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UNITED STATES PATENT OFFICE.

DAVID A. HOPKINS, OF PARK RIDGE, NEW JERSEY.

IMPROVEMENT IN AUTOMATIC CAR-BRAKES.

Specification forming part of Letters Patent No. 217,618, dated July 15, 1879; application filed
May 6, 1879.

To all whom it may concern :

Be it known that I, DAvID A. HoPKINS, of
Park Ridge, in the county of Bergen and
State of New Jersey, have invented a new and
Improved Brake Mechanism for Railroad-Cars,
of which the following is a specification.

Figure 1 is a plan or top view, partly in sec-
tion, of a car provided with my improved
brake mechanism. Fig. 2 is a vertical longi-
tudinal section of the same; Fig. 3, a detail
longitudinal section, on an enlarged scale, of
part of said mechanism. Tig. 4 is a vertical
longitudinal section of the car, showing the
mechanism adjusted differently from what it
is in Fig. 2. Tig. 5 is a front view of the car;
Fig. 6, a vertical section of the front part of
the car, showing the spring-bar used for tak-
ing the brakes off. TFigs. 7, 8, 9, and 10 are
detail top views of the devices for. applying
and changing the action of the brakes in dif-
ferent positions.

Similar letters of reference indicate corre-

sponding parts in all the figures. :
. This invention relates to the employment
on railway-cars of mechanism for setting or
releasing the brakes automatically or at will
by the revolving of the car-wheels, either as
the car advances or backs, the arrangement
being such that it can be made operative by
the traction mechanism, or entirely independ-
ent thereof, as may be desired.

The invention consists in several devices for
affecting the position of the friction - wheel,
throngh fhe agency of which the brakes are
applied, and its action in winding up or fail-
ing to wind up the chain that leads to the
brakes; also, in- means for adjusting the de-
gree of frietion from the side of the car, and
for enabling a person standing on the ground
to release or apply the brakes, and in means
for protecting the friction mechanisin against
injury from water and snow, all as hereinafter
more fully described. _

In the drawings, letter A represents the
frame-work of a suitable car. B B are the
wheels, and C C the axles, of the {ruck D, that
support and carry the car. One of these axles
carries a cylindrical friction drum or cushion,
a. A friction - wheel, b, is mounted upon a

shaft, d, and serves, when in contact with the-

cushion @, as in Tig. 4, to wind upon shaft d
a chain, ¢, which connects said shaft d with

the brake-lever I, and thereby to apply the
brakes. ’ A :

There is nothing new in the use of the fric-
tion-wheel b, cushion @, shaft d, and chain e,
in link /£, or in the use of hangers for carrying
shaft d, hereinafter referred to, when they

are attached to the car-frame instead of to

the truek, as in this case.

The lever E connects in the usual or any
suitable manner with the brakes F* F*,
The shaft d is at one end hung in a link, f,
which is pivoted at ¢ to the frame of the truck
D. Between its two ends the shaft d passes
through two other links or hangers, % &, which

‘extend downwardly, and which at their lower

ends are pivoted to ears that project from the
truck-frame, as shown in Fig. 4. With these
hangers f & kb the shaft is free to vibrate to-
ward or away ffom the axle, and to carry the

wheel b against or away from the cushion a.
Springs ¢4 bear against the hangers & k, and

have the tendency to crowd the shait d to-
ward the axle and the wheel b against the
cushion ¢. In the normal position, therefore,
the wheel b will be in contact with the cushion
a, and rotated whenever the car advances or
recedes, and will wind up the chain ¢ and ap-
ply the brakes in either direction.

The springs ¢ ¢ are, preferably, spiral me-

tallic springs, but may be hollow, c¢ylindrical,

rubber, elliptic, or of other kind, and one or
more springs may be used. They are, prefera-
bly, fitted around rods j that are pivoted to
cranks k of a shaft, If, which shaft is hung in
the truck-frame, and has a handle, !, at one
side of the truck-frame, as seen in Figs. 1, 2,
and 3. The springs ¢ are confined between the
hangers % and pins or shoulders m of the rods
jy as shown. The degree of compression of the
springs ¢ depends, therefore, npon the distance
between the hangers % and pins or shoulders
m. This distance can be regulated by vibrat-
ing the shaft F and its cranks k by means of
the handle I, and then locking the handle ! in
a suitable guide-segment, %, which is properly

notched at intervals for this purpose. The .

free ends of the rods j are guided by the hang-
ers b either by passing through them or by
straddling the same, as in Fig. 1, in which lat-
ter case the rods j are slotted. They may,
however, be connected with shaft d, if desired.

By means of the handle [ an attendant on

. e




2 217,618

the ground may regulate the pressure of the
springs ¢ at will, so that it will be increased
when the car is heavily loaded, and lessened
when the load is less, or, in fact, whenever it
appears from any causes necessary to thus
regulate their pressure.

It will be perceived that all the pivoted
hangers f, b, and k, in which the shaft d has its
bearings, are connected to the frame of the
truck D, and not to that of the car, as hangers
corresponding to hangers & k heretofore have
been, and that therefore the relative position
of the shaft d to the other parts of the truck
remains unaffected when the car moveson a
curved track. This is very important, as it
renders the action of the brake mechanism
equally positive whether the car moves in a
straight direction or along curves.

In order to prevent track-water from being
splashed against the cushion @ and wheel b,
and to also protfect these parts from injury by
snow, cinders, and other obstructions whirled
up during the rapid progress of the car, I have
devised a shield or dash-board, G, of metal or
othermaterial, which Isecureto thetruck-frame
beneath the parts to be thus protected. This
dash-board is at one end fastened to the cen-
tral cross-beam, o, of the truck-frame, and ex-

tends thence beneath the wheel b and cushion

a, and is then carried up to the end cross-bar,
p, of the truck-frame, as clearly shown in the
“drawings. Its upper face is, preferably, made
convex in cross-section, to prevent accumula-
tion of dust and dirt, water, or snow on its top.
Said dash-board may, if desired, be extended
80 as to completely inclose cushion ¢ and
wheel . -

" An eye, 7, on one of the hangers & con-
nects, by a rod, s, with a stout chain, ¢, of
which the front link is placed around the lower
part of a vertical shaft, H. This shaft has its
bearings at the front end of the car, and is so
hung at or near its upper end in a bearing,

t*, that it may be readily turned therein by a |

suitable hand-wheel, .

A short chain, v, which is much weaker than
the chain ¢ and rod s, has one of its ends se-
curely fastened to the lower part of the shaft
H, while the other end is fastened to the draw-
head I of the car in front of said shaft H.
The upper part of the shaft H carries a col-
lar, w, having two notches, 1 2, and a pro-
Jjecting stop-pin, 3, as indicated in Figs. 9 and
10. A spring-pawl, y, bears against the edge
of this collar w. '

The lower part of the shaft H is not in any
bearing, but can move backward and forward
in a slotted guide-piece, x, that projects for-
ward from the front of the car, as indicated
in Figs. 1 and 6.

Now, whenever the shaft H is in its normal
position, with the pawl y bearing against the
stop-pin 3 of the collar w, as in Fig. 1, the
shaft H is quite vertical, leaving the stout
chain ¢ slack. Thesprings ¢ are, therefore, at
liberty to press the wheel b against the cush-
“ion a, and the brakes are consequently applied

as soon as the car is moved either forward or
backward, provided that the handle or indi-
cator ¢? is in the position shown in Fig. 1, and
the handle ¢? in the position shown in Fig. 4.
Even if traction is applied the draw-head I
will not pull on the chain » sufficient to dis-
turb the position of the shaft H. The posi-
tion of the shaft H and handles ¢® and ¢* just
described  is, therefore, that for applying the
brakes under all conditions.

The position of handle ¢?, as shown in Fig.
4, is its normal position, and is the position in
which it must always be to admitof the brakes
being applied.

If the shaft H is turned to bring the pawl
y into the first noteh, 1, as in Fig. 9, the small
chain v will be partly wound around the lower
end of the shaft H and shortened, to spring
the lower end of the shaft H forward, as in-
dicated in Fig. 6. The stout chain ¢ is there-
by drawn sufficient to hold the shaft d for-
ward and prevent contact between the wheel
b and cushion @ when the draw-head is not
pressed back; but as soon as forward move-
ment of the car is resisted at the front, the
chain ¢ will again be sufficiently slackened to
enable the shaft H to resume its vertical po-
sition, and to permit the springs ¢ to crowd
the wheel b against the cushion «, and to
therefore apply the brakes. This, therefore,
is the safe position, with handle or indicator
a? pointing in the direction that the train is
being drawn, and handle ¢? is in the position -
shown in Fig. 4, for the running of the train,
as it will cause the brakes to be off as long
as the train is being drawn ahead, but willin-
sure the automatic application of the brakes
as soon as forward movement of the caris re-
sisted sufficiently to somewhat compress the
draw-head springs, while in case of backing
up the train the brake is taken off by the
winding up of check-chain ¢* or @ on shaft d,
and drawing it back. :

The chain v is made weaker than the chain
t, so that if from any cause a breakage should

“occur it will be in the chain v ; the rupture of

which, while the train is moving forward, will
cause the immediate application of the brakes,
as it will enable the shaft H to spring back
into its normal upright position.

If the shaft H is still further turned to bring
the pawl yinto the notch 2, as in Fig. 10, the
chain v is still further wound around the shaft
H, and the lower end of the said shaft thereby
still further sprung forward and the chain ¢
tightened to such an extent that the wheel b
will be thereby drawn and held away from the
cushion a, even if the locomotive drawing the
train is reversed to resist the forward move-
ment of the train, or if the train be pushed or
backed. This,therefore,is theposition for run-
ning the train in the ordinary manner without
automatie-brake appliance, whether the train
is being moved forward, backward, or stopped.
_ The brakeman, in order to apply the brakes
to a moving car, will only have to take the
pawl y out of the notch 2, and to allow the

~
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shaft H to spring back and to unwind the
weak chain v, thereby bringing the stop 3.
against the pawl y, as in Fig. 1. The chain ¢,
it will be observed, is attached to the shaft I
by a ring or swivel placed loosely around said
shaft, and cannot be wound upon the same.
Its tension is only varied as the lower end of
the shaft H is sprung more or less forward,
as indicated in I'ig. 6, by the winding of the
chain v or entirely swung back into the nor-
mal position.

This arrangement of chains v and ¢ with
shaft H, I regard as producing the best results
in use; but when desirable chain ¢ may be
extended direct to and connected with the
draw-head, with such connection with shatt H
that by winding upon the part of the chain
between the draw-head and said shaft- the
shaft shall be drawn forward, as above de-
seribed.

It will be observed that by the mechanism
already described, with handle «? in the posi-
tion shown in Fig. 1, and handle ¢* in the po-
sition shown in Fig. 4, the car, when running,
is, as to the application of its brake, under
complete control of the brakeman riding on
it, who can either render it absolutely free
from all automatic braking by turning the

“shaft H into the position shown in Fig. 10, or
cause the brakes to be instantaneously applied,
whatever may be the direction of the moving
car, by bringing the shaft H into the position
shown in Fig. 1, or cause the brake appliance
to be off while the car is being pulled ahead,
and to be antomatically applied as soon as any
considerable resistance in front to its forward
movement oceurs, by placing the shaft H in the
position shown in Fig. 9, and handle a? point-
ing in the direction in which the train is be-
ing drawn, while handle ¢? remains in its nor-
mal position; but the moment that resistance
in front ceases or the train moves backward,
the brakes are released, or, in other words,
cease to operate.

I will now more fully describe the mechan-
ism directly connected with shaft J for con-
trolling the operation of the brakes while the
car is moving; but in order to control the op-
eration of the brake through said mechanism
it is necessary that the shaft H be in its nor-
mal vertical position indicated in Fig. 1, so
that the chain ¢ is slack, and that the handle
¢? be in its normal position shown in Fig. 4.

This mechanism consists of the vertical shaft
J, hung to the end of the car in proper bear-
ings, so that it may be freely turned in said
bearings by means of a suitable handle, a?,
which also serves as an indicator to show
whether the brake will be applied by moving
the car backward, forward, or in either direc-
tion. The lower end of the shaft J carries a
grooved disk or pulley, . To the edge of
this pulley are fastened at diametrically-oppo-
site points the ends of two check-chains, ¢ and
d?, which extend back to and connect with the
free end of the vibrating shaft d,as seen in
Fig. 1.

‘When the handle a? is turned to the side, as
in Fig. 1, both chains ¢® and @2 are quite slack,
and the springs ¢ are therefore at liberty to
operate in applying the brakes in manuer al-
ready stated. This, it will be remembered,
must be the position of handle «? and chains
¢® @ when the brake mechanism is to be con-
trolled by means of the springing shaft H.
When the handle ¢ is turned forward, as in
Fig. 8, the chain ¢?, whose front end is under
the handle «?, is wound around one-fourth of
the pulley 9% and thereby stretched justenough,
80 that by its winding around the shaft 4 wlen
the same is turned during the backward move-
ment of the car it will be drawn tight and pull
said shaft away from the axle before chain e
is wound up enough to apply the brakes.
Thus as the car is backed the wheel b, which
is still in contact with the cushion , is turned,
but immediately winds the ehain ¢® upon the
shaft d, and is thereby drawn forward to in-
terrupt contact between the wheel b and cush-
ion a, preventing by this means the winding
of the chain ¢ around the shaft d to any con-
siderable extent, and the consequent applica-
tion of the brakes; but when the car is mov-
ing forward the chain ¢ is wound upon the
shaft d, and the brakes are applied before the
shaft d can commence to wind up the chain ¢?
enough to draw wheel b away from cushion @
and prevent the application of the brakes.
The brakes are therefore applied as the car
advances. Now, if handle ¢? is turned so as
to point in the opposite direction, the action
of chains ¢® and d* will be reversed, and the
brake will be applied only as the car advances
in that direction, and will be at once released
by moving the car in the opposite direction,
while by placing said handle or indicator in
the position shown in Fig. 1, both of said chains
will be slackened to such extent that chain ¢
will be wound up on shaft d, and the brakes
applied before the wheel b will be drawn away
from cushion @ by the winding up of either of
said check-chains, the result being that the
moving of the car in either direction will canse
the application of the brakes. This action of
the chains ¢® and @? is insured by their being
wound about half around the shatt d before
the chain ¢ is wound up at all.

In performing the work of starting, moving,
and stopping of freight-cars in yards and de-
pots, commonly known as ¢drilling,” great
inconvenience, labor, loss of time, and endan-
gering of life results from the necessity of at-
tendants elimbing to the top of house or box
cars inorder to release or apply the brakes.
To obviate these difficulties I have provided
a device for releasing and applying the brakes
by an attendant standing upon the ground
near the car. This device consists of a hori-

zontal transverse shaft, L, carrying in line
with the chains ¢¢ @& a rectangular or other
open frame or enlargement, f?, which is hung
in the frame A of the car, and provided at the
side of the car with a handle, ¢?, which is con-
veniently accessible from the ground. The
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chains ¢? d? are drawn through this open frame
or enlargement j2 by bringing them over one
and under the other cross-bar of said frame,
in the manner indicated in Fig.4. When the
brakes are to be at all applied said frame 2
mustbein anearly horizontal position. (Shown
in Fig. 4.) In order that the brakes may be
completely controlled in both releasing and
applying them by this device, shafts H and J
must both be in their normal position.

By turning the shaft L, by means of the
handle ¢ one-quarter around, the frame f2
will be raised to the upright position, (shown
in Fig. 2,) and the chains ¢ d? are thereby
stretched to such extent as to pall the shaftd
forward and the wheel b entirely off the cush-
ion @, thus insuring absolute freedom from au-
tomatie application of the brakes in the move-
ments of the car either backward or forward;
but as soon as the handle ¢ is movéd down
into the position shown in Fig. 4, and the
frame or enlargement f? thereby set horizon-
tal, the chains ¢® and @ are slackened, result-
ing in the immediate application of the brakes,
in manner hereinbefore specified.

The chains ¢* d?, where they pass through the
frame-work of the truck D, may be guided
through suitable loops or eyes 72, or over suit-
able friction-pulleys #; or other proper pro-
vision may be made to prevent their entangle-
ment.

It is not absolutely necessary that the exact
arrangement of springs with crank-shaft I
and handle ! here shown shall in all cases
be adhered to; but it is imperatively neces-
sary that the arrangement of one or more
springs with handle land shaft I, or its equiva-
lent, shall in all cases be such that adhesion of
wheel b upon cushion « is regulated by the
moving of said bandle and shaft, substan-
tially the same as herein shown and described.

I claim— : '

1. In a car-truck, the vibrating shaft d, car-
rying the friction-wheel b, and connected with
the brake-chain ¢, in combination with the
pressure-springs ¢, bearing against the shaft
d, and with mechanism for regulating the
pressure of the springs by means of a handle,
l, at the side of the truck without thereby
changing the position of the shaft d, substan-
tially as herein shown and described.

2. The combination of the crank-shaft T
with the rod j, having shoulder m, spring 4,
and vibrating shaft d, which carries the frie-
tion-wheel b of a brake mechanism, substan-
tially as herein shown and deseribed.

3. In combination with a car-truck, having
friction-cushion a and friction-wheel b, for the
application of the brake mechanism, the dash-
board G, placed beneath said wheel and cush-
ion,and connected tothe beam D andend cross-
bar p of the truck, substantially as herein
shown and described.

- 4. The combination of the vibrating shaft d,

carrying the friction-wheel b, with the chain ¢,
hand-wheel shaft H, and chain v, the chain ¢
being swiveled to the shaft H, so that said
shaft will be sprung forward by turning it and
winding up the chain, substantially as herein
shown and described.

5. The hand-wheel shaft H, hung in bear-
ings at its upper, and left free to spring for-
ward and backward at its lower, part, and con-
neeted with the draw-head I and brake-wheel
shaft d of arailway-car,substantially as herein
shown and described, for the purposes stated.

6. The combination of the draw-head I and
chain v, with the springing and rotating shaft
H, hand-wheel u,chain ¢, and vibrating brake-
wheel shaft d, substantially as herein shown
and described.

7. The combination of the vibrating shaft d,
carrying wheel b, with the spring or springs 4,
friction-collar a, and with the chain #, spring-
ing shaft H, and winding-chain o, substan-
tially as herein shown and described.

8. The shaft H, provided with the collar 1,
having oue or more notches, in combination
with the pawl y, chains ¢ and v, and with the
vibrating shaft d, carrying the brake-wheel 0,
for operation substantially as herein shown
and described.

9. The vibrating bralke-wheel shaft d, com-
bined with the chains ¢ d?, and e, and with
the shaft J, substantially as shown, for the
purposes herein shown and described.

10. The shaft J, made with the pulley 42,
and combined with the chains ¢®> d?, which are
secured to opposite sides of said pulley, and
with the vibrating shaft d, substantially as
herein shown and described.

11. The combination of the brake-wheel
shaft d, spring ¢, and winding-cushion a, with
the brake-chain e, and with the chains ¢ d?,
that extend from the shaft d to opposite sides
of the wheel 0%, substantially as herein shown
and described.

12. The combination of the stretching de-
vice /2 on shaft I with the chain or chains of
a brake mechanism, and with a handle, g2, con-
veniently accessible, for permitting the stretch-
ing of said chain or chains and the entire re-
lease of the brake mechanism, substantially as
specified.

13. The eombination of the vibrating shaft
d, chains ¢ d?, and shaft J with the trans-
verse shaft I and open frame or enlargement
J? thereon, substantially as herein shown and
described.

14. The combination of one or more springs
with crank-shaft I’ and handle /, whereby the
pressure of wheel b against cushion « is regu-
lated, substantially as set forth.

DAVID A. HOPKINS.

Witnesses:
I'. v. BRIESEN,
W. G. E. ScauLTzZ.




