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To all whom it may concern:
Beitknown that we, HARRISON M. BELL and
WILLIAM ARMSTRONG, citizens of the United

of Berkeley and State of West Virginia, have

ments in Railroad-Car Heaters; and we do
hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
same. ‘

The invention relates to improvements in
railroad-car heaters; and it consists in the
construction and novel combination of parts
hereinafter deseribed, and pointed out in the
appended claims.

Figure 1 of the drawings is a perspective
view of the fire-box of a locomotive with part
of an apparatus illustrating the invention at-
tached. Fig. 2 is & side elevation of a por-
tion of a frain to which this invention is ap-
plied, the locomotive being partially in sec-
tion to show the heating-chamber in the fire-
box. Fig. 3 is a horizontal section of a part
of the locomotive, showing the heating-cham-
ber in the fire-box. TFig. 4 is a plan view of
the floor of a car with the invention attached,
Fig. 5 is a perspective view of parts of a car
and tender to which the invention is attached.

The invention is of that class of heatersin
which the heatis derived from the fire-box of

piping to the cars; but in the present in-
stance steam from the boiler, when necessary
or desired, may be substituted for the heating
agent. In this case there is in the combus-

where it communicates with the pipes that
extend from it to the cars, which pipes enter
said chamber on either side and constitute,
respectively, the ducts for the air that flows
into and out of the hot-air chamber, The
saild pipes are connected by cross-pipes be-
neath the floor of each car and complete the
system of heat-radiating pipes beneath the
floor. The air thus flows from the hot-air
chamber through one duct, passes into the
radiating-tubes in each car, and returns to

the hot-air chamber through the opposite
duet, the circulation being kept up by an air-

Serial No. 328,285, (o model.)

pump in the system of piping which receives
air from the return-duct and forces said air,
which has been cooled in the circuit, into the
hot-air chamber and thereout through the
outgoing duct. The said pump can also force
air from outside into the heating-chamber
when the air therein has been permitted to
escape into the brake apparatus or otherwise
withdrawn, and certain additions, hereinafter
described, are attached to the ducts, whereby
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steam may be caused to flow therethrough

instead of hot air.

Referring to the drawings by letter, A des- '

ignates a part of the boiler of a locomotive; B,
the fire-box; b, Fig. 3, the usual steam-space,
and b° the door of the fire-box. In the fire-
box, preferably in the crown, is secured the
horizontal hot-air chamber C, of suitable
shape, but preferably having that shape
shown in the drawings, in which the central
part of said chamber crosses the front part
of the fire-box transversely, and is provided

with the arms ¢ ¢/, which stand at right an="

gles from its ends, as shown. The said cham-
ber C is entirely closed, except where the air-
ducts, hereinafter described, enter it.

D D’ are opposite air-ducts, which pass
through openings in the front wall of the
fire-box and respectively project info the
arms.c ¢’ of the chamber C. Each duct D D’
descends on the outside of the wall of the
fire-box and is respectively provided with a
cut-off cock orvalve. Thusthe duct D has the
valve d? and the duct D’ the valve d7, and
each pipe passes under the bottom of the
tender .and cars, as shown, the ducts being
connected beneath the floor of the cars near
the ends thereof by the pipes d, provided with
suitable stop-cocks d ~The ducts are also
provided with stop-cocks ¥, situated to the
outside of the tubes d in each -car, as seen in
Fig. 4. .

E are the couplings for the sections of the
ducts between the cars, and f is a chamber
just below the floor of the car F, Fig. 4, con-
taining a tubular radiator connected in the
outgoing duct D. The said radiator is cov-
ered by a register 7/, to regulate the flow of
heat into the car in the ordinary well-known
manner.,

G is an air-pump communicating with the
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-chamber C.

return-duct D’ below its stop-cock d¢, and ar-
ranged and constructed to draw the air out
of ‘said duct and force it into the hot-air
The pressure in said chamber
caused by the pump forces the heated air
out through the duct D to the radiators in
the cars. By means of the pipe ¢? connect-
ing the return-duct from the train, the re-
turned air is taken again by the pump and
forced through the pipe ¢ to the return-duct
D’, and thence to the heater and system. To
accomplish this it is necessary to provide a
cut-off d°in the pipe D’ at a convenient point
between the junction of the pipes ¢ ¢? with
the pipe D’.

An air-reservoir M, located, as now shown,
under the tender, may be used to receive the
air returned from the pipes, from which res-

ervoir, by closing cock d, (see Fig. 2,) air |

may bedrawn by the pump instéad of directly
from the pipe D’.

When there'are a number of cars in the
train, the cocks d° of the duets or pipes D D’
in rear of'the last car must be closed and the
cocks d of the rear pipe d of said car must
be opened, while all the other cocks d?of the
ducts or pipes'D D’ must be opened and all
the other cocks d* must be closed, else the
circulation will not reach to the end of the
train.

The pump G is provided, in any usual or
well-known way, with an automatically-act-
ing valve, whereby the supply of air to the
heating system is automatically regulated.
When sufficient air has been thusintroduced,
a pressure-valve'in the pump will close and
prevent the entrance of more.

If desired to thaw out the valve i’ of the
braking apparatus or warm and loosei any
clogging matter gathered there, communica-
tion can be had between said valve and the
pipe D by means of the pipe .

The means whereby the hot-air ducts com-

municate with' the brake apparatus is as fol-
lows: h? designates’ the usnal brake-pipe in
the Westinghouse systeni, and H the hot-air
pipe used to brake with when the Westing-
house valves have become clogged. 73 is the
usual engineet’s brake-valve. The pump G,
being similar to the Westinghouse pump, ex-
erts the same amount of pressure. The con-

nection between the hot-air and the braking

system is made through the pipe #, which is
a pipe extending from the outgoing duct D to
a stop-cock 7" at the upper end of the pipe
H. By opening this cock hot air from the
duct D and the hot-air chamber may be
driven into the brake-pipes to operate the
brakes.

The means for using steam to heat the cars

in place of hot air is as follows: I, Fig. 1, is a.

steam-duct connecting with the outgoing air-
duct D, as shown, and passing into the steain
space or domé of the boilers. The said steam-
duct being provided with the stop-cock ¢ and
connecting with the steam-gage through a
pipe ¢/, when the cock d® of the duct D is

- of said fire-hox, with the cireulating-ducts D

423,369

closed and the cock ¢ of the duct I is opened,
it is evident that hot air will be cut 6ff from
circulating in the ducts and its place will be
taken by steam.

K is a pipe rising from the duet D’ in rear
of the tender, with its upper end opening into
the water-space thereof and provided with the
stop-cock %, the duct D’ having the stop-cock
d? in front of said pipe. ‘When using steam,
the cock d? is closed and the cock % opened,
so that the cooled steam and water of con-
densation returning through the duct D’ will
be discharged into the water in the tender
and not be forced into the hot-air chamber.

The hot-air chamber is preferably of cast-
iron or steel about one inch thick, and the
ends of the ducts within said chambers-are
preferably of steel. o ’

The hot-air chamber is secured within the

' fire-box by any suitable means, but preferably
| by brackets of the saine material and power

of resistance as that of the said chamber.,
The shape and position of the tubular radi-

ators may be varied to suit circumstances.
Heretofore there have been attempts made

-to heat a system of pipes in railroad-cars by
_placing a coil of the pipe in the fireé-box of
| the locomotive; but this was objectionable,

because too small an amount of air is heated
in this way, and because it was not found
possible to expose any such tubing to the in-
tensest heat of the fire-box without soon de-

stroying them. In our device the hot-air

chamber is of ample size to afford a compara-
tively large reservoir for air heated to a very
high degree, and the material, preferably of

cast-iron or steel, of which the chamber is

made_insures the greatest durability. The
chamber is so made and located that it does
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not in ahy considerable degree interfere with -

'the proper. heating action of the fire on the

boiler. The chamber is, by means of its
structure and form, made very durable and
will easily sustain the intensest heat of the
fire-box. - o
Having described our invention, we claim-—
1. In a car-heater, the combination of the

-air-heating chamber, consisting of the trans-

versé part extending across.the front of the
locomotive fire-box and the.arms ¢ ¢/, extend-
ing from the transverse part along the sides

D’, which extend into said armsc ¢/, respect-

 ively, substantially as described.

2. In a car-heating apparatus, the combi-

‘nation of the hot-air chamber in the crown
"of the fire-box, the circulating-duct D, hav-
‘ing cocks d?, and duet D’, provided with cocks

d? and ', and the connecting-pipes d, com-
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municating with said ducts D D’ and form-

ing a circuit, the steam-pipe I, communicat-
ing with said duet D, the pipe K, having cock
I, and providing comimunication between the
duct D" and the tank of the tender, whereby
the cars may be heated by either air or steam,
substantially as set forth. - v

3. In a car-heating apparatus, the hot-air
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chamber C in the fire-box of the locomotive,
consisting of the transverse part across the
front of the locomotive and the arms ¢ ¢’, ex-
tending therefrom along the sides of the fire-
box, combined with the circulating-ducts D
D’, extending into said arms and thence be-
neath the cars of the train, and the pump G,
having pipes g ¢?, connecting with said ducts
D D’, and suitable valyes and cut-offs in the
system, substantially as and for the purposes
set forth.

4. In a car-heating apparatus, a hot-air
chamber in the fire-box, a cireuit including
the pipes extending through the train, a
pump in said cireuit, having also a valved
communication with the outer air, the pipes

of the braking apparatus, and a pipe h, lead-
ing from the circuit of pipes near the heater
to the brake-pipe valves for shutting off the
flow of air through the ecircuit; and a three-
way cock i’ at the junction of the brake-pipe
and the pipe 2, all of said parts combined
substantially in the manner and for the pur-
poses set forth.,

In testimony whereof we affix our signatures
in presence of two witnesses.

HHARRISON M. BELL.
WILLIAM ARMSTRONG.
Witnesses:
JAMES C. FRAZER,
JOHN FARRIN.
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