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-

To all whom it may concern :

Beit known thatl, WILLIAM HENRY WARD,
a citizen of the United States, residing at Pitts-
burg, in the county of Allegheny and State of
Pennsylvania, have invented new and useful
Improvements in TFriction-LPower Railway-
Train Brakes, of which the following is a speci-
fication. |

My invention is directed to improvements on
the character of railway-car brakes in which
thie momentnm and foree of the train is utilized
to stop itself by means of friction-power oper-
ated by the axles of the truck-wheels.

My iuvention embraces new combinations in
which friction-powerdevices are adapted to op-
erate and apply rail brake-shoes of each treck
of the train, my object being to provide a bralke
mechanism which may becontroiled by the en-
oineer or train-brakeman to put the friction
winding devices in action, and by the momen-
tum of the train operate the brake-shoes by
meansof such friction-power. The brake-shoes

ave operated by pinch-toe lever-shatts adapted .

to exert a powerful force upon bearing-steps
seated in the shoe-holders. The equalizing-
bars of the axle-bearings are utilized for coun-
teracting lost motion of the equalizer-springs
in applying the brakes.

In connection with the friction-power rolls,
the winding devices operated thereby, and the
train-brake connections, means are employed
by whieh, in the event of the accidental sepa-
ration of {lhe train, all the brakes of the sepa-
rated portion will be automatically applied and
locked in brake positions.

The train-brake connections are supported
by pivoted hanging arms, which serve as stiff
carriers for such connections between the cars
to provide for train expansion and contraction
and without lost motion in the brake-operat-
ing connections. These pivoted hanging arms
are provided_with a hook-connection adapted
for automatic separation in the event of the

“aecidental separation of the train; and in con-

nection with such automatic separation of the
carrying-arms for the brake-operating chains
the latter are also provided with means for au-
tomatic separation between the cars upon the
accidental separationof the train. Intheevent
of such separation of the brake-connecting

chains of the train, the force required to effect
such separation applies the brakes and causes
them to be automatically locked in brake force
on the separated cars of the train, while the
brakes of the forward part of the train are un- 55
der the control of the engineer or train-brake-
man. Provision is made for applying the

| brake forece by hand on each car, or from the

forward car, or by connections with the loco-
motive and the brakes thereof. | 6o
I have not shown herein the steam brake-
operating ‘connections for the locomotive and
the tender, as such matter forms the subject
of a separate application by me for a patent, n
which a steam brake-cylinder is employed to 63
operatethetriction brake-applying mechanism
embraced in this patent.

The brake-shoe carriers are adapted for ver-
tical movement upoun the brake-shoe frames,
and are raised and held free of the rails when 7o
the brakes are off, and the brake-shoes are
constructed specially for being applied to the
rails by pineh-toe lever cross-shafts suitably
supported by frames fixed to and depending
from the truck-frames between the wheels. 75

Referring to the accompanying drawings,
Figure 1 represents a top view of so much of
a passenger-car truck as shows the frictional
brake mechanism applied thereto; Iig. 2, a
longitudinal section of the same, showing the 8o
brake-shoes of one of the trucks as applied to
the rail; Fig. 3, a transverse section of the
same. Iig. 4 represents in detail the oper-
ating-lever and its pinch-toe cross-shatt for
operating the brake-shoes. Fig.5is aneleva- &g
tion of one of the rail brake-shoes, its iframe,
and operating-lever. Fig.6represents in ele-
vation the brake-operating devices as attached
to the bottom of the car-body. Fig.71satop
view of the parts shown in Ifig.6. Fig.81s a go
front elevation of the friction-rolls and their
winding devices. Fig. 9 is a detail sectional

 elevation of the leading frictional roll, its ad-

justable friction - disk, its driving - gear, and.
anti-friction journal-roll bearings. Tig.101sa 95
detail of the driving-gear pinion shownin Ifig.
9. Tig.11is the spring-lever by which the
leading friction-roll-is put into and out of frie-
tional power contact with the friction-driver.

Fig. 12 is a ratchet lock-nut used in-joining 100
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and securing the brake-frame. Fig.13isa de-
tail showing the stop on the chain of the hand-
wheel brake-shaft to limit the winding of said
chain on said shaft. Iig.14 is the angle-stop

for the operating-lever of the brake-connecting

chain; Fig. 15, an enlarged elevation.of the
compensating-arms betweencarsand thebrake
connecting and operating chains in both con-
nected and separated positions; Fig. 16, a top

view of the same; I'ig. 17, a detail sectional

view of the hook-connecting end of one of the
compensator-arms,and showing the spring-bolt
retainer for the hook-connection of said com-
pensator-arms; and Iig, 18 is a detail front
view of one of the swivel-joint hangers for the
compensator-arms.

Each car is provided with a friction brake-
power device adapted to utilize the momentum
force of the train to put in motion the brake-
winding devices when the leading and driv-
ing friction-rolls are brought into frictional
contact by the engineer or train-brakeman at
pleasure, and such friction brake-power device
operatesthe brake-shoesofeach carof the train.

The driver-roll @ of the friction device is se-
cured upon one of the truck-wheel axles a’ by
means of set-screws,. (shown in Fig. 6,) and is
constructed with a dovetail section, a°, which
allows the friction-roll @ to be dropped upon
the shatft sidewise, and then secured by said
section ¢’ and drawn and clamped in position
by the fastening - screws, giving to such fric-
tional rollanunbroken circumferential surface.

The leading roll b of the friction device is
mounted loosely upon a shaft, ¢, mounted by
anti-friction roll-bearings ¢/, Fig. 9, in boxes ¢?,

which are secured in a frame, A, Tig. 6, de-,

pending from the bottom of the car-bDody or
from suitable timbers of the car-truck, as may
be found most advantageous. One end of said
shatt ¢ 1s adapted to have a sliding or vibrat-
Ing movement, its box ¢ having capacity for
sliding 1n a horizontal slot in the lower end of
one of the side pieces of the frame A. This
movable end of the shaft is operated by a
spring-steel lever, d, I'ig. 6, (shown in detail in
Fig. 11,) which is provided with an eye, &, to
receive the box of said shaft, and is pivoted at
1ts lower end, d?, to an adjustable stud eye-pin,
@’ ¥igs. 2 and 6, the upper end of said spring-
lever d baving an eye through which a cush-
ioned rod, ¢, passes and by which said spring-
lever is connected to a brake-operating cross-
lever, /, pivoted centrally beneath the car-body,
as shown in Fig. 7. The leading friction-roll
b is caused to rotate the shaft ¢ by means of a
friction-disk, ¢? IFig. 9, which is secured on said
shatt by a key, and upon which shaft it can
slide to bring its inner face, ¢4, in frictional con-
tact with the frictional side face of the friction-
roll b,such frictional contact being maintained
byacoil-spring, ¢®,on theshaftcbearing against
the hub of said disk. The pressure of this side
friction force is regulated by screw-nuts ¢5, Fig.
J,to give any degree of winding force required.

at i1ts fixed end a pinion, ¢, the spaces between
the teeth of which are open, as shown in Fig.
10, and which engages with and becomes the
driver for a gear-wheel, ¢/, on the side of which
1s a pinion, ¢% which engages with and drives
the brake-chain shaft wheel ¢°, which is secured
upon the brake-chain-winding shaft ¢*, upon
the other end of which is secured a chain-bar-
rel, ¢°, the chain ¢% Fig. 7, from which connects
with one end of a brake evener-bar, &, Fig. 7,

1 the otherend of which connects with the brake-

shoe-operating lever ¢ of the truck upon which
' the brake mechanism is mounted, such connec-
tion being made by an adjustable rod-connec-
tion,+, which is made adjustable for brake-shoe
| wear by a link and open-eye serew-rod shown
1n said figure and in Fig.2. To simultaneously
| operate the brake-shoes of the other truck a
stmilar evener-bar, ,1s connected with the first
| evener-bar by a rod, /,and this second evener-
bar is connected by one end to the rod ¢/ of the

75

80

brake-shoeleverof theothertruck,anditsother

end has a rod-and-chain connection, 2, Fig. 7,
with the hand brake-wheel-operating device at
the other end of the car. These evener-bars

by sliding link-hangers j. (Shown in Fig. 6.)

The object of making the teeth of the pin-
10ns g ¢g° ot the brake-winding device open—
that 1s, making the teeth-spaces open—is to
prevent the teeth-spaces filling up with ice or
other matter; and the object of providing the
Journal-bearings with anti-frietton rolls ¢’ is to
avoid the use of the heavy lubricants in gen-
eral use-on railways, which, if used, freeze in
[ ecold weather, and would prevent the freedom
of brake action.

Havingdescribed the friction brake-winding
| devices and their connections from the axle a/
to the shoe-operating levers 4, it now remains
to describe the said levers and their connec-
tions for operating the brake-shoes.

The lever 7, IFigs. 1 and 2, is fixed upon a
| cross-shaft, k, the ends of which are secured in
the brake-shoe frames ! at &/, Figs. 2 and 5,
outside of which frames said shaft ends are
turned at angles to form pinch -toe levers A2,
Fig. 4, ot equal length, and arranged to pro-
Ject horizontally, so as to extend over and bear
I upon step studs or bearings &%, seated in sock-
ets In the brake-shoe holder, so as to apply the
| pressure 11 the middle of its length and avoid
friction. The upper end of such bearing-scud
| &° has freedom for an accommodating move-
ment under the action of the pinch-toes k? of
| the lever-shaft k, and thus prevents friction in

brake application.

The frame [ of the brake-shoe holder V' is se-
~cured to the cross or bolster timbers of the
| truck-frame by a depending yoke-strap, I, Fig.
2, which is braced and additionally supported
by a truss-bar, I secured to the end cross-
| timbers of the truck. The brake-shoe frame
1S fixed to the said yoke-strap and truss-bar 2
%, and is formed with tubular ends %, through

The shaft ¢ of theleading friction-roll b carries | which pass the vertical supports? of the bralke-

are suspended from the bottom of the car-body
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shoe holder I/, which latter is additionally sup- | the chain-barrel is transferred to the shoe to

ported by straps I, having their upper ends

angled and made to embrace the upper ends
of the shoe-holder supports . Coil-springs
m m are interposed between the tubular ends
of the shoe-frame and the angle ends of the
stops {’, so as to exert an upward force for the
purpose of freeing and maintaining the brake-

shoes free of the rail when out of brake action.

The shoe-holder I’ is formed with opposite
upwardly-inclined ends, over which the shoe
proper 1s secured by hook ends »n' #/, said shoe
being provided with a web on its outer side

for strength and stiffness, and to prevent the

hook ends from Dbreaking. The ends of the
shoe also incline upward to fit the inelined
ends of 1ts holder; and cross-ribs »? #?, Ifig. 2,
are formed upon the upper side of the shoe to
enter corresponding grooves in the bottom of

‘the shoe-holder, so that the shoe can only be

secured in place by sliding itsidewise upon the
holder, and when so secured its hook ends and
thecross-ribsservetoretainitinrigidlocked po-
sition, whileto prevent its lateral displacement
tfrom 1ts holder it is seceured by countersunk
screw-bolts at its turned ends.

Having described the constraction of the
brake and its work parts aud their connections
from the axle friction-wheel « to the rail bralke-
shoe 7, it now remains to show how to operate
the sate. |

In Figs. 6and 7 the usnal brake hand-wheel
o and 1ts chain-winding shaft o’ are shown as
being conunected with the brakeconnecting and
operating ¢chain o®,that connects with the brake-
operating rods o’, which also embrace the en-
gine or train operating chain-connections o,
that lead to corresponding connecting-chains
of 1ts counecting car or cars. By turning the
hand-wheel o the ehain o?is wound up to a stop,
0°, (shown enlarged in Fig. 13,) and thus oper-
ates the pivoted cross-lever f by its rod-con-
nection o° with said chain-connection o2 The
winding of the . brake -chain connection o2
through satd cross-bar f operates the push-rod
¢, which In turn operates the spring-lever d
and puats the friction-roll b into friction power
contact with the axle {riction-wheel a, from
which motion and power are imparted to the
brake-winding devices by which the brake-con-
necting chain 18 wound upon the chain-barrel

¢° on the shaft ¢*. This winding action canses .

the chain-connected end of the evener-bar J to
be drawn toward the winding-barrel, the cen-
trally - connected rod A/ forming a pivot for

sald cross evener-bar i, the movement of which

causes saud rod &/ to travel and operate in a
similar manner the second evener-bar, &, con-
nected to the other end of said rod //, and thus
operate simultaneously the brake-rods ¢ 4/,

Ifigs. 2 and 7, and the brake-levers ¢ of each

truck connected with said rods. This action
causes the cross-shafts £ to be rocked so as to

depress their pinch-toe ends 4% and force them

upon the bearing-studs %°, through which the

‘connecting-chain of the for

bring a powerful bearing force upon the rail,

and thus create a frietional sliding force to st0p
the train. It will be understood that solong as
the friction devices are held in eontact, brake
application will be maintained. The separa-

“tion of the friction-roll b irom contact with the

friction- wheel a, by unwinding of the chain-
barrel ¢° by the hand - wheel 0, releases the
bra-ke-sl;oes from brake action through the lift-
Ing action of the springs m.

By the action of a spring, p, Fig., 7, the
cross evener-bar f, with its rod and chain.con-
nections, is brounght back to the place of rest,
as shown by dotted lines in said figures, when-
ever the hand winding-wheel is released.

When the band-wheel chain is wound to the
stop o thereof the evener-bar fis brought in-
to the position shown, beneath one end of
winch an angle-stop, ¢, is secured to the bot-
tom of the car, as shown in Fig. 6, the function
of which 1s to provide for automatic brake
action In case of accidental train separation.
In such event the chain o* being hooked to the
ward car, and the
couplings of the cars being separated, the space
between them will widen and correspondingly
drasw the chain o* with itsrod 03, and swing the
evener-bar f against the shoulder ¢/ of the an-
gle-bar ¢, and thus prevent any further move-
ment of the chain o*, at which the separation
of the connecting-chain o* also takes place,
and allows the end of the evener-bar that came
against said stop ¢ to drop into the depres-
sion ¢4 and thus.-form an automatie lock for
retaining the friction-rolls in contact.
the friction-rolls are thus retained in contact
and the pressure upon the brake-shoes is ap-
phed with increased foree, such pressure tends
to lift the ear-body from’ the Lolster-springs,
and to prevent which the shoe-frames [ are
provided with upwardly and outwardly curved
arms B, Ifig. 3, on their outer sides, and ex-
tend to and beneath the axle equalizing-bars
C, at which points they have set-screws 7,
which "are so adjusted as to ecome in contact
with said equalizers C C whenever the brakes
are applied apon the rail, and thus prevent
lost bolster-spring motion. It is now only
necessary to complete the train-brake conneec-
tions to describe the means for connecting the
brake-chain operating connections, and pro-
vide for train expansion and contraction by a
device which in rallroading is called a ¢ brake-
connecting compensator,” because its function
1$ to compensate for train expansion and con-
traction. This compensator consists of metal-
lic arms s &', Figs. 15 and 16, of peculiar con-
struction, being swivel-jointed at their connec-
tion with the underside ends of the cars, each
car having a pair of such arms at each end,
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and placed 1n line with the brake-operating

connections. -A pair of these arms constitutes

‘the compensator, and they are of such con-

struction as to have both aflexing and a swiv-
The swiveling joint is made by

I30
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an open angle.bar, ¢, pivoted by a bolt, ¢/, to | the shoulder ¢’ of the angle-stop ¢, when the

an open iron retainer, #?, secured to the under
side of the car-body, so as to afford swiveling
capacity to said angle-bar. Theflexing connec-
tion is made by short rivets %, Fig. 18, passing
through the lower ends of the swivel angle-bar

- t, and also through the upper ends ot the arm-
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bars s §', s0 as to allow the said arms to swing
thereon in the direction of the brake-connec-
tions. Thesebar-arms areshown asbeing made
of united bars, so as to provide for securing
chain-sheaves « between them, but they may
be of any suitable construction that will allow
of the arrangement of such sheaves to admit
the passage of the brake-chain counections o*
over and under them. Ior this purpose the
arm s’ has such a sheave, u, near its upper and
its lower end, while the arm s 1s 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 s’ have a greater space be-
tween them at their lower balf-length, so as
to admit of the hooking and free pivotal con-
nection of the lower end of the arm s, the bars
of which terminate in hooks v, Figs. 15 and
17, adapted to hook over the pinof said lower
sheave, u, the object of which is to afford a
stift connection for the passage of the chailn
between the cars without lost motion, and to
afford a compensating action for train expan-
sion and contraction.

To prevent the accidental separation of the
hooked connection of the compensator, a
spring-bolt, v/, Fig. 17, 18 attached to the arm
s, and adapted to retain the hook » upon the
sheave-pin in work position. The brake-oper-
ating chains o* are connected at the junction
of the arms s &/, and such connection is made
by a hook, w2, hooking into the unwelded end
w? of a spring-link, w’/, the object of which 1s
to have sufficient hook foree connection to set
the brakes of the train without separating the
unwelded end of said spring-link; but in the
event of the coupling of any of the cars of the
train separating by accident or breaking of

the coupling pin, link, &c., and causing the

train to separate at such broken locality, then
such separation brings the arms s s’ of said
compensator toward a horizontal line. In this
action the lower extended ends of the bars of
the arm &', which are formed with inwardly-
turned angle projections o, Fig. 16, comein con-
tact with the under side of the side bars of the
arm s, and lift and unhook thesaid arm asit ap-
nroaches ahorizontalline, and thusthe arms be-
comeself-separating, leaving the tenston ot the
brake-connections of the separated portion of
the train upon the hooked brake-chain as the

only existing connection ot the said train sep-

arated section. As the train continues 1ts
separation at this point it tends to apply the
brakes of the separated portion of the train to
their full force until the ¢hain and its brake-
connections o* of, Iigs. 6 and 7, bring the

separation of the Lrake-connecting chains o
takes place at the unwelded end of the spring-
link 20/, as already described.

This construction of brake devices and their
through compensating chain and hook “con-
nections enables one person to operate simul-
taneously the brakes of the entire train from
the forward car or from auny part of the train
rearward. To operate from the rear forward
will necessitate the hookiug together of the
chain and compensator connections between
the cars on the left-hand side of the train in
addition to the right-band-side train-brake
connection,when the brakes of the entire train
can be set from any part of the train—from
the front, the rear,orfrom eitherside. The prni-
mary object, however, of the two side lines ot
brake-connections is to allow a proper operat-
ing connection with the forward car from the
right-hand side moving forward.

I claim—

1. In a railway-car brake, the combination,
with the brake-shoes and the pinch-toe operat-
ing-lever shaft, of bearing-studs %% seated 1n
the movable shoe-holders and adapted to re-
ceive the brake-pressure force of the pinch-toe
lever-shaft, substantially as described.

2. The operating-lever shatt ¢ &, formed with
pinch-toesk?,in combination with studsloosely
seated in sockets in the movable shoe-holders
and having bearings therein, the said studs
having endrecesses to receive the pineh-toesof
said lever, for operation substantially as de-
scribed, for the purpose specified.

3. The combination, with the fixed brake-
shoe frame I, provided with tubular ends U,
of the brake-shoe holder provided with verti-
cal guides and supports P, the angle-straps °
springs m, and the pinch-toe operating-lever
shaft ¢ k, sccured in bearing in said fixed shoe-
frame, substantially as described.

4. The brake-shoe n, provided with cross-
ribs n? #? on its upper surface, and the shoe-
holder I/, provided with cross-grooves on its
under side corresponding with said cross-11bs,
the said shoes having hook ends #/, overlap-
ping the holder ends and secured thereto only
at such ends, and adapted to be set laterally
apon the holder with the ribs and grooves 1n-
termatching, as described, for the purpose
specified. |

5. The combination, with the brake.operat-
ing pinch-toe lever - shaft, bearing studs, and
the brake-shoes, adapted toreceive the brake-
pressure force from said pinch-toes, substan-
tially as deseribed, of the arms B B of the shoe-
frames [, the adjusting-serews 7 r 10 sald arms,
and the equalizer-bars C C of the axle journal-
bearings, whereby said screws are adapted to
comne in contact with said equalizer-Dbars for
the purpose of counteracting upward or lost

motion of the equalizer - springs in applying

the Dbrakes, substantially as described.
6. The combination,inafriction power-brake,

cross centrally-pivoted evener-bar f against | of thefriction-rolls a b, the shaft ¢, and the fric.
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tional disk ¢3, with the spring-operating lever | tween the cars of the train, substantially as

d, adjustably pivoted atits lower end, the cush-
ioned push-rod e, the cross evener-bar f, the
brake-operating connections, and the winding-
gear of the friction device, substantially as
described.

7. The combination,ina friction power-brake,
of the friction-rolls « b, the friction-disk ¢°,the

- winding mechanism, the spring-operating le-

10

20
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35
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~means for being automatically separated be- |

ver d and its connected evener-bar f, and the
brake - operating conneections, with the hand-
wheel 0 and its winding-chain o? connecting
with said evener-bar f, and having a stop, 0°,
whereby the winding of the hand-wheel 1s lim-
ited in bringing the friction-rolls in pressure-
contact, to bring into action the winding de-
vices of the brake, by the rotation of the axle
of the driving-roll a, substantially as deseribed.

S. Thecombination,inafriction power-brake,
of the friction-roll ¢ b,the winding devices op-
erated thereby, mechanism connecting the said
roll b withthe evener-bar f; and the train-brake-
operating connections, with a fixed locking-
stop, ¢%, for said evener-bar, whereby the acci-
dental sectional separation of the train will
cause the said evener - bar to lock itself with
said stop, substantially as described, for the
purpose specified. ~

9. The compensating pivoted hanging arms
s s/, provided with chain-sheaves and pivoted
to each end of the cars, one of sald arms, s,
terminating in a hook end, v, and adapted to
be hooked with the arm s’ and to be automadti-
cally separated at such hooked connection,
whereby to form a stiff carrier for the chain-
brake-operating connections, substantially as
described.

10. The combination, with the compensating
pivoted hanging arms s s/, connected to the
endsof thecarsand adapted forantomatic sepa-
ration, substantially as described, with train-
brake-operating connections, provided with

thepurpose of automaticallye

described, for the purpose specified.

11. Thecombination, with the compensating

pivoted hanging arms s &/, connected to the
cars and adapted for anutomatie separation, sub-
stantially as deseribed, with the train-operat-
ing brake-chain connections o*, connected be-
tween the cars at the connected ends of said
arms by means of a hook,w, and an unwelded
spring-link, 20/, substantially as described, for
the purpose specified.

12. The pivoted hanging arms, constituting
the compensating device between cars and
having a hooked connection at their lower ends,
one of said arms having a spring locking de-
vice, substantially as described, for the pur-
pose specified.

13. The combination,with the pivoted arms
s 8/, constituting the compensating device be-
tween cars,and hooked together at their lower
ends, substantially as deseribed, the sald arm
s’ having inward-projecting ends x «, adapted
to extend beneath the sides of the arm s, for
fecting the sepa-
ration of the hooked ends when the said arms
approach a horizontal position, substantially
as described.
~ 14. The combination,in arailway-car brake,
of the pivoted hanging arms s §’, the shortest
of which terminating in a hook, », and the

| longest terminating in angle ends z#, whereby

to effect their connection and auntomatic sepa-
ration, with the train-operating brake-chain
connections, provided with means whereby 1t

is automatically separated between cars,in the

manner and for the purpose specified.

Intestimony whereof I have hereunto set my
hand in the presence of two subscribing wit-
nesses. '

W. H. WARD.
Witnesses:
A, B, H. JOAINSON,
J. W. HAMILTON JOHNSON.
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