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UNITED STATES PATENT OFFICE. 
JAMES F. MCELROY, OF ALBANY, NEW YORK, ASSIGNOR TO THE CONSOLI. 

DATED CAR HEATING COMPANY, OF WHEELING, WEST VIRGINIA. 

STEAM - HEATING APPARATUS. 

SPECIFICATION forming part of Letters Patent No. 454,285, dated June 16, 1891. 
Application filed September 9, 1889, Serial No, 823,485, (No model.) 

To all, twhon, it nually concern: 
Beit known that I, JAMES F. MCELROY, a 

citizen of the United States, residing at Al 
bany, in the county of Albany and State of 

5 New York, have invented certain new and 
useful Improvements in Steam-Heating Ap 
paratus, of which the following is a specifi 
cation, reference being had therein to the ac companying drawings. 
This invention relates to a new and useful 

improvement in steam-heating apparatus. 
In the drawings my improved apparatusis 

shown applied to heating railway - cars, for 
which it is easily adapted, although it may 
be employed in heating buildings with equally 
good results. 
The invention relates particularly to the ar 

rangement and construction of an apparatus 
of the type known as “return system,” in 
which the water of condensation is returned 
from the cars to the tender. 
The invention consists in the combination 

and construction of various parts, all more 
fully hereinafter described. 
In the drawings which accompany this speci 

fication, Figure 1 is a top plan view of my ap 
paratus applied to a locomotive-tender and 
one car. Fig. 2 is a perspective view of the 
piping on one side of the car and connections 
to the distributing and return pipes. Fig. 3 
is a vertical section through the steam-trap. 
Fig. 4 is a vertical central section through the 
injector. Fig. 5 is a vertical longitudinal sec 
tion through the four-way valve on the line 
ZZ of Fig. G. Fig. (3 is a longitudinal sec 
tion thereof on line XX in Fig. 5. Fig. 7 is 
a section thereof on line YY in Fig. 5. Fig. 
S is a perspective view of the piping and the 
injector and steam-trap on the tender, and 

4o Fig. 9 is a perspective view of a modification 
thereof. 
A' is the tender, and A is the steam-supply 

pipe from the locomotive, in which is placed 
the steam nozzle or injector B, which at its 

45 forward end connects into steam-supply pipe 
C, which communicates with a pipe a, extend 
ing to the side of the tender A'. The pipe C, 
is provided with a suitable hose-coupling at 
b, whereby it may be connected to the Sup 

5o ply-pipe C", extending the length of the car, 

O. 

25 

both ends thereof being provided with suit 
able pipe-couplings. 
D is a branch steam-pipe connecting into 

the four-way valve D', which is of the follow 
ing construction: 

c is the casing, having the openings dd' ee' 
and divided by the partitions g, f, g, and gi 
into four chambers f", g’, i', and l'. The 
chamber f" being located in the upper part of 
the partition and formed by the partition f, 6o 
which forms its bottom and rear walls, the 
rear portion of the partition f being inclined 
upwardly. The chambers g’ and i' are lo 
cated in the opposite sides of the casing and 
extend the entire lehgth thereof below the 65 
chamber f". They are separated by the ver 
tical partition g and the partitions g and g. 
The partitions g and g form the chamber l', 
these partitions being united by a cross-web 
or partition (f, which forms the forward wall 7c 
of the chamber l. The opening cl communi 
cates with the chamber g', which connects 
With the chamber f’ through an aperture in 
the partition f, controlled by the valvek, held 
normally open by the spring k", sleeved over 75 
the stem of the valve. The chamber i? also 
connects the chamber f' through an aperture 
in the partition f controlled by a similar 
valve c'. 

l is a double valve adapted to be seated in So 
suitable valve-seats formed in the outer faces 
of the partitions f° and g upon either side 
of the chamberl', which latter communicates 
with the aperture e and with the chambersg' 
and i' through the valve-openings. This valve 85 
is held in place by the stem slidingly engag 
ing in a plug or plugs e. e. 
The pipe D connects into the aperture d 

of the four-way valve. The pipe D' connects 
into the aperture d' and connects with the 9o 
radiator in the car through the connection 
pipes E extending to both sides of the car. 
The radiator E may be of any desired con 
struction, that shown in the drawings ar 
ranged on both sides of the cars, consisting 95 
of an upper source of pipe dipping toward 
the ends, (the steam-pipe Econnecting at the 
highest point in the middle,) and the lower 
course of piping dipping toward the middle. 
A loop E is preferably arranged in the lower Ioo 
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each other, and provided interiorly with noz 
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course at the lowest point of the system. densation and steam will pass through the 
This connecting-pipe F, controlled by the pipe F and the pipe F, thence into the four 
Valves F and leading from both sides of the 
car, connects through pipe E with the apel 
ture e in the four-way valve. G is a pipe con 
necting the aperture e' with the return-pipe 
G'. The pipe G' extends the length of the 
car, and is provided with suitable couplings 
to Connect the pipe-sections on adjoining cars 
and to connect said pipe to pipe H on the lo 

Pipe H connects into or near the 
nozzle or injector B at a point in the rear of 
the end of the nozzle, as shown in Fig. 4. 

Both of the train-pipes are provided with 
Suitable stop-valves I, arranged one on each 
side of the branch pipes D and G. 

J is a T, arranged in the pipe C, and con 
necting with its lower opening into the steam 
trap J'. The steam-trap consists of a suit 
able casing m, having a suitable aperture to 
receive the connection at the top, and an exit 
opening mat its lowest point, in which is se 
cured the valve a held normally open by 
means of the spring na'. 
O is a float-valve, pivoted to the inside of 

the casing, and having an offset o' arranged 
to open and close the exit-opening as the float 
rises and lowers. 
K is the exit-pipe connecting into the tend 

er or other suitable receptacle for the water 
of condensation. This pipe is provided at its 
lowest point with a suitable drip-valve p', 
which is operated by means of a diaphragm q 
in the chamber U near the top of the trap, 
the valve p' being held normally open by 
means of a spring q' and adapted to be closed 
as Soon as steam is admitted into the trap by 
the pressure of the steam acting upon the 
diaphragm. 
The injector is preferably of the construc 

tion shown in Fig. 4, in which n is a casing 
having inlet and outlet openings in line with 

zle r", below which is the apertures for the 
return-connection H. This apertures is ar 
ranged to the rear of the end of the nozzle, so 
that in the operation of the device a certain 
amount of Suction will be created in the 
pipe H. 
The parts being thus arranged are intended 

to operate as follows: The steam being ad 
mitted from the locomotive through the pipe 
A passes through the injector B, and from 
thence fills the steam-trap J', its pressure clos 
ing the valve in and the valve p. The steam 
Will find passage through the pipes CC, and the 
pipe C". The rear valve I on the train being 
closed, steam will pass through the pipe D on 
each car, entering the apertured in the four 
Way Valve, passing into the chamber g’ and 
then upward through the valve c' entering 
the chamber f. The pressure therein will 
close the valvek', so that the steam will pass 
outward through the pipe D, entering the con 
necting-pipe E, from whence the steam will be 
distributed through the radiators in the car 
upon both sides. The return-water of con 

way valve entering through the aperture, e. 
The valve l, owing to the pressure of the 
steam entering the chamberg, will be moved 
into the position shown in Fig. 6, allowing the 
passage of the steam and water of condensa 
tion into the chamber i', and from thence 
into the pipe G, connecting with the train 
pipe G'. By this pipe the steam, &c., will be 
carried back into the pipe H on the locomo 
tive, connecting into the apertures S of the 
injector, where it will again be carried into 
the main steam-supply pipe by means of the 
suction caused by the passage through the 
injector-nozzle of the steam. Such steam as 
has not been condensed in its passage through 
the radiators and train-pipes will be carried 
with the dry steam from the locomotive again 
through the pipes in the cars, as just de 
scribed, while the water of condensation en 
tering the main steam-supply pipe will pass 
through the TJ, which is in direct line with 
the steam-nozzle, and from thence by gravity 
into the steam-trap. As the water accumu 
iates in the steam-trap, it will raise the float 
valve o, thereby opening the exit into the 
pipe K. The pressure of the steam upon the 
water in the trap will force the water in the 
pipe IK into the tender or other water-recep 
tacle until the water in the trap has been 
lowered to a point when the float-valve will 
close. The above-described operation relates 
to my preferred form, as shown in Fig. 8, 
where the return-pipe enters the injector. 
When the return-pipe enters the trap directly, 
as shown in Fig. 9, the steam first causes a 
suction of air through the trap until the re 
turn - steam closes the drip - valve and the 
pressure forces the Water into the tank, as in 
the former case. When the steam is cut off, 
the pressure in the system being relieved, the 
valve in will be opened by means of the spring 
?n', thereby drawing out any water which may 
be in the trap, and the diaphragm q will be 
moved to its upper position by means of the 
spring q', thereby raising the valve p', which 
will drain out any water which may be re 
maining in the pipes IX, thus preventing any 
freezing up of the parts when not in oper 
ation. 

If it should happen that the car be turned 
end for end, whereby the pipe G' would con 
nect with the steam-supply pipe C, as the 
Steam-supply pipe, and the pipe C Would con 
nect with the pipe FI as the return-pipe, the 
course of the Steam through the four-way 
valve would be as follows: Steam being sup 
plied through the pipe G', and the branch 
pipe G entering the aperture e', the pressure 
would slide the valvel to the position shown 
in dotted lines in Fig. 6. The steam would 
then pass up through the valve k, the pressure 
in the chamber f' would close the valve k, 
and the steam would find exit through the 
pipe E to the radiators. The return-water of 
condensation and steam would pass through 
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the pipe F and the pipe F into the four-way 
Valve at the aperture e, pass into the chamber 
(f', thence through the pipe D into the pipe 
C", thence back through the pipe II to the 
injector in the manner before described. It 
Will thus be seen that either line of train 
pipe may be used as the return or as the sup 
ply pipe, the four-way valve acting automati 
cally to distribute and return the steam in 
either case. 
An air-exhaust cock is placed at I to per 

mit the air in the pipes to be blown out. 
This may be of any desired or well-known 
construction. - 

By the use of my apparatus thus con 
Structed I am enabled to use the steam which 
is returned to the locomotive by sending it 
back again over its course to be used in heat 
ing the ca's until it has been condensed, when 
it is discharged automatically into the tender, 
and the heat of the Water of condensation is 
utilized in raising the temperature of the feed 
Water for the locomotive. 
No expensive or complicated pump or other 

machinery is required to create a suction in 
lny apparatus, as the circulation is created 
by the force of the injector forcing the steam 
through the pipes. 
The suction in the return-pipe, by its loca 

tion in the rear of the nozzle, is sufficiently 
Strong to draw the water of condensation and 
steam from the pipe II into the main steam 
Supply pipe, so that it may be distributed 
and the Water and steam automatically sep 
arated. 
The location of the trap for carrying off the 

Water of condensation and the connection be 
tween the trap and the tender I do not con 
sider of great importance, as the trap may be 
of any desired construction and may be in a 
number of different locations. 

Fig. 9 shows the trap located in the return 
pipe II and connecting-pipe 7' between the 
top of the trap and apertures in the injector. 
While T show my improved apparatus in 

connection with direct steam-heating radia 
tors it is equally as well applied to hot-Water 
steam heating apparatus as shown in my Pat 
ent No. 391,326. 
What I claim as my invention is 
1. In a steam-heating apparatus, the Com 

bination with a steam-supply pipe, of a return 
pipe leading back into and directly commu 
nicating with the forward portion of the Sup 
ply-pipe, a steam-trap located in the real of 
the junction of the pipes, and an injector in 
the supply-pipe, substantially as described. 

2. In a car-leating apparatus, the combilla 
tion, with a tender, of a steam-supply pipe 
and a return-pipe, a steam-trap communi 
cating with the supply-pipe, a pipe leading 
from the trap into the tender, and an injector 
for forcing the steam through the pipes and 
the water of condensation from the trap into 
the tender, substantially as described. 

3. In a car-heating apparatus, the combina 
tion, with the main steam-Supply pipe, of a 
return-pipe leading back into and directly 
communicating with the forward portion of 
the supply-pipe, and an injector at the junc 
tion of the pipes for forcing the steam from the 
return-pipe back into and through the Sup 
ply-pipe, substantially as described. 

4. In a four-way valve, the combination, 
with the casing, of a series of horizontallon 
gitudinal and vertical lateral partitions cross 
ing the interior thereof, forming chambers 
therein, a valve between the rear chambers 
and spring-actuated valves between the upper 
and lower chambers, and pipes leading into 
the respective chambers, substantially as de 
scribed. 
In testimony whereof Iaffix my signature, in 

presence of two witnesses, this 9th day of 
August, ISS9. 

JAMES F. MICEIROY. 
Witnesses: 

EDWIN A. SMITH, 
THOS, C. MIURRAY. 
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