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UNITED STATES PATENT OFFICE. 

THOMAS R. YATES, OF WASHINGTON, PENNSYLVANIA. 

CAR HEATING APPARATUS 

SPECIFICATION forming part of Letters Patent No. 507,802, dated October 24, 1898. 
Application filed May 2, 1898, Serial No. 472,674, (No model.) 

To all, whom it may concern: 
Beitknown that I, THOMAS R.YATES, a citi 

Zen of the United States, residing at Washing 
ton, in the county of Washington and State of 
Pennsylvania, have invented a new and use 
ful Car-Heating Apparatus, of which the fol 
lowing is a specification. 
This invention relates to car heating ap 

paratus; and it has for its object to provide 
certain improvements in apparatus used for 
heating air for the purpose of supplying the 
radiators of railway cars, or for other heating 
purposes. 
To this end the main and primary object 

of the said invention is to provide anim 
proved car heating apparatus which shall 
fully utilize the heat usually lost by radiation 
from the shell of locomotive boilers, the heat 
from the smoke and other products of com 
bustion escaping from the boiler, as well as 
the heat from the water itself, in connection With auxiliary or supplemental heating de 
vices whereby the air is heated to a very high 
degree and put in rapid circulation so as to 
be particularly available for use in heating 
CaS 
With these and other objects in view which 

Will readily appear as the nature of the inven 
tion is better understood, the same consists 
in the novel construction, combination and 
arrangement of parts hereinafter more fully 
described, illustrated and claimed. 

In the accompanying drawings:-Figure 1 
is a side elevation of a locomotive boiler, hav 
ing a car-heating apparatus constructed in 
accordance with this invention. Fig. 2 is a 
top plan view of the same. Fig. 3 is a detail 
vertical sectional view on the line ac-ac of 
Fig. 2. Fig. 4 is a transverse sectional view 
on the line J-2) of Fig. 1. Fig. 5 is an end 
view of a locomotive boiler and a portion of 
the heating apparatus. Fig. 6 is a horizontal 
sectional view on the line a-2 of Fig. 1. Fig. 
7 is a detail transverse sectional view of the 
auxiliary steam heater box. 

Referring to the accompanying drawings, 
A represents a locomotive boiler having the 
usual end fire box B, at each side of which is 
arranged the opposite side water legs or 
spaces C, which communicate with the inte 

rior water space of the boiler in the ordinary 
manner. The front portion of the outer shell 
of the boiler A, beyond the fire box end B, 
thereof, is entirely incased in a close fitting 
covering D, of suitable non-conducting ma 
terial, which is intended to effectually pre 
vent any heat from being lost by radiation, 
and to hold such heat onto the heating coils 
which are wrapped exteriorly about the body 
of the boiler and in direct contact there with 
as will now be referred to. The heating coil 
E, consists of a suitable number of convolu 
tions of piping, and is wrapped close around 
and in contact with the body of the boiler A, 
near to the smokestackend thereof, so as to re 
ceive the heat from the body of the boiler and 
thereby heat up the air contained therein. The 
heating coil E, may be properly termed the 
supply heating coil, and has connected with 
one terminal thereof the side air supplypipe 
F, which is disposed longitudinally in one 
side portion of the covering D, and is con 
nected with an ordinary air pump G, arranged 
at one side of the boiler and operated in the 
ordinary manner by steam, so as to force a 
supply of air through the supply coil E, from 
which the air passes through the coil connec 
tion e, into the air tight receiverbox H. The 
connection e, pierces the locomotive boiler at 
one side and the front thereof and is suitably 
connected with one side of the box H, which 
is arranged inside of the smokebox H, at One 
end of the boiler. 
The air tight receiver box H, is constructed 

in any suitable form to receive the heat con 
tained within the smoke box of the boiler, but 
is preferably formed in a crescent-shape as 
clearly shown in Fig. 4 of the drawings, so as 
to be conveniently attached to the top of the 
smoke box and thereby receive the full effect 
of the heat therein. A second coil connec 
tion I, is connected to one side of the receiver 
box H, directly opposite the connectione, 
therewith, and passing through the non-con 
ducting covering D, to a point in rear of the 
supply heating coil E, leads into a second cir 
culating or return heating coil J. The circu 
lating heating coil J, is preferably formed of 
a suitable number of convolutions of piping 
somewhat larger in diameter than the piping 
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of the coil E, in order to provide a greater 
heating area for the air circulating there 
through. The coil J, is also wrapped close 
around the cylindrical body of the boiler to 
receive the external heat thereof, and is pro 
vided with a circulating pipe K, leading from 
the rear terminal thereof through one side 
portion of the covering D, and into and 
through one of the sidewater legs C, of the 
fire box end of the boiler. 
The coil circulating pipe K, which passes 

entirely through one of the water legs C, is 
connected at its rear extremity to the trans 
verse connecting pipe L, which is disposed 
across the rear end of the boiler and is con 
nected with the water leg coil M, which coil 
completely embraces the fire box of the boiler 
and has its oppositeside portions pass through 
the opposite water legs, so that the air circu 
lating therethrough will receive additional 
heat from the hot water contained within said 
water legs. 
The Water leg coil M has an extended con 

nection N, outside of the fire box of the boiler 
which is connected to one end of the cylin drical auxiliary steam heater box, O, suitably 
Supported in position in rear of the locomo. 
tive boiler. The cylindrical heater box O, is 
provided with the opposite end air spaces P, 
which are connected by a series of circulat 
ing tubes Q, the ends of which are fitted into 
the tube sheets R, firmly secured within the 
box near the opposite heads thereof to form 
the end air spaces P, and an intermediate 
Steam heating space S, through which the 
tubes Q, pass, and which is supplied with 
live steam directly from the boiler through 
the live steam supply pipe T. A circulating 
pipe U, leads from one end of the box O, to 
the radiators of the cars, and the return cir culation is kept up through the return pipe 
V, leading from the radiators of the car and 
connected with the air pump G, said return pipe being provided if necessary with a suit 
able valve W, to supply air to the pump when 
the vacuum is too great and is not relieved 
by the circulation. 
From the foregoing it is thought that the 

construction, operation and many advantages 
of the herein-described heating apparatus 
Will be readily apparent to those skilled in 
the art. Following the course of the air from 
the air pump G, the same receives the first 
heat from the supply heating coil embracing 
the boiler. Passing into the receiver box 
Within the smoke box and thence through 
the coil J, the air is additionally heated so 
that when it passes through the water legs 
of the fire-box it will not lower the tempera 
ture of the Water in the boiler at that point, 
but will receive heat from the water, and 
finally passing through the steam heater box 
it becomes very highly heated and available 
for quickly heating the car. It will be appar 
ent that by tapping the radiators in the cars, 

and allowing the hot air to discharge directly 
thereinto, cold cars can be heated up in a 
very short period of time. 
Changes in the form, proportion and the 

minor details of construction, as embraced 
within the scope of the appended claims, may 
be resorted to without departing from the 
principle or sacrificing any of the advantages 
of this invention. 
Having thus described my invention, what 

I claim, and desire to secure by Letters TPat 
ent, is 1. In a car heating apparatus, the boiler, a 
heating coil wrapped exteriorly about the 
body of the boiler in direct contact with the 
outer shell thereof, a non-conducting covering 
closely packed on the outer shell of the boiler 
and about said heating coil, and circulating 
pipes connected with said coil, substantially 
as set forth. 

2. In a car heating apparatus, the locomo 
tive boiler having a closely fitting exterior 
non-conducting covering on its outer shell, a 
receiver box arranged inside of the smoke 
box of said boiler, a heating coil wrapped con 
tinuously around and in direct contact with 
the outer shell of the boiler inclosed by its 
covering said coil leading at one end into said 
receiver box, and circulating pipes connected 
with the other end of said coil and said re 
ceiver box, substantially as set forth. 

3. In a car heating apparatus, the locomo 
tive boiler having an exterior non-conducting 
covering on its outer shell, a supply heating 
coil exteriorly embracing the boiler in con 
tact with its outer shell, an adjacent circulat 
ing heating coil also exteriorly embracing the 
boiler, a crescent-shape receiver box adapted 
to be arranged inside of the smokebox of the 
boiler, connections between said heating coils 
and said receiver box, and circulating pipes 
connected separately with said coils, substan 
tially as set forth. 

4. In a car heating apparatus, the locomo 
tive boiler, heating coils exteriorly embracing 
the boiler, a separate coil connected with said 
coils around the boiler and adapted to have 
separate portions thereof pass through water 
spaces of the boiler, and circulating pipes 
connected with the water space coil and the 
heating coils, substantially as set forth. 

5. In a car heating apparatus, the combi 
nation with a locomotive boiler having a wa 
ter leg fire box; of the exterior heating coils 
surrounding the boiler, a water leg coil con 
nected with said heating coils and embrac 
ing the fire-box to dispose its opposite side 
portions inside of its water legs, and circu 
lating pipes connected with said water leg 
coil and said heating coil, substantially asset 
forth. 

6. In a car heating apparatus, the combi 
nation with the locomotive boiler having an 
exterior non-conducting covering and awa 
ter leg fire box, of the exterior heating coils 
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embracing the body of the boiler, a water leg In testimony that I claim the foregoing as 
coil connected with the heating coil and pass- my own I have hereto affixed my signature in 
ing through the water legs of the boiler, an the presence of two witnesses. 
auxiliary heater box connected with said wa- THOMAS R. YATES. 

5 ter leg coil, and circulating pipes connected Witnesses: 
With Said auxiliary heater box and the heat- W. E. WoLFE, 
ing coils, substantially as set forth. . HUGH A. ROGERS. 

  


