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UNITED STATES

PATENT OFFICE.

BENJAMIN W. SMITH AND ERASTUS O. FRINK, OF INDIANAPOLIS, INDIANA,

IMPROVEMENT IN STEAM AND AIR BRAKES.

Specification forming part of Letters Patent No. 136,462, dated March 4, 1873,

To all whom it may concern:

Be it known that we, BENJAMIN W. SMITH
and ERASTUS O. FRINK, of the city of Indian-
apolis, county of Marion and State of Indiana,
have invented certain Improvements in Com--
pressed - Air and - Steam Power - Brakes, of
which the following is a specification:

This invention relates to the construetion of
a power car-brake for railway cars to be oper-
ated by compressed air or steam or other elas-
tic compressed material. :

Description of the Accompanying Drawing.

Figure 1, Sheet 1, represents a side eleva-
tion of a locomotive and tender embodying
our improvement. TI'ig. 2, Sheet 2, is a sec-
tional elevation in detail of the pumping-cyl-
inders, links, rock-shaft, connecting-rods, and
air chamber or tank. Fig. 3. Sheet 2,is a
plan of the same, showing the arrangement of
air-pipes and check-valves and the working
parts more fully. Fig. 4, Sheet 3, is a planin
detail of the arrangements of the pipes com-
bined either for air or steam, and their con-
nections with the brake-cylinder and brake-
rods. Fig. 5, Sheet 3, is an elevation, par-
tially in section, of the same. Fig. 6, Sheet
3, is a cross-section of a four-way cock. TFig.
7 is.a vertical section of the same. Fig. 81is
a longitudinal section of one of our couplings.
Fig. 9 is a sectional view of the brake-eylin-
der, showing some improvements on the in-
side. Fig. 10 is a side view of.a eock used
for coupling. Fig. 11is a plan of the key to
the above coupling.

Like letters refer to like
ing. . ’

Our improvement is very especially confined
to the arrangement and construction of air-
pumps and steam-pumps in combination with
their various working parts in such a mdn-
ner that, when they are applied to loco-
motives and cars, the engineer has always
under his control the necessary arrangements
to stop a train almost instantly,the advan-
tages of which are as follows: Kirst, the en:
gineer’s attention is not taken away from his
most important of dutiés—that of watching
the track in front; second, the compression of -
air in the tank is a ‘sure and certain result
when the engine is in motion; third, the abil-
ity to use either compressed air from the air-

parts in the draw-

tank or steam direct from the boiler at will;
fourth, the certainty of throwing off the
brakes, and the use of steam for warming the
cars. '

To enable others skilled in the art to make
and use our improvements, we will describe
its construction and operation, reference being
bad to the accompanying drawing.

Figs. 2 and 3 of Sheet 2 show the arrange-
ment of two cylinders or air-pumps located
under the boiler, and immediately back and
over the rear end of the front trucks of a lo--
comotive,

The cylinders C and C! are attached to a
suitable cross-bar made fast to the engine-
frame A A or to the lower part of the shell of
the boiler. The cylinder C! is of larger ca-
pacity than the cylinder C, and has two air-
valves, Z Z—one at each end. The two cyl-
inders C and C'are connected to each other
by means of pipes b and d, each of these pipes
having one or more check-valves, 234 5; the
pipes b and d cross each other, or may be ar-
ranged in any other way, so that the desired
effect is produced of supplying air from the
cylinder C! to the cylinder U, as will be more
fully described hereafter. B is an air-tank,
and may be located at any convenient place
on the engine, and is made air-tight, and is pro-
vided with a puppet-valve and pressure-gage
for safety; this tank holds the compressed air
in store ready for use when required. Im-
mediately in the rear of the pumping-cylinders
C and C' is a shaft, M¢, that is secured to the
engine-frames A A by suitable boxes V V; on
this shaft are two levers, M and M'; these
levers have a rod, U, attached to their outer
end, and extending from there into the cab. -
By means of these rods the pumping-cylinders
C and C'are worked by either the engineer or
fireman; the shaft M*is also provided with
two forked levers, L and L'; ‘on the end of each
of these forks is attached one end of the
lifting-links J J and J'J'; the upper end of
these links is attached to a sliding box (not
shown in draft) that works in the slot O 6f
the arm K that projects above the rock-shaft

‘N N. At the upper end of the links J and J 1y

and between them and the sliding box; one
end of e sh of the connecting-rods H and H!
is secured, and the other end of the rods is
fastened by means of a stud and nut to the
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piston-rods I and E! of the pumping-cylinders
Cand C.. T and F!are guide-bars forthe pis-
ton-rods E and EL. G and G’ are boxes for the
guide-bars F and F? to work in. - P is an arm
projecting downward from the rock-shaft N N,
and is connected at its lower end to an eccen-
tric-rod, Q. The eccentric P4 Fig. 1, Sheet 1,
is attached to the front driving-wheel axle,
and by meansof thisthe pumps C and C' are
supplied with power, This manner of -work-
ing the air-pumps C and C! may be varied to
suit the inclination of the different master me-
chanics in any manner, so that the desired
“effect may be produced on the two pumps.
The operation of the air-pumps is as fol-
lows: After the connections are allmade and
the engine begins to move, the eccentric P*
on the front driving-wheel axle revolves, and
the rod Q imparts its motion to the arm P of
the rock-shaft N N, causing the rock-shaft to
oscillate backward and forward. Now, if the
engineer or fireman pushes the rods U U for-

ward, they, being connected with the levers.

M and M!, cause the shaft M* to slightly re-
volve, and the forked lever L I! raises the
box in the slot O of the arm K by means of the
links J J and J! JL. This movement carries
the ends of the connecting-rods H H! that are
secured to the links J J'to the upper extremity
of the slot O, and the air-pumps C and C* are
worked at their full stroke, and as the pistons
D and D! move forward all of the-air that is
in the front end of the cylinder C! is forced,
through the check-valves 2 and 3 and pipe b,
into the rear end of the cylinder C.

Again, as the pistons D and D? move back-
ward the compressed air that is in the rear
end of the eylinder C is forced into the tank
B by means of the check-valve X and pipe W,
Fig. 2, Sheet 2, and the air that is in the rear
end of the cylinder C! is conveyed into the
front end of the cylinder O through the check-
valves 4 and 5 and the pipe d, and as the pis-
tons D and D! again move forward the com-
pressed air that is in the front end of the cyl-
inder C is driven into the tank B through the
pipe S and check-valve R.

By this arrangement of supplying the cyl-
inder C with compressed air from the larger
cylinder C!, we overcome the difficulty of all
other air.pumps for this purpose, and the
stroke of the pump-pistons D and D! may be
varied at pleasure by drawing the rod U in
or pushing it out, as specified.

The pipe 7.is connected with the tank B, or,
if the tank Bisnotnecessary, it may be coupled
to the pipes W and S, that lead trom the cyl:
inder C and -extend back to.the rear of the
fire-box and immediately under the foot-boards
of the cab, as shown in Fig. 1, Sheet 1, or
more in detail in Figs. 4 and 5, Sheet 3; here
it will be. seen that the pipe 7 connects with a
four-way cock, C% and extends along under
the tender and train, having flexible couplings
at the ends of the cars. At the rear of the

four-way cock C? is a three-way couplingor T,
A*, and to this coupling the steam-pipe A3 is

attached. Between the coupling A* and that
part of the steam-pipe A’ that leads to the
boiler is another four-way cock, B? and an-
other three-way coupling or T, D° From this
coupling the pipe J? extends along under the
tender and ears, having flexible couplings, the
same as in pipe 7, and a common cock, D?,
close to the coupling DS This pipe makes
connections with the brake-cylinders K® atits
rear heads. The pipe 7 has a branch, H3, that
connects with the front ends of each of the
brake-cylinders. K3, and another branch, R?
at the ends of each car, so that if the cars are
turned around the connections, by means of.
the eouplings F? and F?, are always right, and
also keep up the connections to the brake-
cylinder K3 if one coupling should become un-
coupled. Out of the inside way C® of the
four-way cock C? is a pipe, J% which connects
with the pipe J2, and out of the rear way of
the four-way cock B? is another pipe, J% that
also connects with the pipe J°and J?, the op-

“eration of which will be fully described here-

after. :

K3 represents the brake-cylinder that is at-
tached to the under portion of the cars, and has
a piston on the end of piston-rod L? which
has an adjustable roller-head, P? for the brake-
leverstowork in, Thehead P?is hinged onthe
end of the piston-rod L3atm?, and hasapartition
through the center to keep the brake-levers
separated. Aboveand below the partitionare
two rollers; o 0 and n n; between these roll-
ers the brake-levers M? and M®pass, one above
and the other below the partition. Thebrake-
lever M3 works on the stud N3 and the lever M?
on the stud N2 Both of thesestuds aresecured
to the bottom of the car. The brake-rod ¢is
attached to the lever M? at p, and the rod ¢/
to the lever M3 at r.

Figs. 6 and 7, Sheet 3, show vertical and
cross sections of a four-way cock, in which C*
represents the shell. A? is the key, having a
curved hole, C%, cored through it, and a groove,
B, on one side. When the key A®stands asin
Tig. 6, the compressed air or steam passes in
at Cf, and through the groove B°in the key,
and out at C7; at the same time any steamn or
air that may be in the rear ends of the brake-
cylinders K* is exhausted through the cored
hole C% in the key A° by means of the open-
ings C%, cored hole (P and opening y, in the
direction of the arrows «* and 5% )

The operation of the air and steam upon the
brakes through the pipes, as described, is as
follows: When the key A® of the four-way
cock C?is turned into the position of Fig. 6,
the air from the tank B or pumping-cylinder
C rushes along through the pipe 7, in the di-
rection of the arrow %/, to all of the cars, and
branches at the pipe H? in the direction of the
arrow 72, enters the cylinders K2 and forces
the pistons in the direction of the arrow L?;
this motion causes the brake-levers M? and M?
to be pushed forward by means of the adjust-
able head -P? and rollers o0 o and n #, and the
brakes are held rigid in their position against
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the trucks. If one of the brake-rods ¢ or ¢/
should be longer than the other, the adjusta-
ble head P? will take up the slack by sliding
along the tight lever until the strain is equally
divided between the two rods ¢ and #'. The
brakes may be worked in the opposite direc-
tion by reversing the connection of the steam-
pipes H® and J? in the cylinder K® and the
brake-levers M? and M3 As the key A® is
turned one-fourth around, and the groove B°
opens connections between the openings 7

and C8, the opening C?is closed, and the press-
ure on the brakes is released by the exhaust’

passing back through the pipe 7, openings c
C?, pipes J3 J?, in the direction of the arrow
a? and h, into the rear end of the brake-cylin-
der K3, and forces the piston in the reverse
direction of the arrow L?, and the brakes are
released by means of the head P3 rollers o o

and n n. If the exhaust is not sufficient to’

throw off the brakes, pressure can be applied by
turning the key A% in the four-way cock C? so
that the compressed air can enter through the
opening CF, passing the groove B® in the key,
and into the pipes J°® and J* by the opening
C®. If, for instance, the train should be re-
quired to stand for any length of time on a
grade, and the air should leak away and not
be sufficient to hold the train, then, by open-
ing the four-way cock B?, steam can be sup-
plied and the train held as long as required.
By this combination we always have a sure
action on the brakes, can hold them set any
length of time, and release them without the
possibility of the brake-shoes sticking. This
is of great advantage, as with any of the other
power-brakes the engineer has more or less
slacking back to get his brakes off after they
have been set. The pipe J? can also be used
for heating the cars by steam by opening the
cock D? and making connections between the
pipe J? and the pipes in the cars. The cock
D3 is always left open a little when steam is
used for the brakes, and a small quantity of
steam is allowed to pass into the rear end of

each of the brake-cylinders K® in the direction |’

of the arrows W and W?, and through a groove,
. N4 in the bottom of the cylinder, Fig. 9, Sheet
3, in the direction of the arrow X, and out at
the valve A%, The groove N*allows the steam
to circulate through the cylinders and keeps
them from freezing. The water that is con-

densed passes out at the valve AS,in the di-

rection of the arrow X2 and the steam passes
back through the pipe 7 to the pet-cock N
that is under the cab at a convenient place
so that the engineer can see that the circula-
tion is kept up. The valve ASis held up by
a spring until pressure is applied to the brakes,
when the predominance of pressure closes the
valve until the pressure is released, when the
valve again opens, as above specified.

We do not confine ourselves to operating
one piston in the cylinder, but can work two
by letting steam or air in at the center of the
cylinders and exhausting into each end by
means of two pipes from the main exhaust-

pipe J%, and having the cylinder provided

with a groove, N¥, in the center, for the pur-

pose specified; or the two pistons may be -
worked from each end of the cylinder K* to-

ward the center by connecting the pipe H?

by means of a branch pipe, to each end of

the cylinder, and the exhaust-pipe J% at the

center. The cylinder in this case would have

to have a groove, N¢, and two valves, A°, one

at each end. . - . )

Fig. 8, Sheet 3, is a section of one of the
couplings that connect the pipes 7 and J? be-
tween the cars, and consists of a socket, EF,
and a sleeve, D5, in which are placed two

_disk-valves, which are held open while coupled

by two projections on the hinge - trip Y? in
such a manner that the air or steam has a free
circulation through the coupling when the
socket Tt and sleeve D®are counected. If the
coupling should become separated either by.
accident or design, each half drops down, and
the disk-valves O O’ being released from the
trip Y? immediately fall into their respective’
seats and stop any further passage of air or
steam. The flexible coupling or hose is at-
tached to that part of the sleeve D® and socket
E that is marked * and P.

“Figs. 10 and 11 represent the other coup-
ling, in which K® is the shell; K°is the key.
This key has a long slot, 0% at one side, and
a handle, K¢, that is hollow. On this han-
dle K¢ the flexible coupling or hose is at-
tached at K7, the operation of which is as fol-
lows: The cock K®is screwed onto the ends
of the pipes 7 at the end of the cars, and the
keys K° are connected together by any flexi- -
ble hose. This hoseis in two pieees; one end
of each is permanently secured to the key K°
at K7, and theother end is coupled at the cen-
ter in any suitable manner, so that if they
become uncoupled the weight of each half of
the hose as it drops will close the cock K® by
turning the key K°® so that the ports are
closed. '

Claims.

1. The combination of the two eylinders C
and O with suitable valves and pipes, when
one cylinder is larger than the other and used
as an air-compressor, substantially as and for
the purpose set forth. Lr

2. The combination of the two cylinders Ct

and C, with their several valves and connec-

tions, with the reservoir B, substantially as
and for the purpose set forth.

3. The combination of the several working
parts, as specified, with the two eylinders C!
and O, substantially as and for the purpose
bereinbefore set forth. '

4. The combination of the steam - pipe A’
provided with a four-way cock, B?, and con-
nected with the air or steam pipe 7, with the
brake-cylinder K®and exhaust-pipes J? and J%,
substantially as and for the purpose set forth. -

5. The four - way cock C?or B? when con-
structed and operated substantially as and for
the purpose set forth, '
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6. The brake-cylinder K3, provided with one
or more grooves, N, at the bottom of the cyl-
inder, substantially as and for the purpose
set forth,

7. The combination of the trip Y2 of the
coupling, provided with a projection on each
side of the lower end, and the hinged joint
Y3 on the sockéts E°, with the sleeve D® and
disk-valves O O/, substantially as and for the
purpose set forth,

8. The cock - coupling K?, provided with a

key, K% and handle K* that is hollow, in com-
bination with either of the pipes 7 or J2, sub-
stantially as and for the purpose set forth..
In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses. :
BENJ. W. SMITH.
ERASTUS O. FRINK.
Witnesses:
S. C. FRINK,
J. P. SOUTHARD.



