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To all whom it may concerni 

Zen of the United States, residing at Shelby, 
in the county of Lake and State of Indiana, 
have invented certain new and useful Im 
provements in Low-Pressure Heating Sys 
tems, of which the following is a specification. 
The object of my invention is to provide a heating system especially adapted for use in 

heating passenger-cars in which the steam 
supply and the pressure can be so controlled 
and regulated that the pressure within the 
radiating-pipes of the heating system may be 
maintained at substantially atmospheric pres 
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sure regardless of the normal presssure within 
the train-pipe. As is well understood, the nor 
mal pressure in the train-pipe, which is com 
monly supplied with live steam from the loco 
motive-boiler, is high, running frequently in 
the neighborhood of sixty to eighty-pounds, 
and with Systems for heating cars now in use 
the steam within the radiators located in the 
cars is at substantially the same pressure as that 
within the train-pipe. This necessitates main 
taining this high pressure throughout the en 
tire heating system at an unnecessary loss of 
power, which must be supplied by the engine. 
So, also, this unnecessarily high pressure sub 
jects the radiating-pipes and other pipes of the 
heating system to an unnecessary and constant 
strain, with a constant liability of breakage and . 
with the necessity of providing radiating and 
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steam pipes of greater weight and of higher 
cost than would be necessary if there were no 
such pressure within the radiating-pipes, and 
for these reasons the cost of installation and of maintenance of a heating system is higher 
than it would be if this pressure within the 
radiating-pipes could be dispensed with. So, 
also, as is well known, the higher the pressure 
of the steam the higher the temperature, so 
that where steam heat is used in railroad-cars 
it is a frequent complaint that the temperature 
is entirely too high for the comfort of the pas 
sengers, and where the steam is necessarily 
at high pressure within the radiating-pipes 
it becomes difficult and to a degree impossi 
ble to satisfactorily regulate the temperature 

. of the air within the car. So, also, the sud 
Be it known that I, EGBERT H. GOLD, a citi den filling of the cold radiating-pipes with 

steam at high pressure when the train-pipe of 
a car is first connected with the locomotive 
frequently results in damage to the radiating 
pipes, due to the sudden and extreme expan 
'sion thereof by filling the same with this high 
pressure steam, which is necessarily at a high. 
temperature. 

It is therefore among the objects of my in 
vention to so control the steam-supply that 
radiating-pipes and connections of lighter 
weight may be used, thereby lessening the 
cost of installation, that the danger of damage 
to the pipes owing to the high pressure of 
steam therein may be eliminated, thereby re-.. 
ducing the cost of maintenance, and that the 
radiating-pipes may be filled with steam at a 
comparatively low temperature, thereby fa 
cilitating the proper regulation of the tem 
perature within the car. These and such other 
objects as may hereinafter appear are attained 
by the devices shown in the accompanying 
drawings. 
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As is hereinafter explained in detail, the 
broad underlying principle of my invention, 
lies in controlling the supply of steam to a ra 
diating system opening freely to the atmos 
phere by the temperature within the radiating 
system, so that, for instance, whenever the 
temperature within the radiating system shall 
exceed 212, which is approximately the tem 
perature of steam at atmospheric pressure, the 
steam-supply will be automatically shut off. 

In the accompanying drawings, Figure 1 is 
a diagrammatic representation of one side of 
a car-heating system fitted with one embodi 
ment of my invention. Fig. 2 is an enlarged 
detail showing the steam-control device in its 
preferred form, and Fig. 3 is a detail on the 
line 4 4 of Fig. 2. 
Like characters of reference indicate the 

same parts in the various figures of the draw 
lingS. - 

1 is a train-pipe of the usual form, to which 
steam is supplied from the locomotive. 
2 is a feed-pipe branching from the train 

pipe to the side of the car. 
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3 is the control-valve. 
4 is the shut-off valve for manually shut 

ting off the steam-supply from any car at will. 

O 

constructed as shown in detail in Fig. 3, in 
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5 is the connecting-pipe between the shut 
off valve and the radiating-pipes. 

6 represents the radiating-pipes, and 7 is 
the drip-pipe for the discharge of the water 
of condensation. 
When using an automatic control-valve of 

the thermostatic type, it may be conveniently 
which A is the casing of the device, provided 
with the cap B, which is secured thereto by . 
Screws passing through lugs b. The casing 
A is provided with a main chamber C. con 
necting with the exhaust end of the radiating 
system at the port D and connecting with the 
drip-pipe 7 at the port E. The casing A is 
also provided with a chamber F, which when 
the parts are assembled is shut off from con 
nection with the chamber C. The bottom of 
the chamber F is formed by a web G, into 
which is screwed the upper end of the feed 
pipe. 2, which has access. to the chamber F 
through a port H. This port His preferably 
provided by an opening through a nipple I, 
which is screwed into the web G and the up 
per surface of which furnishes a seat for the 
valve J. The chamber F leads to the pipe 
connecting with the shut-off valve 4 through 
a port K. The valve J is provided with a 
collary, which is preferably of polygonal out 
line and arranged to loosely engage the down 
wardly-projecting wall of the nipple L, which 
is screwed into the web 2. and which is pro 
vided upon its upper surface with a shoulder, 
which affords a seat for the spring M. This 
spring M carries a collar N, into which is 
screwed the stem of the valve J and upon 
which rests the expansion-diaphragm O, par 
tially filled with alcohol or like volatile fluid 
and arranged to react against the button P. 
which is held in any desired adjusted position 
by the threaded stem Q, which projects 
through the cap B and is operated and locked 
in any desired position by nuts in any familiar 
80. . 

Mounted upon the stem of the valve J and 
between the collar if and the nipple L is a 
packing-washer R, which loosely fits upon the 
stem of the valve. J. 
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The operation of the device as so con 
structed and assembled is as follows: With the 
valve 4 closed to shut off steam from the car 
the full train-pipe pressure will be exerted 
against the valve J through the port H and 
will force the valve Jupwardly, carrying with 
it the packing-washer R and tightly clamping 
the washer R between the collar i and the 
nipple L, thereby making a tight joint at that 
point and preventing the passage of steam 
around the stem of the valve J and into the 
radiating system. If now the valve 4 be 
opened, steam will flow freely... through the 
pipe 2, the port H, the chamber F, the port 
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K, the valve 4, the pipe 5, into the radiating 
system or pipes 6, and downwardly through 
the drip-pipe 7, around the inlet-pipe 2, and 
out to the atmosphere. As soon, however, 
as the radiating-pipes become filled with steam 
at atmospheric pressure or approximately at 
the temperature of 200 Fahrenheit the ex 
pansion of the volatile liquid within the dia 
phragm O will close the valve J and shut off 
the steam-supply. It is of course understood 
that the relative areas of the valve J and of 
the diaphragm O are so adjusted as to attain 
this result. As soon, however, as the tem 
perature of the steam or vapor surrounding 
the diaphragm. O falls below about 200° the 
diaphragm O will begin to contract, the spring 
M will open the valve J, and steam will bead 
mitted through the port H. 

In practical operation the apparatus will 
shortly so adjust itself that the amount of 
steam admitted through the port H will be 
just enough to compensate for the cooling and 
expansion of the steam within the radiating 
pipes, so that the steam or vapor surrounding 
the diaphragm O will be maintained at such 
a temperature that the valve J will be left 
open just enough to secure this equilibrium. 
Of course any sudden increase of temperature 
within the radiating-pipes will result in the 
prompt closing of the valve J, while any sud 
den cooling will result in the wider opening 
of the valve J and the freer supply of live 
steam from the train-pipe. 
While I have thus shown one form in which 

my broad invention may be embodied, it is 
evident that the broad idea is independent of 
any particular form in which it is embodied, 
and so as a matter of skill or shop expediency 
my broad invention of controlling the supply. 

Io5 of a heating medium to a radiating system by 
means of thermostatic device exposed within 
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the radiating system may be embodied in 
many differentforms of apparatus without de 
parting from the spirit of my invention. 
While in the specification and in the claims 

hereto attached I have referred to the ther 
mostatic device as being located within the 
radiating system, it will be understood that 
the term 'radiating system’ as used in this 
connection is a very elastic one and covers 
the location of the thermostatic device or of . 
any effective portion thereof at any point be 
tween the point at which steam is supplied to 
the radiating system and the ultimate outlet 
for the discharge of the water of condensa 
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tion. In other words, for the broad purposes - 
of my invention it is only necessary that some 
effective part of the thermostatic device shall 
be located either within the radiating-pipes 
proper or within any pipe, chamber, or pocket 
connected therewith. So, also, while I have 
particularly described my apparatus as ap 
plied to the heating system of trains, for which 
it is especially intended and adapted, it is...my. 
intention to hereby cover its use in any ap 
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plication to any heating system to which it 
may be adapted; but I have notherein entered 
into a detailed description of its application 
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to other uses-such, for instance, as house 
heating--because the broad invention is suffi 
ciently disclosed in its application to train 
heating. 
While in the claims I have specified radiat 

ing-pipes and a radiating system, open at one 
end to the atmosphere, it will be understood 
that such a device comes within the spirit and 
meaning of my invention and claims if the 
radiating system or pipes are so freely open 
to the atmosphere as to bring about the co 
operation of the parts as shown, so as to pro 
duce the result described, whether or not such 
opening be literally at one end of the pipes in 
question. - 

I claim- - - - 
1. In a heating System, the combination 

with a System of radiating-pipes open at one 
end to the atmosphere, of means for supply 
ing a heating medium thereto, and means lo 
cated within a compartment communicating 
with the radiating-pipes for controlling the 
Supply of said heating medium to the radiat 
ing system, said means being actuated by the 
temperature of the heating medium within the 
radiating-pipes. 

2. In a heating system, the combination 
with a radiating System open at one end to the 
atmosphere, of means for supplying a heat 
ing medium thereto, and thermostatic means 
located beyond the radiating system and with 
in the compartment communicating with the 
radiating system for controlling such supply. 

3. In a car-heating system, the combination 
with a radiating System open at one end to the 
atmosphere located within a car, of a feed 
pipe for supplying a heating medium to said 
system, a discharge-pipe for the discharge of 
water of condensation, said discharge-pipe 
connecting with the radiating system and sur 
rounding the feed-pipe, and means for con 
trolling the feed of the heating medium from 
the feed-pipe to the radiating system, said 
means comprising a valve and a valve-operat 
ing device actuated by the temperature of 
the heating medium at a given point within 
the radiating system. 

4. In a car-heating system open at one end 
to the atmosphere, the combination with a 
train-pipe, of a feed-pipe leading from the 
train-pipe, a radiating System connected with 
said feed-pipe, a drip-pipe leading from the 
radiating System and surrounding the feed 
pipe, and means for controlling the feed of 
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the heating medium from the feed-pipe to the 
radiating System, said means comprising a 
valve and a thermostatic valve-actuating de 
vice exposed within the radiating system. 

5. The combination with a heating-circuit 
comprising a radiator and means for supply 
ing a heating medium thereto, of means for 
controlling the admission of the heating me 

dium to said circuit, and thermostatic means 
located within a chamber in said circuit, and 
at a point beyond the radiator, arranged to au 
tomatically operate said controlling means, 
said chamber being in open communication 
with the atmosphere. 

6. The combination with a heating-circuit 
open at one end to the atmosphere comprising 
a radiator and means for supplying a heating 
medium thereto, of means for controlling the 
admission of said heating medium to said 
radiator, and a thermostatic device located 
within a chamber in said circuit at a point be 
yond the radiator and arranged to automat 
ically operate said controlling means. 
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7. The combination with a radiator open at 
one end to the atmosphere, of a casing pro 
vided with a chamber communicating with the 
supply end of said radiator and also provided 
with a chamber communicating with the dis 
charge end of said radiator, of means for clos 
ing direct communication between said cham 
bers, a thermostatic device located in said last 
named chamber, a valve located in said first 
named chamber and arranged to control the 
flow of a heating medium into said radiator, 
and a rigid connection between the valve and 
the thermostatic device, whereby the valve 
shall be operated by the thermostatic device. 

8. In a heating system, the combination with 
a system of circulating-pipes open to the at 
mosphere at one end, of means arranged ad 
jacent to the inlet end of said system to con 
trol the inflow of a heating medium into said 
system, and thermostatic means for operating 
said controlling means, but located within a 
compartment adjacent to and communicating. 
with the discharge end of said system. 

9. In a car-heating system open at one end 
to the atmosphere, the combination with a car, 
of a system of radiating-pipes arranged within 
Said car to heat the same, a train-pipe arranged 
to supply a heating medium to said radiating 
pipes, a valve interposed between the train 
pipe and the radiating-pipes, a discharge-pipe 
leading from the radiating-pipes to the atmos 
phere, and thermostatic valve-operating mech 
anism located between the radiating-pipes and 
the free end of the discharge-pipe, and within 
a compartment communicating with the radi 
ating-pipes, said operating mechanism being 
adapted to be actuated by the condition of the 
heating medium within said compartment, and 
being arranged to automatically operate said 
valve. . . m 

10. In a car-heating system, the combination 
with a car, of a radiator located within the car, 
a train-pipe arranged to supply. Steam to the 
radiator, a valve interposed between the train 
pipe and radiator to control the flow of steam 
into the radiator, a fluid-conduit leading from 
the radiator and open to the atmosphere, and 
a thermostatic device located within said con 
duit and connected with said valve. 

11. In a heating System, an automatic con 
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4. 

trolling device comprising a casing provided 
with an inlet-chamber, said inlet-chamber be 
ing provided with ports adapted to be connect 
ed with a source of supply and with a radiat 
ing system in open communication with the 
atmosphere, said casing being also provided 
with an outlet-chamber, said outlet-chamber 
being provided with ports adapted to connect 
with the discharge end of a radiating system 
and with the atmosphere, respectively, a valve 
mounted within said inlet-chamber and ar 
ranged to control the flow of a heating medium 
therethrough, a thermostatic device mounted 
within said outlet-chamber, connections be 
tween said thermostatic device and said valve, 
whereby said valve will be automatically op 
erated by said thermostatic device, and means 
for preventing the flow of the heating medium 
directly from the inlet-chamber to the outlet 
chamber. . 

12. In a device of the class described, the 
combination with a radiator opening to the 
atmosphere and with a source of supply, of a 
casing which is interposed between the radi 
ator and the source of supply and is also in 
terposed between the radiator and its outlet 
to the atmosphere, said casing being provided 
with an inlet-chamber connecting with the 
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Source of supply and with the inlet end of the 
radiator, and with an outlet-chamber connect 
ing with the discharge end of the radiator and 
with the atmosphere, of a valve mounted with 
in the inlet-chamber so as to control the flow 
of the heating medium therethrough, a ther 
mostatically-operating device mounted within 
the outlet-chamber and arranged to operate 
said valve, and means for preventing the flow 
of a heating medium directly from the inlet 
chamber to the outlet-chamber, said means 
comprising a collar mounted upon the stem of 
said valve, and a packing-washer also mount 
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ed upon the stem of said valve, between said 
collar and that wall of the inlet - chamber 
through which the valve-stem passes, all so ar 
ranged that the opening of said valve will 
tightly clamp Said washer between said collar 
and said wall of the inlet-chamber. 

- 13. In a heating system open at one end to 
the atmosphere, the combination with a radia 
tor, of means for supplying a heating medium 
thereto, and means for controlling such sup 
ply, said controlling means being actuated by 
thermostatic conditions within said system at 
a location adjacent to, and in free communi 
cation with, the outer atmosphere. 

14. In a car-heating system, the combination 
with a car, of a radiator located within said car 
and discharging to the outer atmosphere, of a 
train-pipe containing steam at high pressure 
and arranged to supply steam to said radiator, 
valve mechanism interposed between the train 
pipe and the radiator to control the flow of 
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steam from the train-pipe to the radiator, and 
a controlling device inclosed within said sys 
tem and connected with said valve mechanism 
so as to automatically operate the same, said 
controlling, device being adapted to be oper 
ated by thermostatic conditions within said 
system at a location adjacent to, and in free 
communication with, the outer atmosphere. 

15. In an apparatus of the class described, 
the combination with a supply-pipe adapted to 
contain a heating medium at high pressure, of 
a radiating system open at one end to the at 
mosphere, a feed-valve arranged to control the 
flow of the high-pressure heating medium into 
the radiating system, a thermostatic control 
ling apparatus located within the radiating 
System adjacent to the open end thereof and op 
erated by thermostatic conditions in the radi 
ating system at Said location, and connections, 
between said controlling apparatus and the 
feed-valve, whereby the flow of the high-pres 
sure heating medium through the feed-valve 
is controlled by the automatic action of said 
controlling apparatus. 

16. The combination with a system of radi 
ating-pipesin free communication with the at 
mosphere, of a valve for controlling the sup 
ply of a heating medium thereto, a thermostat 
exposed within said System and connections 
between said thermostat and said valve where 
by said valve is operated by said thermostat. 

17. The combination with a car of a system 
of radiating-pipes in free communication with 
the atmosphere and arranged to heat said car, 
a train-pipe arranged to supply a heating me 
dium to said system of radiating-pipes, a valve 
arranged to control the flow of said heating me 
dium from the train-pipe into said radiating 
pipes, a thermostat exposed within said sys 
tem of radiating-pipes and connections be 
tween said thermostat and said valve whereby 
said valve is actuated by the operation of said 
thermostat. 

18. The combination with a train of cars, of 
a train-pipe, means for Supplying a heating 
medium at high pressure to said train-pipe, an 
independent System of radiating-pipes in free 
communication with the atmosphere located 
in each car, a valve connected with each of 
said radiating systems, and arranged to con 
trol the flow of the heating medium from the 
train-pipe to each of said radiating systems, 
respectively, a thermostat exposed within 
each of said radiating systems and connec 
tions between each thermostat and its corre 
sponding valve so arranged that each valve is 
actuated by the operation of its correspond 
ing thermostat. 

EGBERT H. GOLD. 
Witnesses: 

G.Y. DANKWARD, 
M. E. SHIELDs. 
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