m m?, chamber D, and auxil-

40 S S are the similarly-constructed upper and | 1ary reservoir will beequalized and the brake- 103
lower members of a spacing-frame, the mem- | cylinder maintained open to the outside air
bers being formed on their adjacent sides through the passages ¢ t', chamber n, port n’,
with similar lugs p, fitting against each other. compartment m’, passage ¢, chamber E, and
At the centers of the disk portions of the | port K. By reason of the fact that the com-

a5 spacers are ribbed openings fitting around | partment m’ is thus always open to the out- 110
and sliding vertically upon the guide projec- side air the diaphragms Q R are held firmly
tions 7', the disks bearing, respectively, | on the upper and lower surfaces of the spacer
acainst the upper and lower flexible dia- | N. While the pressure in the compartments
p%lmgms R Q, as shown. In the position | m m® are e ual, the spacer and diaphragms

shown is a passage ¢ from the piston-c wamber | R. Q would assume the. lowered position 115

B to the chamber or compartment m. Ex- [ shown m K ig. 1, permitting the valves ¢* N

tending from the compartment m to the com- | to close: but whenever the auxiliary-reservolr

partment o? is a passage ¢’ cored through l pressure falls below that of the tram-pipe the

the body A, spider N, and cap . In the pas- preponderance of pressure In the compart-

s sage ¢’ 1n the spider-frame is o downwardly- | ment m over that in the compartment m* 120
seatine check-valve ¢%, closing in the direc- | would lift the said diaphragms and permit
tion of the compartment m, and in the end of | pressure to pass through the passage ¢’ and
the passage ¢ at the compartment m? is a | feed the auxihary reservoiy. ., =
check-valve ¢, closing in the direction of the Under a slight reduction of pressure in the

6o compartment w’.  The winged stem of the | train-pipe for service application the conse- 12¢
valve ¢* extends downward into the path of | quent lowering of pressure in the chamber B
the flexibie diaphragm R, Extending ve- | will eause the preponderating nressure 1n the
tween the compartment m? and auxiliary- | chamber D to move the ﬂ_emb_le dlaphraim

 reservoir passage b is a cored passage s. Ex- | K* to the position shown m K ig. 1, thereby

65 tending from the compartment m’ to the ex- opening the gmduatmg—valve L/ and permit- 13«
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tng air to pass from the auxihiary
Lo the brake-cylinder through the Openings
£ and sl SEIVICC-Port k. At the same
time the lowering of pressure 1n the compart-
ment i would cause the Hexible diaphragms
R to move to or remain in the lowered po-
sitions shown in Fig. 1, permitting the bra{?:eﬂ
cylinder exhaust-valve N’ to seat Or remain
seated.  When pressure from the train-pipe
s again raised to relegse brakes, the flexible
diaphragni K* will be pressed to the position
shown in IFig. 2 to close the '
and the diaphragms (@ R will be raised to
open the valves N7 ¢ w herebv the brake-cyl-
inder will exhaust and the auxiliary reservoir
will be fed.

ient of the piston K in service reductions.

When uan
about in the train -

Pipe, the mechanism
shown in Fig. 1 will

operate as follows: The

sudden great reduction of pressure in the |

chamber B in front of the piston will ecause
the pressure in said chamber behind the pis-
ton, and also the presstire in the chamber D
eXerted against the diaphragm K* to movethe
piston against the resistance of the graduat-
mg-spring M until the enlarged end portion 72
stides in the valve T and after the first slight

preliminary moventent engages the shoulder

A* In sald valve., The Piston is moved until
It seats at its annular projecting part y

against the annular leather or rubber gasket
& valve-seat, preventing |

v, which thus forms
alr fromn escaping around the Piston from the
chamber 1) {0 the train-pipe.  The sudden
opening of the valve 1 from the seat ¢ causes

paratively large volume to the brake-cylin-
der.  Pressure also pisses from the auxil-
ATV reservoir through the port 7 Jixtenl-
iIng from the chamber B heliind the piston
to the emergency-passage Foig g passage 1w,
50 that when the Piston leaves the seat o
also pass from the auxiliary

pressure wil]
reservoir to the brake-cylinder. W hen the

Al emergency stop, owing to the COMPars-
tively lurge size of the Passage I and port ¢,
there will be arush of pressure from the train.
pipe to the brake-cylinder in \
matoriad rush of pressure from the auxiliary
brake-cylinder. Thus the
Cquick-action’ feature of the valve is, in ¢f-
fect, in advance of Ay materini lowering of
the anxiliary-reservoir pressure. When the
brake-cvlinder pressure approxitistes that
of thie Urain-pipe, the check-valve » will be 6~
tirely closed by its spring permitting the res-
CEVOIF Pressure to net witly full force on top
oI e pressure which has entered the brake-
cxlimder from e train-pipe.

owill Be noticod that tL{i stiall end of the
port % is of less arca than

restrvolr: |

front the train-pipe, whiel
opens the cheek-valve r and Passes m com- |

advance of ANy

™ 1 il =

Ly Y FEREE
1

of the emergency-valve.

! tends
The graduating-spring M prevents move- | piston - chamber B in the position shown in-
| stead of directly from
eiergency reduction is brought | _ _
- Lon-chamber is also somewhat
| gonstmetion.

mechanism is

to pressure fr.

by TR

S -y

Ioramses

| geney-valve except aftep
i the piston

e T e e

the end of the graduating-valve I’ which in-
sures {irm seating of the said valve DY Pres-
sure when closed. The leni;;th of the part [
of the piston -stem being less than the en-

larged chamber portion & of the elmergency-
i valve

1 permits the
aitd open the
shoulder 2 and

piston to get under Way
port ¢ before it engages the
starts the opening movement
Thus a preliminary
blow is given to the emergency-valve to start

| it away from its seat beforo the steady direct
service-port k| |

force of the piston is applied.

~_ In the construction shown in Figs. 2 and 3

the check-valve »

(shown in Fig. 1}is not em-
ployed, and the

emergency - passage I ex-
fr—_ﬂm a port K’ in the bushing of the

the train-pipe passage.
the train-pipe to the PIS-

Earger in this
The operation of all the
the same as in the other con-
struction described, except in
energeney action.

The Hassage f-'--fl‘f}l'l’l

- When the piston K s

unseated by an emergency reduction in the

train-pipe and travels in the direction of the
seat v, the opening of the emergency-valve I
causes a sudden quick rush of a large volume
of pressure from the train-pipe through the
chamber B, port ¥/, and passage I' to the
brake-cylinder, which is thus filled with pres-
sure from the traimn-pipe by the time the pis-
ton reaches the seat o and closes communica-
tion between the train-pipe and brake-cylin-
der. In the movement of the piston to the
seat v the port F s opened to the auxiary
reservoir through the chambor D, opening e,
and chamber B behind the piston, causing a
sudden rush of pressure from the auxiliary

reservoir to the brake-cylinder on top of the

(ratn - pipe pressure, This construction is
more simple and less expensive to maintain
than the construction shown m g, 1 on ac-
count of the leaving out of the chock - valve
r and its attendant parts. (Shown in Ifg.
L) Further nore, the action 15, if anything,

NN . | quicker and more positive.
Lraln-pipe pressure js suddenly reduced for |

The area o the emergency-valve exposed
" m the chamber D js COMPATH-
M8uting firm seatine of sujd
valve agains’ .".» double sent v ¢, while the
mechanism i+ .., TUNNING or serviee postiion,
1 as the sorvice and eraduating move-
ents of Lthe stein 1, are controtled altogether
by the movalle abutinent or flexibla tlia-
phragm K¢ there ix no xtrain upon the enser-

mitial movement of

tively large

L W)

K.

~_The construction insures quick and posi-

| tive seating and releasing of brakes under

minimum desired variations ol pressure in

the tminq;i{m, thus rendering the valve de-

vice particularly responsive to operations of
“the engineer’s valve,

The construction f UT-

thermore avoids the necessity of a close-fit-
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‘area when opened. This has the eflect

late shghtly

ting ringed piston, with thi attendant danger |
, g

»f “sticking,’” and the mechanism requires
no oiling. This is a material advantage, be-
cause oil tends to accumulate dirt. The
strainer M, constructed to operate as de-
scribed, reduces to the minimum any danger
of dust entering to interfere with the opera-
tion of the mechanism. The ports-and pas-
sages are of a size to permil the filling of the
auxiliary reservoir and service aﬂpp?icatitm
and release of brakes sccording to standard

‘requirements. Besides the structural advan-
tages of my improved valve device over |
those hitherto provided it possesses particu- |
lar advantages in effecting (uick and positive

service, release, and emergency actions. As
before stated, when the emergency-valve 15
opened the initial rush of pressure to the
brake-cylinder is from the train-pipe before
(especially in the construction shown m Figs.
2 and 3) pressure-coinmences to rush thereto
to any material extent from the auxiliary
reservoir. This insures particularly-quick
serial emergency action in long trains.

The spaced flexible diaphragms R (Q are
particularly sensitive to movement under
variation of pressure on their opposite sides,
rendering them quick to open and close the
valves ¢° N/, for the purpose described, and
as the auxiliary - reservoir feed - passage 1s
closed except when feeding there can be no
retrogression of pressure from the auxiliary
reservoir to the train-pipe and all actions

brought about by desired variations i train-

pipe pressure are practically instantaneous.

The check-valve ¢* presents a small area to
the feeding pressure when closed, but a larger
of
causing said valve to operate as a pressure-
retarding valve by remaining seated after the
valves ¢° N’ have opened for a sullicient tine

to permit the train-pipe pressure to accuinu-

before passing to the auxiliary
The effect of this action 18 to
cause the pressure to rise practically all
along the train-pipe before feeding and tends
to insure cuicker release of brakes simul-
taneously throughout the train. This 18 a
practical safeguard agamst the pulling apart
of cars or ‘‘breaking the train in two’’ when
releasing on long trains.  When brakes are
first applied, the pressure in the brake-cylim-
der is exerted agamst the upper side ol the
exhaust-valve N’ to hold it firmly toits seat.
Thus no matter how gently the brakes are ap-
plicd the exhaust-valve N7 will be held scat-
ed under any slight waves of INereasing pres-
qure 1n the train-pipe.

The area of the eraduating-valve 1 ex-
posed to atmospheric pressure through the
port k& when brakes are released will insure
holding of that valve seated until suflicient
reduction in initial service application s

reservoir.

made in the train-pipe to lower the double

diaphragim device and close the valves ¢ N

816,859

and always effect sufficient preponderance of
reservoir over train-pipe pressure before the
vraduating-valve is opened to insure move-
ment of the brake-cylinder piston past the

| Jeakage-groove in the brake-cylinder. ~ After
the first application in setting the brakes the
consequent auxiliary - reservoir reduction,

combined with back pressure against the

, graduatin r-valve exerted from the brake-cyl-

mder, will allow the said valve to respond
readily to train-pipe reductions for graduat-
ing.. Itwill be understood that all service ac-
tions are effected without any piston travel,
but altogether by the movement of flexible

dinphragms and seating-valves, which isa de-

cided advantage in preventing leakage and

maintaining perfect control of braking action.

' There can be no sticking of pistons, with at-

tendant irregular action and undesired emer-
gency. The piston seats at the port e 1~
de {)emlen tly of the seating of the emergency-
valve, which is a structural advantage.  The
double seating of the emergency-valve at the

seats 1 ¢ is a very simple construction, ren-

dered easily exact, and the valve I, having
slight independent movement relative to the
pistan, insures perfect seating to effect air-
ticht closing of the ports at @ ¢ There
should preferably be suflicient spring at the
movable diaphragm K to maintain the orad-
nating and emergency valves normally seat-
ed. The construction ot the double ddia-
phragm involving the spider - frame and
spacer is such as to render the moving parts
particularly sensitive and easy to get at when
desired. The diaphragms employed in the
device may be of any suitable construction or
material which will give the best results, and
the portsshouldin all cases be of suchrelative
proportions as will best fulil standard re-
guirenients.

[£ desired, the diaphragm device may be so
arranged as to hold the valve ¢ normally
open and permit the same to ¢lose only when
the auxilinry-reservoir pressure exceeds that

| of the train-pipe.

While I prefer to construet my improve-
ments throughout substantially as shown
and clescribed, they may be variously modi-
Ged in the matter of details of construetion
without departing from the spirit of my (n-
vention as defined by the elains.

What 1 claim as new, and desire to secure
hy Letters Patent, 1s—

1 In an automatic fluid-pressure brake
apparatus, having a movabhle abutment, gov-
erning the passage of pressure to the brake-
eylinder, and a passage for feeding pressure
from the train-pipe to the auxiliary reservolr,

ble diaphragm device exposed on opposite
sides to pressure from the train-pipe and aux-
iliary reservoir respectively, and a valve in
said feed-passage actuated by movement Wi
| said diaphragm device to open sard passage

the combination of a separate movable flexi--
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when ti.s train-pipe pressure exceeds that mn
the auxiliary reservoir.

2. In an automatic flujid -pressure brake
apparatus, having a movable abutment, gov-
erning the passage of pressure to the brake.
t}?iinger, and & passage for feeding pressure
"rom the train-pipe to the auxiliary reservoir,

the combination of & separate movable flexi- |
ble diaphragm device exposed on opposite |

sides to pressure from the train-pipe and aux-
iliary reservoir respectively, and a valve in

sald feed-passage actuatedto open by move- |
ment of said diaphragm device under prepon- |

derance of train-pipe ressure, and operating
to closesaid passage when the auxiliary-reser-

VOIr pressure exceeds that in the tram-pipe.
3. In an automatic Auid - pressure brake
abutment gov-
erning the passage of pressure to the brake-
cylinder, a passage for feeding pressure from
the train-pipe to the auxiliary reservoir, and
a brake-cylinder exhaust-passage, the combi-
nation {‘J & separate movable flexible dia-
phragm device exposed on opposite-sides to
pressure from the train - pipe and auxiliary
reservoir respectively, and valves in both
sald passages actuated by movement of said
diaphragm device to open said assages when
the train-pipe pressure exceeds that in the
auxiliary reservoir. |
4. In an automatic fluid - pressure brake

apparatus, having a movable abutment 2OV-

erning the
cylinder,
the train-pipe to the auxiliary reservoir and

passage of pressure to the brake-

a brake-cylinder exhaust-passage, the combi-

nation of a separate movable flexible dia-
phragm device exposed on opposite sides to

pressure from the train-pipe and auxiliary

reservoir respectively, a check-valve in sajil 5 ¥
| said spider-frame and ‘bearin

exh aust-passage seating under pressure from

the brake - eylinder and actuated by move- .
en
pressure when |

ment of said diaphragm device to o
agamnst any [brake - cylinder
the train-pipe pressure exceecdls thst 1 the
auxiliary reservoir. o

5. In an automatic fluid-pressure brake

apparatus, having a movable abutment, gov-
erning the passage of pressure to the brake-
cylinder, and a passage for
fram the train - pipe to the auxiliary reser-
vorr, the combination of a separate movable

to pressure from the

35 reservoir respectively, a valve in said feed-

6o

65

passage actuated by movement of said dia- |

phragm device to open said passage whenthe
train-pipe pressure exceeds that in the auxil-
lary reservoir, and a pressure - retarding
valve in said passage seating in the direction
of the train-pipe. - o
6. In an automatic fluid - pressure bhrake

apparatus, having a movable abutment, gov-

erning the passage of pressure to the brake-
cylinder, and a passage for feeding pressure

8 passage for feeding pressure from
i frame having a chamber interpcsed in the
assage, fiexible dia-

T
=i r

feeding pressure

|

| from: the train -
. voir, the combination of a movable abut-
two cobperating dia-
respec-
0

i

|

TTETTm

phragms

i

diaphragm device exposed on oppesite-sides |
train-pipe and auxiliary |

[

'gr&duaﬁng-vﬁl ve, saud

-auxiliary reservoir and bre Ce-1 _
of & chambered emergency-

g
pipe to the auxiliary reser-

ment formed with _
phragms exposed at their outer sides,
tivelrsr; to pressure from the train-pipe and
auxiliary reservoir, a brake-cylinder exhaust-
passage between said diaphragms, and valves
in said feed and exhaust passages actuated
_Inovement of said codperating dia-
phragms toopen both said passages when the
train-pipe pressure exceeds that in the auxil-
18Ty TeServoir. ' -

- 7. In an automatic fluid - pressure brake
apparatus having a movable abutment gov-
erning the passage of pressure to the brake-

cylinder,

& brake-cylinder exhaust passage, the combi-
nation of a movable abutment formed with
two codperating diaphragms expcsed at their
outer sides respectively to pressure from the
train - pipe and auxiliary reservoir and at
their inner sides to atmosphere, and valves in

| sald feed and exhaust passages actuated by

movement of said cooperating diaphragms
to open said “passages when the train - pipe
pressure exceeds that in the auxiliary reser-
voir, -

8. In an aéiiﬂmatie fluid - pressure brake

| apparatus having 8 movable abutment, gov-
erning the passage of

pressure to the brake-
cylinder, and a passage for feeding pressure
fromn the train-pipe to the auxiliary reser-
volr, the combination of a stationary spider-

brake-cylinder exhaust-—P
on opposite sides of said spider-

ame exposed at their outer sides respec-
tively to pressure from the train- ipe and
auxi%ary reservoir, a spacer movable upon

sides respectively against saic diaphragms

and valves in said feed and exhaust passages
‘actuated by
phragms,

movement of said spaced dia-

4 9. In an automatic fluid-pressure brake
“apparatus having ports and

municating respectively with the tram—pigae,
auxiliary reservoir and brake-c» linder, the
combination of an -eme‘rgﬂﬁﬁy—?&f;'e, 8 piston
device governing said valve, a graduating-
vaive; and a flexible diaphragm on said pis-
ton device and having movement iIndepend-
ent thereof operatively connected with said
piston and diaphragm
eing exposed on opr site sides to pressure
from the train-pipe and auxiliary reservoir
respectively., - | _
10. In an automatic fluid-pressure brake
1pparatus, having ports and passages com-
municating respectively with the train-pipe,
' “brake-cylinder, the

combination |
valve provided with a service-port, a piston
device having a chambered perforate stem

| I, & passage for feeding pressure from
| the train-pipe to the auxiliary reservoir and

at oppcsite.

passages com-
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operatively engaging said emergency-valve, a
disphragm on said piston device and having
movement independent thereof, and a gradu-
ating-valve in the chambered emergency-
valve governing said service-port opera-
tively connected with said diaphragm, the
said piston and diaphragm being exposed on
opposite sides to pressure from the train-
pipe and auxiliary reservoir respectively.

11. In a triple valve device for fluid-pres-

sure brake apparatus having a. piston-cham-

ber communicating with the train-pipe, an
auxiliary-reservoir chamber communicating
with the auxiliary -reservolr, an emergency-
passage, and auxiliary reservoir feed and

brake . cylinder exhaust-passages, a brake-

cylinder emergency-port extending from the
emergency-passage and presenting a valve-

seat, a guide-opening in line with said port

extending between the emergency-passage

and auxiliary-reservoir chamber and present-
ing a valve-seat to the auxihary-reservoir

chamber, a chambered emiergency -valve
movable in said guide-opeiting and having
valve-faces arranged to close air-tight
against snid seats respectively, a service-port
and graduating -valve in the chambered

emergency -valve and operating means for |

said valves exposed to, and movable under
variations in, pressure from the train-pipe
and auxiliary reservotr. |

12. In a triple valve device for automatic
fluid - pressure brake apparatus, a piston-
chamber communicating with the train-pipe,
an aguxiliary-reservoir chamber communicat-
ing with the auxiliary reservoir, an opening
between said chambers surrounded by =a

valve-seat in the piston-chamber, a brake- |

cyvlinder cmergency-passage communicating
with the piston-chamber, auxiliary-reservoir
feed and brake cylinder exhaust-passages, a
piston device in said piston-chamber having
a scating-face closing air-tight against sai
valve-seat and a stem portion passin
through said opening, and emergency an
oraduating valves operatively connected
with said piston device.

"13. In a triple valve device for automatic
fluid - pressure brake apparatus, a piston-

chamber, a port at said chamber cominuni-.

cating with the train-pipe and presenting a

valve -seat in said chamber, an auxiliary-

reservoir chamber in open communication
with the auxiliary reservoir, an opening be-
tween said chambers presenting a valve-seat
in the piston-chamber, a brake-cylinder emer-
gency-passage communicating with the pis-
ton-chamber, a piston device in the piston-
chamber presenting valve-faces on its oppo-
site sides to engage respectively and close

air-ticht against said piston-chamber valve-

seats, and emergency and % aduating valves
operatively connected with said piston de-
vice, whereby in emergency action the piston

J

!

|

65 after opening the emergency-valve, to admit | strainer firly in

816,850

train-pipe pressure to the brake - cylinder,
opens the emergency-passage to the auxiliary
reservoir and closes communication between
the piston-chamber and tram-pipe.

14. In a triple valve device for automatic
fluid - pressure brake apparatus, a piston-
chamber, a port in said chamber communi-

cating with the train-pipe and presenting a

valve-seat in said chamber, an auxihary-res-

ervoir chamber in open communication with

the auxiliary reservoir, an opening between
the said chambers presenting a valve-seat
the piston-chamber, a brake-cylinder emer-
gency-passage extending from the piston-
chamber near the train-pipe port therein,
and a piston In the piston-chamber pre-
senting valve-faces on its opposite sides to
engage respectively and close air - tight
against said piston-chammber valve-seats, and
‘. its movement from one said seat to the
other crossing the port of. the emergency-
passage, whereby in emergency action -the
piston after opening the emergency-valve, to
adimit train-pipe pressure to the brake-cylin-
der, crosses the emergency-port and opens
the emergency-passage to the auxiliary res-
ervoir ‘and closes communication between
the piston-chamber and train-pipe.

15. In a triple valve device for automatic
fluid-pressure brake apparatus, the combina-
tion with the piston-chamber having an an-
nular inner guide-wall, auxiliary -reservorr
chamber, emergency-passage and auxiliacy-
reservoir feed and brake ceylinder exhaust-
passages, of an opening befiveen the piston-
chamber and auxiliary -reservolr chamber,

resenting a valve-seat in the piston-cham-

er, a piston device formed with a valve-face
at one side, a graduating spring operating
normally to press the piston device ~t its said
valve-face air-tight against said se  the pis-
ton fitting around 1ts circumference loosely
the annular wall of the pistonr chamber and
sliding readily therein, and emergency and
eraduating valves operativly connected with
said piston device, substantially as and for
the purpose set forth.
16. In an automatic fluid-pressure brake

apparatus, having a tram-pipe passage,

drain-cup and port in said passage opening
into the drain-cup, a disk-shaped stramer
fitting the bore of said passage and extending
in an inclined direction over said port to de-
flect particles of dust into said port, substan-
tially as described. ,

17. In an automatic fluid-pressure bralke
apparatus, having a train-pipe passage,
drain-cup and port in said passage comuu ni-
cating with the drain-cup, a strainer having a
frame presenting two parts at an angle to
each other, fitting the bore of said passage
and extending at one part in an inclmed di-
rection over said port and at its other part
engaging the wall of the passage to hold the
position, and & wire-gauze
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dial]i;hragm on said inchned part, substan-

tinlly as described. -

- 18. 1In a valve device for actuating fluid- |
pressure brakes, the combination of valve | combination of a single feed-passage extend-

5 mechanism for controlling the admission and | ing from the train-pipe to the auxiliary res-

- release of fluid- pressure to and from theé | ervoir, a valve in sai passage closing in the
‘brake-cylinder, and a valve normally tending | direction of the auxiliary reservoir, a dia-
to close communication between the train- | phragm operating by preponderance of train-

causing the releasevalve to open before the
| feed-valve opens.. -
22, In a device for actuating brakes, the

35

pipe and auxiliary reservoir and cutting off

the feed but actuated by said valve mechan- |
| rection of the train-pipe,

ism and held to open position when the
‘brake-cylinder is at released position.

19. In a rallway-brake-actuating device of
the type in which a movable-abutment-actu-
ated release-valve and a movable-abutment-
actuated service-valve are independent of
each other, the combination, with said valves,
of means controlled by the abutment of the

release-valve for governing the feed to the
) - | lease-valve is opened.

auxiliary reservoir. . S

- 20. In a device for actuating brakes, the
combination of release-valve miechanism and
a valve controlled by such release-valve
. mechanism and governing the flow or feed of

5 air to the auxiliary reservoir. - .
- 21. In a device for actuating, brakes, the |

combination of release-valve mechanism. a

feed-valve controlled by said re]eise—vaive_‘
mechanism and governing the flow or feed of |
30 air to the auxiliary reservoir, and means for |

voir and governe
{ mechanism to closesaid feed-passage approxi-

pipe pressure to open said valve, and a

check-valve in said passage closing in the di-

23.. In a device for actuating brakes, the

| combination of release-valve mechanism and
| & separate valve arranged in a feed-passage

between the tr&in;f;iie and auxiliary reser-
v said release-valve

mately when the release-valve is closed, and
to open the same approximately when the re-

24, In a device for actuating bfajkes; the

i combination of release-valve mechanism, a

separate valve for controlling the feed of air
to the auxiliary reservoir, and a movable
abutment for operaling both of said valves.

MAURY W. HIBBARD.

In presence of--
Warter N. WINBERG,
Ww. B. Davies,
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