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(No model.)

To all whom it may concern :

Beit knownthatl, WILL1AM HENRY WARD, |

a citizen of the United States, residing at Pitts-
burg, 1n the county of Allenhem and State of
Penuw]vama have uwented new and useful
Improv ementb in Steam-Power Railway-Train
Brakes, of which the following is a specifica-
tion. E
My invention is directed to improv ecments
ol steam-brakes for railway-cars. |

The brakes of the locomotive, the tender,
and of the train are connected with and oper-
ated Ly thepiston of a steam-cylinder secured

centrally beneath the foot-board of the locomo- |

tive-cab, and by which the engineer can apply
and release the brakes at pleasure. The steam-

“brake c¢ylinder ts suspended 1n horizontal po-

sition by a fixed hanger or hangers, and its
piston-rod 1s connected with and operates sepa-

- rate and independent cross-shafts of the loco-
notive, and whose outer ends are suspended |

by pivoted hangers and counnected with the
brake-operating devices In such manner as to
allow ¢fanaccommodating action of the shafts

and the brake- COI]I]&CthIlb.. s0 as to equalize
or balance the brake force upon the shoes of

“the locomotive

and tender in applying the
brakes. The brake and piston-rod connections
with said separate shafts are made by means
of an evener-bar and chains connected with
the piston, so that the action of said piston
will correspondingly turn the said shafts
cqually and apply and release the brakes of
The action

of theevener-bar, co-operating with the accom-

-modating funetion of the operating-shafts

separately connected therewith, compensates
for any unequal wear of the brake-shoes of the
locomotive and tender and gives an accom-
modating action for track curvature or uneven-
ness without strain to the engine or its work

connections or the trucks of the tender.

- brakes

Fromthepiston-connections the brakeaction
an be rendered effective with the brakes of
the locomotive when the latter is detached
from the tender; or the engineer can apply the
of the locomotive and tender simulfa-
neously and with equal force and release such
brake action at pleasure; or the engineer can

-complete control over the train.

-ments of _the CATS.

apply and release all the brakes of the train;
and this control of the locomotive, the loco-
motive and its tender, and of the entire train
1s effected by means of a four-way cock hav-
ing suitable connections with the steam-cham-

“ber of the locomotive and with the brake-oper-

ating cylinder.
The brake-shoes of the locomotive are ap-
piied by independent lever-conunections with

| the suspended ends of the separate operating

cross-shafts, which are provided with douable
arms for such connections and for connections
with the brake mechanism of the tender, while
the brake-connections with said separate oper-
ating-shafts to the cars of the train is made
by an arm attachment to one of said shafts,
and these shafts, being directly connected
with and operated from the piston-rod of thé
suspended steam-cylinder, give the engineer

The train car connections with the brake-
eylinder are made by one of the said separate
brake-operating cross shafts and chains cross-
ing between cars on whatI denominate a‘com-
peusator,” for the expansion and contraction
between cars, and by which there 1s no lost

‘motion in operating the brakes of the train

from the engine. This compensator forms a
stiff carrier between cars for the. brake-oper-
ating chain-connections, while being freely ac-
commodatlno in"its couuwtlous to. the move-
Provision is made for the
automatic separation of this compensating-
chain carrier in the event of the train sepa-
rating. Provision is also made for the separa-
tion-of the brake-operating connecting-chains
in the event of the separation of the train and
of thecompensating chain carrier betweencars;
and in such event provision is made for caus-
ing friction-roll appliances to be automatically

~applied on the detached portion of the train to

operate the brakes of the cars and retain them

1n full brake force.

The brakes of the locomotwe aAre opemted
by separate levers pivoted in the brake-shoe
frames, and each connected to a erank-arm on
the outer suspended end of the separate ¢ross-
shafts, each lever having a pinch-toe projec-
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ing step or bearing seated loosely in the shoe- |

retainer, so as to depress the shoe upon the
-ail. By this construetion the brakes of the lo-
comotive and of the tender are operated by in-
dependent cross-shafts, which are themselves
operated by a single cylinder and piston con-
nections.

The brake-conpections with the piston of the

steam-cylinder are such that when the brakes

are not in use the piston-rod will be within
the cylinder,and thereby keptwarm and clean,
which is important to prevent the destroying
of the piston head and rod joint packing. The
cylinder is arranged with its steam-receiving
end near the fire-box,and is thereby kept warm
and frees itself ot water.

A locking device is combined with the brake
steam-cylinder for the purpose of retaining the
brakes in holding positions independent of the

“action of the piston after the brakes are sef,

and thereby relieve the engineer from atten-
tion to the brakes for the time being. The
cylinder receives the steam at its end opposite

the piston-rod, and when the pressure is oft

the brakes arc instantly released by steam-
pressure. |

Provision is made by which the separate
pinch-toelever-connections, with their separate
operating cross-shafts, may be adjusted for the
proper action of the pinch-toes upon the brake-
shoes. The brake-shoes of the locomotive are
forced down upon the rails by the action of the
separate pinch-toe levers, the upper ends of
which are drawn rearward to depress their
pinch-toes by the crank-arms upon the cross-
shatt, which are turned sufficiently for that pur-
pose by means of sectors thereon, and with
which the evener-bar of the piston-rod 1s con-
nected on each side of the brake-cylinder, so
that the outward movement of the piston-rod
operates to apply the brakes with a short and
powerful lever force of the pinch-toes and with-
out friction, while the brakes of the tender are
applied at the same time by connections with
said cross-shaftsoperating todraw the levers of
the pinch-toe shafts forward, the pinch-toe
shafts of the tender-brakes being each operated
by a separate lever having separate arm-con-
nections with the said independent cross-shaft
of the locomotive. .

The brake-shoe carriers are adapted tor ver-
tical movement upon the brake-shoe frames,
and are raised and held free of the rails when
the brakes are off,

The brakes of the train in rear of the tender
are operated by friction-roll appliances adapt-
ed to be operated by the momentum force of
This momentuin force is pnt under
the control of the engineer by means of the
steam-brake connections, and is brought into
action throughout the train when required, so
that each car utilizes i1ts own momentum force
to stop .itself when the engineer applies the
steam force to the locomotive. The tender and
the train brealk connections by means of the
four-way cock.

- Aris.

for the hook-connection.

Referring to the accompanying drawings,
Figure 1 represents an elevation of the driv-
ing-wheel portion of a locomotive frame and
boiler with my improved brake mechanism ap-
plied thereto, the brakes being shown as off;
Fig. 2, a rear end elevation of the same, show-
ing the suspended steam-brake cylinder and
its boiler-connections and the connections of
the piston with the independent cross-shafts
for operating the brakes. FKig. 2*shows a sec-
tion of the four-way cock and its several ports
connecting with the eylinder, the steam-cham-
ber of the locomotive, and the fire-box. Ig.
3 is a top view of the steam-brake cylinder,
showing the evener-bar and its chain-connec-
tions with the independent brake-operating
cross-shafts; Fig. 4, a side elevation of the
forward tender-truck and alongitudinal section
of the rear tender-truck, showing the brake-
operating mechanisms thereof and the com-
pensating train-brake connection between the
cars of the train; I'ig. 5, a cross-section of the
tender-truck, showing the positions of the
brake-shoes when applied upon the rails and
their operating pinch-toe cross-shaft. g, 5*
is the pinch-toe cross-shaft for operating the
brake-shoes of the tender; Fig. 6, a top view

of the platform ends of two cars, showing the -

compeunsating train-brake- operating connec-
tion between the cars. Fig. 7 is an enlarged
top view of the same; I'ig. 8, an enlarged ele-
vation of the same, showing the compensating-
arms and the brake-connections and operating-
chains in both coupled and uncoupled post-
tions. Tig. 9 is a detail front view of one of
the swivel-joint hangers for the compensator-
Fig. 10 is a detail sectional view ot the
hook connecting end of one of the compensa-
tor-arms, and showing the spring-bolt retainer
| Ifig. 11 represents a
longitudinal section of so much of a car-frame

as.shows the frictional mechanism for operat-

ing the brakes and the through connections
for train-brake operation, and Ifig. 12 repre-
sents a top view of the parts shown in Fig. 11.

‘These two latter figures represent the friction

appliances by which the brakes of the cars in
rear of the tender are operated, and such fric.
tion appliances are connected with the loco-
motive brake-operating devices and controlled
thereby. They are, however, adapted tor be-
ing operated by hand fromn the forward car or
from any car of the train, and theretore are not
specifically claimed in this steam-brake.

The brake-connections from the Jocomotive

for the entire train are shown 1n Ifigs. 1 and 4,

the views of which, if put together, show such
connections from the locomotive to the car
next in rear of the tender and beyound which
the brake-connectionsforeach carare the same,
and are adapted to operate friction appliances

for applying the brakes of the cars ot the train.

The brake-operating evlinder a is arranged
in horizontal position centrally beneath the
floor of the cab and near the front of the fire-

iﬁbox-A. It is firmly secured to the floor of the
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hangers, Iig. 2, and receives steam At its fire-
box end, Whleh 1S opposite to the piston-rod
end, LY the pipe o/, Frgs. 1 and 2.

The piston-rod a2, Fig. 3, is connected to two
separate and independeunt shafts, ¢ ¢/, I'igs. 2
and 3, arranged above and tlanwersely with
the cylmder by means of an evener-bar and
chain connections. These shafts are mounted
at their inpner ends in suitable boxes, d d, upon
the cylinder, so as to allow such ends to have
a sufficient degree of pivotal action, while the
outer ends of these shafts are suspended by
pivoted hangers e ¢, one of which is shown in
Fig.1 secured to and depending from the sides
of the frame B of the locomotive in such man-
ner as to allow these outer ends of the shafts
¢ ¢ to have a horizontal independent swinging
movement, to give them an accommodating
function when in brake action. The piston-rod
a’® 18 connected to these independent shafts by
the evener-bar 7, the chains /7 /7, and the sec-
tors /2 /7, fixed upon said shafts at their ¢ylin-
der ends, as shown 1n Kigs. 1, 2, and 3, so that
the outward movement of the piston-rod will
pull the sectors back and turn the shafts. The
evener-bar f is sustained in position by a yoke-
support, /~, attached to the cylinder-sides, as
in Fig. 3. The outer or swing ends of these
shalts are provided each with a cross-arm, ¢g,
the normal position of which, when the brakes
are off, is oblique, their upper ends inclining
rearward, as in Iig. 1. Irom the lower ends
of these Cross-arms g g rods f, one of which 18
shown iu Ifig. 1, extend to and conuect with
theupper ends of the operating pinch-toe levers
Cof the locomotive brake-shoes. Ifrom the up-

per end of the cross-arms of the shaft cextends

rod and chain connection %, Ifigs. 1 and- 3, to
and connects with a pinch- toe lever, i, Fig. 4 of
the tender-trnek brake-shoe appliances next to
the locomotive, while the conneetion ¢/, Fig. 3,
on the Opposite side of the locomotive a-ud_
from the upper end of the cross-arin ¢ of the
shatt ¢/, extends toand connects with the pinch-
toe lever j/, Ifig. 4, of the brake-shoe appliances
of the other tender-truck. This gives a bal-
anced brake -foree connection to the brake-
shoes of both locomotive and tender without
lateral strain to the work connections of either.

Provision is made for adjusting the pinch-

toe lever rod connections ot the brake-shoe ap-

pliances of the locomotive and for securing
such adjustment when made. This is etfected
by an open end, A/, of the rod ~ and an eyed
serew-bolt, 2%, that screws 1nto said open end,
and with 1ts forked eyed end secured to the
upper end of the pinch - toe lever C by a bolt,
A3, which serves as a lock to the adjustment
when made, so as to give equal force to the
separate levers. The eyebolt or rod »°1s pro-
vided with a nut, 4% within the open end of
the rod 2/, for additional safety and strength.

The pinch - toe levers C of the locomotive-
brakes are of peculiar construction, and they
operate with short bearings in applying the

b, or | brake force.

port [ 1n such manner that-its toe X/, which

Each is pivoted at its heel k to a
fixed projection of the brake-shoe frame or sup-

turns down from one side of the fulerum of 7o

said lever, will bear upon a stud, %% into a con-
cavity in the upper end of which the said toe
fits, while the lower end of said stud is made
convex, and fits into a corresponding cavity in

the brake-shoe holder /? in such manner as to

bring the bearing-pressure upon the shoe in
the middle of its length, and without frietion
in applving the pinch-toes.

The brake-shoe frame or support / is formed
with tubular guides m m at each end, through
which pass vertical supports and guides m/ m/,
rising trom the shoe-holder, to allow the latter
freedom for vertical action. Coil-springs m?
m?are interposed between the tops of the tubu-

lar guides m and the angle ends of safety-con-
nections m’m?, secured to the ends of the shoe-

holder and passing through mortises in pro-

jections of the fixed frame outside of the tubu-
The function of these springsisto

lar‘guides. |
free and retain the brake-shoes from brake ae-

75

80

Qo

tion, when the brake-applying force is off, by .

pressing upward against the angle tops of the
connections m? thmngh which the upper ends
of the SIJD[)OI‘tb m’ pass.

Theadvantagesof the pinch-toelevers Cand
their short pressure-l"eceivin o and force-trans-
mitting studs £® are that they avoid friction
under pressure and give a short and powerful
leverdge torce by the action of the pinch-toes

and, their stud accommodating pressure con-

| ne{,tlon@. and for this purpose the sald press-

ure-studs are adapted to have a sufficient vi-
bratory play at their bearing connections with
the toes of the pinch-levers.

When the brakes are set and the piston has

forced the evener-bar f out underthe full press-

ure of the steam, provision is made whereby
the Lrakes can be retained in holding posi-
tions upon the rails independent of the hold-
ing action or pressure of the piston by means
of one or more locking devices, such as a
notched loek-bar, /4 (shown in Fig.1,) pivoted
to the cylinder or to the frame of the locomo-

tive 1n such manner that the engineer, by

means of a chain or rod, f°, can operate the
lock bar or bars so as to bring its notched side
/% against the inner edge ot the evener-bar,

and therebg hold it to the position to which it
was forced by the piston under the pressure of
the steam. Ounlyone lock-bar isshhown on one
side of the piston-rod, as in Kig. 3; but two
may be used—one on each side of the piston-

‘rod—and they may be connected for simulta-

neous action. They may also be pivoted so as
to operate on being either raised or lowered;
but the holding force must be borne by said
lock-bars as abutments, and the employment
of such lock bar or bars relieves the engineer

from attention to the Lrakes whenever he may

desire to take off the steam-pressure and yet
keep the brakes on. I'he release of the lock-
bars is effected by applying the steam-brake
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force so that the engineer can remove the | struction that will allow of the arrangement

notched bar or bars from locking position with
the evener bar. |

Provision is made by which the brakes of
the locomotive can be applied, when the loco-
motive is separated from the tender, by hook-
ing the brake-connecting chain ¢ to a hook, 72,
Fig. 1, on the frame of the locomotive and ob-
tain a resisting-point, from which the brakes
can be applied when the locomotive 1s de-
tached. This is especlally useful 1n connec-
tion with the locking device f* for the evener-
bar of the piston-rod.

The pinch-brake levers C of the locomotive
are arranged one upon each side, and are con-
nected with the independent operating cross-
shafts ¢ ¢/, while a single pinch-toe brake-lever,

4, of the first tender-truck is fixed upon a cress- |

of such sheaves to admit of the passage of the
brake-chain connectionsooverand under them.
TFor this purpose the arm ¢’ has such a sheave
near its upper end and its lower end,while the
arm ¢ is provided with such a sheave only near
its upper end. The sheave-pins are shouldered
and riveted so as to securely hold the bars in
place. The side bars of the arm ¢’ have a
greater space between them at their lower half-
length, so as to admit of the hooking and free
pivotal connection of the lower end of the arm
g, the bars of which terminate in hooks ¢’,

70

75

Figs. 8 and 10, adapted to hook over the end 8o

of the pin of said lower sheave, the object of
which is to afford a connection for the passage
of the chain between the cars witbout lost
motion and to afford a compensating action

shaft, j2, secured to the fixed frame of the brake- | for train contraction and expaasion. 85
2o shoes, which are secured to the lower bolster- To prevent the accidental separation of the
timber of the truck. The lever j, as before | hooked connectionofthecompensator,aspring-
described, operates the brake-shoes of the sec- | bolt attachment, r, Fig. 10, on the arm ¢ 18
ond tender-truck in the same way and manner | adapted to retain the hook upon the sheave-
as the lever 4, but from the opposite side of | pin in work position. go
25 the locomotive, to obtain the balanced action | The brake-operating chains o are connected
of the tender-brakes. | at the junction of the arms ¢ ¢/, and such con
Having now described the brake-counec- | nection is made by a hook, o', hooking Into
tions of the locomotive and the tender as be- | the unwelded end o? of a spring-link, o’, IFig.
ing operated directly from the independent | 8, the object of which is to have sufficient hook- g5
30 shafls ¢ ¢/ of the brake-cylinder, it remains to | force connection to set the friction-brakes of
describe the connections of said independent | the cars of the train without separating the
operating-shafts with the brake devices of the | unwelded end of said spring-link; but in the
continuous train. This is effected by means | event of the coupling of any of the cars of the
of an arm, n, Figs. 1, 2, and 3, fixed to and ris- | train separating by accident or by breaking 100
35 ing from the shaft ¢’ of the steamn-brake cylin. | of the coupling pin or link, and causing the
“der, and from which suitable chain and rod | train to separate at such broken locality, then
connections, o p, Iigs. 1, 2, and 4, lead to tbe | such separation brings the arms ¢ ¢’ of said
compensating - connection between the cars, | compensator toward a horizontal line. In thix
and which is termed, in train-railroading, & | action the extended lower ends of the bars of 105
4o *‘brake-connecting compensator,” because its | the arm ¢’, which are formed with inwardly-
fanction is to compeusate for train expansion | turned angle-projections ¢%, Fig. 7, come 1iu
and contraction. This compensator consists | contact with the under side ot the side bars of
of metallic arms ¢ ¢/, of peculiar coustruction, | the arm ¢ and lift and unhook the said arm
beivg swiveljointed at their conuection with | ¢ as it approaches a horizontal hoe, and thus 110
45 the under-side ends of the cars, each car hav- | the arms become self-separating, leaving the
ing a pair of such arms at each end and placed | tension of brake-connections of the separated
in line with the brake-operating connections. | portion of the train upon the hooked brake-
A pair of these arms constitutes the compen- | chain as the only existing connection of the
sator, and they are of such construction as to | said train separated section. As the train rr1g
co have both a flexing and a swiveling joint. The | continues its separation at this point 1t tends
swiveling joint is made by an open angle-bar, | to apply the friction-rolls of the separated por-
¢%, pivoted by a Dbolt, ¢°, Fig. 9, to an open | tion of the train until the chain and 1its brake-
iron retainer, ¢, Fig. 8, secured to the under ; connections o p bring a cross centrally-pivoted
side of the car-body, so as to afford swiveling | lever, s, Fig. 12, against the shoulder s’ of an 120
g5 capacity to said angle-bar. Tue flexing con- | angle-iron, &', sad shoulder s* forming one side
nection is made by short rivets ¢°, Iig. 9, pass- | of a depression, %, which receives and limits
ing through the lower ends of the swivel angle- | the swinging action of said bar 8 1n applying
bar ¢%, and also through the upper ends of the | the rolls in frictional.contact, and through the
| arm-bars q ¢/, so as to allow the said arms to | action of which friction-rolls the brakes are 123
6o swing thereon in the direction of the brake- | set. When said lever s comes In contact with
connections, while they are also free to turn | the shoulder s* its swinging movement 18
on their swivel-connections to accommodate | stopped,and, trainseparation beingcontinued,
the lateral movements of the cars. These bar- | of necessity draws the hook o’ of the chain o
arms are shown as being made of united bars, | through the unwelded end of the spring-link 130
65 so as to provide for securing chain-sheaves ¢° | 03, as shown at o? in Figs. 8 and 12, and the end

between ; but they may be of any suitable con- | of said lever drops into said depression 8 of

r
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the angle-iron ¢/, and retains the brakes in | of each car are operated by pinch-toe lever-
shafts like those of the tender-trucks; but such
operation is made by the action of the friction

brake position on the separated portion of the
train, and forms an automatic device for re-
taining the brakes in brake positions npon the
cars of the train thus separated. |

A stop angle-iron, ¢, 1s secured beneath the
bottom of each car and beneath a cross-lever,
s, which is centrally pivoted to the bottom of
each car; but it is only the cross-lever of the
first car in separation that is thus locked with
the angle-iron &/, as the brakes of the other cars
of the separated portion areheldin brakeaction
by this lever s and angle-iron stop, and the
friction-brakes of such cars are all applied in
the same manner by the brake-chain and com-
pensator connections. To effect this auto-
matic locking of the brakes of the separated
portion of the train, brake-connections o p
are attached to the end of the cross-lever s,
Figs, 11 and 12, pivoted at its center to the
under side of the car-body, and one end of this
lever works over and into the angle-iron s/, one
end of which forms the stop s* and lock &%, while
the other end, s, of said angle-iron serves to
limit the swing of the pivoted lever in its re-
laxed or normal position, as shown in dotted
linesin Fig.12. Thiscross-lever sis connected
by the rod p with the friction-brake-applying
mechanism by which the momentum force of
the train is brought into action; but as this
friction mechanism forms a part of brake ap-
pliances which is the subject of a separate ap-
plication for a patent, it need only be briefly
described herein.

Each car is provided with a friction-brake-
power device adapted to be put into operation
by the engineer, and then to utilize the mo-

mentum force of the frain to wind the brake-

chain connections o p to apply the brakes of

all the cars of the train in rear of the tender.
This friction device and its connections are:

shown in Figs. 11 and 12, and 16 consists of a
driver-roll, », secured upon one of the truck-

‘wheel axles, and a leading-roll, ¥, mounted

Joosely upon a shaft, and is moved in frictional
contact with said driver-roll by a spring-lever,
v?, Fig. 11, the upper end of which is connected
with a cushioned rod, ¥% by which said lever
isconnected to the brake-operating cross-lever
s, Fig12, Theleading friction-roll v’is caused
to rotate its shaft by means of a pressure iric-
tion-disk,and thisshaftdrivesby suitable gear-
ing the brake-chain-winding barrel?*, the chain
v® from which connects with one end of a brake

evener-bar, v%, the other end of which connects

with the brake-shoe-operatingleverofthe track
upon which frietion-brake mechanism is mount-
ed. To simultaneously operate the brake-shoe
of the other truck, a similar evener-bar, w, 18

connected to the truck by the rod 2/, and this

second evener-bar is connected by one end to
the rod w? and to the brake-shoe-lever of the
other truck, the other end of said evener-bar
w being connected by rod and chain connec-
tion with the hard brake wheel operating de-

‘vice at the other end of the car. The brakes |

device after the friction-rolls are brought into

70

contact by the engineer, the said pinch-toe
shafts being each operated by a single lever,j,

for each truck-brake, and the cross-shaft hav-

ing pinch-toes operating upon accommodating

step-bearings supported by the shoe-retainer.
A spring, t, connected with the said cross-le-
ver 8, serves to bring 1t and its train rod con-
nections p back to their normal positions of
rest.

When the pressure upon the brake-shoes 1s
applied with full force, sueh pressure tends to

lift the car-body from the bolster-springs, and

to prevent such lifting action the shoe-frames
are formed with arms z, Iig. 5, extending
outward and upward from the outer sides of
said frames and in positions beneath the axle
equalizing-bars 7 Z, at which points said arms

are provided with set-screws x, which are so

adjusted as to come in contact with said equal-
izers Z whenenver the brake-shoes are applied

upon the rail, and thus prevent lost bolster-

spring motion. |

To apply the brakes, steam is admitted to
the cylinder « by the engineer opening the
cock ., Figs. 1 and 2, to admit steam into the
pipe a/, which connects with a four-way cock,
w', from which leads a feed-pipe, «°, into the
pressure end of the eylindera; and also a pipe,
15, leads from said four-way cock into the pis-
ton end of said cylinder «, while a fourth
pipe, «7, leads from the said cock into the fire-
box of the locomotive. Theengineer, by turn-
ing the crank «* of the operating-tube connec-
tion «* to the plug of the four-way cock, allows

the steam from the chamber of the locomotive-

boiler to pass through the pipe &’ into the tfour-
way cock u/, from thence into the pipe %,
which allows the steam to enter into the press-
ure end of the brake-cylinder ¢ and forces the
piston-head outward. - The evener-bar f, con-
nected with the piston-rod a?, is forced rear-

ward, and by meauns of its chain-connections
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! operates the sectors /2, which thus turn the

independent shafts ¢ ¢/, and operates the cross-
arms ¢ ¢ thereon, and thus applies the brakes
uapon the locomotive and tender thereof simul-
taneously through the rod and chain connec-
tions & 4, (shown in Fig. 1.)

“To release the brakes, the engineer gives a

reverse movementof the erank 2, which turns

the plug of the eock u' in a quarter-turn,which
lets the boiler-pressure steam into thie oppo-
site end of the brake-eylinder ¢ through the
branch pipe «#° and correspondingly puts the
pipe #° in open communication with the waste-
pipe «7, and thus causes the exhaust-steam to
pass into thefire-box, which operation releases
the brakes, whenthe engineer turns the crank
% half-way between the position for applying
and releasing the brakes, and thereby. closes
steam-communication with the brake-cylinder.

In case the tender should be separated from
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the locomotive, provision is made for applying |

the brakes of the locomotive by hooking the
disconnected ends of the tender-connecting
chains 7 ¢/ to hooks ¢* on the rear-end frame of
the locomotive, as shown in Fig. 1, and such

Thooked connections afford the same brake-

forceresistance as if the tender were connected
in the application of the locomotive-brakes,
which render the operation of the locomotive-
brakes independent of either tender or train
connections.

Having now described the manner in which
the brakes of the locomotive are applied and
released, and also those of the connected loco-
motive and tender, it will be observed that the
same operations will correspondingly apply
the brakes throughout the train by making
the chain and rod connections o p with the arm
n on the shaft ¢ of the steam-brake cylinder.

This construction gives the engineerfull and
entire control over the brake forces of the lo-
comotive, the connected locomotive and tend-
er,and of theentire train; andin applying and
releasing the brakes it is important to notice
that the release of the brakes 18 made com-
pulsory by the direct action of the steam and
in the same manner and by the same force by
which they are applied.

I claim—

1. In a steam-brake for railway-trains, the
combination of the steam-cylinder a4 and the
brakes operated by piston-rod connections
therewith with independent brake-operating
rocking cranked shafts e¢¢’,connected with and
operated by the piston of said cylinder, sub-
stantially as described, for the purpose speci-
fied.

2. Thecombination, in asteam-brake forrail-
way-trains, of the steam-cylinder ¢ and brakes
operated by piston-rod connections therewith
with independent brake- operating rocking
cranked shafts ¢ ¢/, an evener-bar, f, pivoted
to the piston-rod of said cylinder, and means
for connecting said evener-bar with the said In-
dependent brake-operating rocking cranked
shafts, for operation substantially as described,
and for the purpose specified.

3. The combination, in.a steam- brake for
railway - trains, of the steam-cylinder a and
brakes operated by piston -rod connections
therewith with independent brake-operating
shafts ¢ ¢/, an evener-bar, f, pivoted to the pis-
ton-rod of said eylinder, thechains / f/,and the
sectors f? f?, connecting said evener-bar with
said independent brake-operating shafts, for
operation substantially as described, for the
purpose specified.

4. The combination, in asteam-brake for rail-
way-trains, of the steam-cylinder ¢ and brakes
operated by piston-rod connections therewith
with independent brake-operating shatts ¢ ¢/,
means for connecting the said shatts with the
piston-rod of said cylinder, and pivoted hang-
ers ¢ for supporting the brake connecting and
operating ends of said separate shatts, for op-
eration substantially as described, for the pur-

pose specified.

5. In a steam - brake for railway-trains, the
combination of the steam-cylinder, the inde-
pendent brake-operating shafts ¢ ¢’, connected 7o
with the piston-rod of said cylinder, substan-
tially as described, with the pivoted hangerse
for said shafts, the cross-arms ¢ g on the sus-
pended ends thereof, the adjustablerods &, and
the brake-shoe-operating levers C, for opera- 75
tion substantially as described, for the pur-
pose specitied.

6. The combination of the rail brake-shoes
and accommodating bearing - steps A%, sup-
ported substantially as deseribed, with brake- 3o
levers formed with pinch-toes and adapted for
operation with the said shoe-bearing steps, and
mechanism connecting said pinch - toe levers
with the piston-rod of the steam-cylinder, sub-
stantially as deseribed, for the purpose speci- 8t
fied. |

7. The steam - brake cylinder «, suspended
in horizontal position by a hanger or hangers,
in combination with independent brake - op-
erating cross - shafts ¢ ¢/, having their 1nner go
ends supported in fixed boxes upon said cyl-
inder, their onter ends suspended by pivoted
hangers and connected with the brake-operat-
ing mechanism, and having piston - rod con-
nections at poiuts between their suspended g5
and fixed ends, substantially as described, for
the purpose specified.

8. The combination of the steam-cylinder a
and brake mechanism connecting with the pis-
ton-rod thereof and with the brake - sloe le- 100
vers, substantially as described, with the ad-
justable locking - connections for the levers,
substantially as described, for the purpose
specified.

0. In a steam-brake, the combination of the 105
horizontal brake-cylinder ¢ and brake mech-
anism connecting with the piston-rod thereof
and with the brake-shoe levers, substantially
as described, with a four- way cock and pipes
connecting it with the steam-chamber of the 110
locomotive,the cylinder,and the exhaust,sub-
stantially as deseribed, for the purpose speci-
fied.

10. In asteam-brake,the combination of the
brake-cylinder ¢ and independent operdting- 115
shafts ¢ ¢/, connected with the piston - rod of
said cylinder, suspended at their outer ends,
and baving cross-arms at satd suspended ends,
substantially as described, with the brake-op-
erating connections, with the levers C of the 120
locomotive, and the connections 7 ¢/, with the
brake mechanisin of the tender, substantially
as described, for the purpose specified.

11. In a steam-brake,thecombination of the
brake-cylinder a,independent brake-operating 125
shattsc ¢/, and means for connecting said shafts
with the piston-rod of said cylinder, and the
levers of the brake-shoes of the locomotives,
the brake-levers of the tender,and of the cars
of the train, substantially as described, with 130
a jointed hanging carrier for the train-brake-
operating connections between the cars of the
train, substantially as described, for the pur-

i pose specified,
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12. The combination, in a steam-brake for |

railway-trains, of the cylinder ¢, means for con-
necting its piston-rod with independent bralke-
operating shafts ¢ ¢ of the locomotive, and
means for connecting said shatfts with the
brake-shoe-operating levers O, substantially as
described, with an arm, n, carried by one of
sald independent shafts, the {rain-brake con-
nections o p, connected with said arm, and a
stiff-jointed hanging carrier between cars for
sald train-brake-operating connections, sub-
stantially as described, for the purpose speci-
fied. | |

13. The combination,in a steam-brake, of the
cylinder ¢, means for connecting 1ts piston-rod
with independent brake-operating shaits ¢ ¢/,
and means for connecting said shaft with the
brake-shoe levers C of the locomotive, sub-
stantially as described, with the train-connec-
tions ¢ 4/ and fixed hooks %% on the frame of the
locomotive, substantially as described, for the
purpose specified.

14. Thecombination,in a steam-brake, of the
cylinder a, means for connecting its piston-rod
with independent brake-operating shatts ¢ ¢,
and means for connecting shafts with the
brake-shoe levers, substantially as described,
with a locking deviee controlled by the engi-
neer, and adapted to lock the piston-rod of said
cylinder, to retain the brakes in holding posi-
tions after being set, and independent of the
action of the piston, substantially as herein

set forth.

15. The combination,inasteam-brake, of the
cylinder «, the independent brake-operating
shafts ¢ ¢/, a pivoted evener-bar, f, connecting

said shafts with the piston-rod of said cylin- |

der, and means for connecting said shafts with
the brake-shoe levers € of the locomotive, the
tender, and of the train, substantially as de-
scribed, with a pivoted toothed locking device,
f* and an operating-chain therefor, substan-
tially as described, for the purpose specified.
16. The combination,inasteam-brake,of the
horizontally-arranged cylinder ¢, theindepend-
ent brake-operating shaftsc¢/,apivoted evener-
bar, f, connecting sald shafts with the pistou-
rod of said cylinder, and means for connecting
sald shafts with the brake-shoe levers C of the
locomotive, substantially as desecribed, with
the brake-lever shafts j 5/ 4 of the tender-truck
and means for connecting them with the said
independent shafts, for operation substan.
tially as described, for the purpose specified.
17. A locomotive steam-brake consisting of
the eylinder «, the independent shaits ¢ ¢/, an
evener-bar, f, pivoted to the piston-rod of
sald cylinder and connected with said shafts
by chains and sectors, the pivoted suspending-
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arms ¢ for the outer ends of said shafts, cross- 6o

arms ¢ ¢ on said suspended ends, the rods #,
the pinch-toe levers C, bearing-steps &* there-
for, the brake-shoes, a four-way cock, #/, aud
the connections ¢ ¢’ with sald cross-arms, the
several parts being constructed and adapted
for operating rail-shoes substantially as de-
scribed. |

In testimony whereof I have hereunto set

my hand in the presence of two subscribing
witnesses.

W. H. WARD.

Witnesses:
A. E. H. JOENSON,
J. W. HAMILTON JOHNSON.,
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