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This invention relates to certain new and useful 
improvements in a steam heating system, par 
ticularly adapted for use on airplanes, or in other 
situations where there is available a substan 
tially constant Supply of excess heat which may 
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be used for converting water into steam or vapor. 
In airplanes or other apparatus utilizing an in 

ternal combustion engine, there is available, when 
the engine is operating, a continuous flow of high 
ly heated exhaust gases which are usually vented 
through the exhaust pipe with a consequent loss 
of the heat remaining in these gases. In a heat 
ing System of the type herein disclosed, a small 
steam generator is so constructed as to hold a 
relatively small quantity of water in intimate re 
lation to the highly heated exhaust pipe so that 
this water will be flashed into steam. The water 
in the generator is continuously replaced and va 
porized, and the steam is conducted through one 
or the other of a pair of similar radiators where 
it is condensed, the heat being transferred from 
each radiator to an air stream in the path of 
which the radiator is positioned. The condensate 
from each radiator drains back into a tank or 
reservoir from which the waterflows into the low 
er portion of the generator to renew the supply 
therein. This circulation of fluid is continuous 
as long as the engine is in operation. The air 
stream flowing over one of the radiators is de 
livered into the compartment or space that is to 
be ventilated and heated. The air streamflowing 
Over the other radiator is dissipated into the out 
er air. Electrically operated means controlled by 
a thermostat in the space to be heated is adapted 
to direct the steam from the generator alterna 
tively through either one of the two radiators. 
In this way the steam is always being condensed 
at a steady rate to maintain the continuous cycle 
in the steam System, but the air stream that is 
being constantly delivered into the compartment 
will only be heated at such times as is necessary 
to maintain the desired temperature within the 
Compartment. 
The general object of this invention is to pro 

vide an improved heating system of the type 
briefly described hereinabove and disclosed more 
in detail in the Specifications which follow. 
Another object is to provide a simple and ef 

fective heating apparatus utilizing heat at a con 
stant rate from the waste gases of an internal 
combustion engine. 
Another object is to provide an improved ap 

paratus for constantly ventilating a space or com 
partment and at the same time maintaining the 
desired temperature therein, 

(C. 237-9) 
Another object is to provide an improvised ther 

mostatic control system for the heating and ven 
tilating appayatus. 
Other objects and advantages of this invention 

will be more apparent from the following detailed. 
description of one approved form of apparatus 

... constructed and operating according to the prin 
ciples of this invention. 
In the accompanying drawings: 
Fig. 1 is a perspective, partially diagrammatic 

view of the principal elements of the heating and 
ventilating system. 

Fig. 2 is a transverse vertical Section through 
the generator and supply tank. 

Fig. 3 is a wiring diagram of the electric Con 
trol System, 

Referring first to Fig. 1, streams of air are 
constantly forced through the two similar Con 
duits A and B, the stream from conduit A being 
discharged through outlet and Wall 2 into the 
space or compartment 3, here indicated as being 
partially enclosed by Walls 2 and 4. The air 
stream flowing through conduit B is discharged 
through the deflected end portion 5 which leads 
at any convenient point into the outer air. When 
installed on an airplane, outside air will be con 
tinually forced into the inlets 6 and of the re 
spective conduits by a suitable Scoop device and 
the rotating propellor. If, not used on a moving 
Vehicle such as an airplane, a motor-driven blow 
er C may be used for forcing the streams of air 
through the conduits. . If desired, a portion of 
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one or both of the air streams may be recirculated 
air withdrawn from compartment 3. At D is in 
dicated a suitable thermostat installed in com 
partment 3 so as to respond to temperature con 
ditions therein. This thermostat and its operat 
ing connections are further indicated in Fig. 3 
and Will be hereinafter described. - 
At 8 is shown a section of the exhaust pipe 

through which the products of combustion are 
vented from the internal combustion engine. 
This pipe 8 becomes very highly heated when the 
engine is in operation, but all of this heat is nor 
nally Wasted. The steam heating system accord 
ing to the present invention derives its primary 
heat from this exhaust pipe 8, the System includ 
ing the generator or vaporizer E, the two similar. 
radiators or condensing units F and F, the elec 
trically controlled inlet valves G and G' for the 
radiators F and F, respectively, the water tank 
Or reservoir H, and the piping connecting these 
elements in a continuous loop system, as will be 
hereinafter described. The radiators F and F' 
are positioned in the respective conduits A and B 
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So that the air streams flowing through these 
Conduits will extract heat from the radiators and 
condense the steam therein. The control valves 
G and G' are indicated in section in Fig. 3 and 
will be referred to hereinafter in more detail. 
The generator or vaporizer E (see also Fig. 2) 

is so constructed as to fit closely about a section 
of the exhaust pipe 8 and utilize heat from the 
pipe and the exhaust gases flowing therethrough 
for generating steam. The generator here shown 
is of the type disclosed and claimed in the patent 
to Wan Vulpen 2,090,013, granted August 17, 1937. 
This generator is of the saddle type so as to be 
easily positioned on or removed from the pipe 8 
and comprises an inner U-shaped shell 9 adapted 
to rest upon the exhaust pipe 8 and a similar 
Outer shell to spaced from the 'inner shell so as 
to form a U-shaped compartment comprising an 
upper steam space and a pair of downwardly 
extending side legs 2 and 3 which are normally 
filled with Water. It will be understood that the 
inner and outer shells 9 and 0 are connected by 
end walls f4, and the legs 2 and 3 are closed 
at the bottom so as to completely enclose the 
steam-generating chamber. The space between 
the lower portions of the legs 2 and 3 is pref 
erably filled with insulating material 5 sup 
ported by the removable bottom wall 6 held in 
place by straps or other suitable securing 
leanS. 

lead into the bottom portions of legs 2 and 3, 
respectively, so as to supply water thereto and 
keep this water up to a predetermined level, such 
as indicated at a, this level being determined by 
the corresponding water level in the supply tank 
H (see Fig. 2), as will be hereinafter described. 
It will be noted that only the upper portions of 
the bodies of water in the respective legs 2 and 
3 are in intimate contact with the highly heated 
exhaust pipe 8, and the heat at this location is 
so intense that these relatively small bodies of 
water will be very quickly flashed into steam. 
The relatively cold water that enters the lower 
portions of the legs through inlet pipes 8 and 
9 is at first spaced from the heating pipe 8 by 

insulation 5 but gradually rises toward the pipe, 
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thus pre-heating the water before it comes in 
contact with the hot exhaust pipe and is flashed 
into steam. By holding the water level at the 
desired height, the quantity of water in contact 
with the exhaust pipe and the rate of evapora 
tion may be controlled to suit the requirements, 
and undesired super-heating of the steam will 
be prevented. It will be understood that this 
generator is of relatively small capacity. 
A perforated 'dry-plate" 20 is preferably posi 

tioned horizontally of the upper portion of steam 
chamber , the purpose of this plate being to 
permit the upward passage of steam to and 
through outlet 2 but prevent any appreciable 
quantities of water from rising above this plate 
in case buibbling or violent boiling takes place 
within the generator. 
The steam flows from generator E through 

outlet 2 and pipe 22 to the T-fitting 23 from 
which extend the similar branch pipes 24 and 25. 
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Pipe 24 in which the control valve G is positioned 
leads to radiator F. Similarly, pipe 25 in which 
is positioned the control valve G' leads to the 
radiator F. The valves G and G' are so con 
trolled, as will be hereinafter described in detail, 
that one of these valves is closed while the other 
is open, and vice versa. Consequently the entire 
steam output of the generator will be delivered 

A pair of water inlet pipes 8 and 9 
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either to radiator For to radiator F, but to only 
one of these radiators at any one time. 
After steam has been condensed in radiator F 

and has given up the greater portion of its heat 
to the air stream flowing through conduit B, the 
resultant condensate drains out through pipe 26, 
check valve 27, pipe 28, T-fitting 29, and pipe 
30 into the supply tank H. . Similarly, when the 
steam is being condensed in radiator F, the Con 
densate will drain out through pipe 3, check 
valve 32, and pipe 33 to the fitting 29, and thence, 
as before, into the supply tank H. Since the two 
radiators or condensers F and F are of the same 
capacity and are connected in parallel in the 
steam circulating system, and since the steam is 
delivered to only one of these Condensers at any 
one time, it will be apparent that the steam Wa 
porizing and condensing system will operate con 
tinuously and uniformly as if there were only one 
radiator or condenser in the system. The check 
valves 27 and 32 function to prevent any back 
flow of steam through the radiator which is not 
in Service. 
The supply tank H is provided with a low 

pressure release safety valve or vent 34 so that 
the entire system will normally be under Sub 
stantially atmospheric pressure. A pipe 35 leads 
from the bottom of Supply tank H through cut 
off valve 36 to the T-fitting 37, from which pipe 
38 leads to the T-fitting 39. Generator inlet 
pipe 9 leads from fitting 39, and pipe O also 
connects this fitting with the other inlet pipe 8. 
Since valve 36 is normally open, the water will 
normally seek the same level in the supply tank 
and generator. A drain pipe 4 leading from 
fitting 37 and provided with normally closed 
valve 42 permits the water to be drained from 
the heating System if desired. 
The required amount of water for the system 

is poured into funnel 43 at the upper end of fill 
ing pipe 44 leading into the top of supply tank 
H, and provided with normally closed valve 45. 
By opening the normally closed valve 48 in a 
drain pipe 47 leading from one end of tank H at 
the desired water level, the water poured into the 
tank may be drained out down to this predeter 
mined level, thus determining the normal water 
level in the tank and boiler. 
It will now be understood that the same Small 

quantity of Water is being continuously vapor 
ized in generator E, condensed in one or the other 
of the radiators F or F', and then returned 
through supply tank H. to the generator. It 
should be understood that the parts of this sys 
tem are all relatively small, and the system re 
quires only a very small amount of water. When 
properly designed and adjusted, the rate of pro 
duction of steam in the generator E will be just 
about sufficient to supply the amount of steam 
that will be condensed in radiator F or F and 
only condensate flows back through pipe 30 into 
the supply tank H. This heating system is very 
simple, there being no controls whatever other 
than those provided for. maintaining the desired 
water level. This water level need only be tested 
and adjusted at long intervals, since substan 
tially all of the water is retained in the system. 
Since there will be a continuous and substan 

tially uniform heat output from this steam sys 
tem, through one or the other of the radiators 
For F", it is essential that the heat output from 
radiator F to the air stream through conduit A, 
which flows into the compartment 3, be restricted 
to just the amount of heat desired for maintain 
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ing the compartment at a desired temperature. 
To accomplish this result the valves G and G' are 
automatically controlled by the electrical system 
shown in Fig. 3. As indicated in this figure of the 
drawings, the compartment or space is up to the 
desired temperature and all of the steam flow 
is directed to radiator F" through the open valve 
G', the valve G being closed. As indicated dia 
grammatically in the drawings, each of the 
similar valves comprises a movable valve mem 
ber 48 adapted to close the valve passage 49. 
Valve member 48 is carried by the stem 50 ex 
tending from the core 5 of the solenoid motor 
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52. When the solenoid is energized, the core 
will be lifted to open the valve, as indicated in 
valve G'. When solenoid 52 is de-energized, the 
valve will automatically close, as indicated in 
valve G. If desired, a spring may be used to assist 
the valve in closing. 
The relay R, comprises a movable contact 53 

which, when the relay is de-energized, will be 
drawn by spring 54 into engagement with a fixed 
contact 55. When the coil 56 of the relay is 
energized, the core 57 will be drawn down so as 
to pull the movable contact 53 into engagement 
with a pair of fixed contacts 58 and 59. 
The thermostat D is here shown as of the 

thermometer or mercury-column type comprising 
the mercury column 60 which will always be in 
engagement with one fixed contact 6 and which 
will engage a second fixed contact 62 when the de 
sired temperature is reached in the space where 
in the thermostat is positioned. The relay R. 
would normally be energized through the follow 
ing circuit: From battery or other source of 
power S through wire 63, resistor 64, wire 65, 
terminal 66, relay coil 56, and wires 67 and 68, 
back to the battery. However, when the desired 
temperature has been reached in the compart 
ment, the relay coil will be de-energized sice 
the current will now flow through the shunt cir 
cuit extending from one terminal 66 of the relay 
through wire 69, thermostat contact 62, mercury 
column 60, contact 6 and wires 70 and 68, back 
to the battery. . 
When the desired temperature has been 

reached and the relay R is de-energized, as just 
described, a circuit energizing solenoid 52 of valve 
G' will be completed as follows: From battery S 
through wires 63 and 7 f, relay contact 53, termi 
nal 55, wire 72, coil 52 of valve G', and wire 68, 
back to the battery. The valves will now be in 
the positions shown in the drawings, that is, 
valve G’ will be open and valve G closed. 

ASSunning now that the temperature to which 
thermostat D responds drops so that mercury 
column 60 moves down out of contact with the 
upper contact 62. The shunt circuit will be 
broken so that relay R will now be energized 
Over the circuit first described, and the motor of 
Valve G will now be energized through the fol. 
lowing circuit: From battery S through wires 
63 and 7 f, relay contact 53, fixed contact 59, wire 
T3, coil 52 of valve G, and wires 74 and 68, back 
to the battery. The valve G will now be open 
to direct the steam flow into radiator F and heat 
the air stream delivered through conduit A into 
the compartment. At the same time the ener 
gizing circuit for valve G will be broken and this 
valve will automatically close so as to cut off the 
flow of steam to radior F. 
While the control apparatus as thus far de 

scribed would function to alternatively direct the 
steam from the generator to either the radiator 

3 
For the radiator F, there would be an excessive 
condensation of steam in radiator F and the com 
partment would probably be over-heated. This 
is due to the fact that thermostat D will not 
function until the desired temperature has been 
reached in the vicinity of the thermostat, and 
after the thermostat has functioned to direct 
the steam into the other radiator F, there will 
still be a delivery of heat into the compartment 
from the steam already furnished to radiator F. 
Preferably an auxiliary electric heater 75 is pro 
vided, this heating coil being positioned around 
or intimately associated with the thermostat. 
This heating coil 75 will normally be continuous 
ly energized through the following circuit: From 
battery S through wires 63 and 76, adjustable 
resistor or rheostat 77, wire 78, terminal 79, wire 
80, heating coil 75 and wires 8, 70 and 68, back 
to the battery. Assuming, for example, that 
the thermostat D is originally designed to func 
tion at a temperature of 75° F. and the current 
through heater 75 is sufficient to add five de 
grees of heat to the thermostat, the thermostat 
will now function at a room temperature of 70°. 
By properly adjusting the rheostat 77, the 
strength of the energizing current for heater 5 
can be varied so as to select the room or space 
temperature at which the thermostatD will func 
tion. 

Assuming now that the temperature within the 
compartment 3 falls below the desired tempera 
ture (for example 70° F.), contact will be broken 
between mercury column 60 and upper contact 
62 of the thermostatD and relay R will be ener 
gized to draw down the movable relay contact 53. 
This will complete a circuit already described to 
Open Valve G and admit Steam to the radiator F. 
in conduit A, but at the same time movable con 
tact 53 will engage fixed contact 58 to add a 
shunt branch in the heater energizing circuit as 
follows: From terminal 79 through wire 82, re 
sistor 83, wire 84, relay terminal 58, contact 53, 
and wires 7 and 63 to the battery. It will now 
be noted that the resistor 83 is placed in shunt 
With the rheostat T and as a result the total re 
sistance of the circuit will be cut down so that a 
greater current will flow through heater 75. The 
added heat applied to the thermostat will almost 
immediately cause the mercury column to again. 
contact with the upper contact 62, whereupon 
valve G will again be closed and valve G’ opened. 
As a result only a short burst of steam will be 
admitted to the radiator F, even through the 
temperature in compartment 3 has not yet been 
raised to the desired level. At the same time the 
shunt circuit through resistor 83 will again be 
cut out so that the current through heater 75 
will again be lowered, and as a consequence the 
mercury column 60 will again fall to permit an 
other burst of steam to radiator F. If the tem 
perature in compartment or space 3 is far below 
the desired level, these bursts of steam to radi 
ator F will follow one another rapidly, but when 
the space temperature is at substantially the de 
sired level these bursts of Steam to radiator F. 
will be very infrequent and just enough heat 
will be delivered to the air stream flowing through 
conduit A to maintain the space temperature at 
substantially the desired point. In this way Over 
heating is substantially eliminated. 
This heating system is not particularly efficient 

as far as the conservation of heat energy is . 
concerned, but this is not important since it is 
intended for use in connection with internal Com 
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heat used for generating the steam will other 
Wise be Wasted. Heat is constantly being deliv 
ered from one or the other of the radiators For 
F', but only the desired amount of this heat is de 
livered into the compartment 3, the remainder 
being dissipated into the outer air. The steam 
heating system is permitted to operate continu 
Ously Wilhout any controls and, therefore, is very 
simple and effective in its operation. The parts 
are light and only a small quantity of water is 
used, Which makes the system particularly suit 
able for use on airplanes where excess weight 
must be avoided. 
We claim: 
1. In a heating apparatus, a closed loop system 

in which a circulating body of water is alter 
nately vaporized and condensed, said system in 
cluding a means at one position in the loop for 
Continuously vaporizing the water and means at 
another position for condensing the steam, said 
latter means comprising a pair of radiators con 
nected in parallel, means for directing the steam 
alternately into one or the other of the radiators, 
means for utilizing the heat from the steam con 
densed in one of the radiators for heating an en 
closed space, the heat from the other radiator 
being dissipated, a thermostat responsive to tem 
perature changes within the space to be heated, 
an electric heating element associated with the 
thermostat and adapted when energized to cause 
the thermostat to function at a lower space tem 
perature, and electrically operated means con 
trolled by the thermostat for automatically caus 
ing the steam to be directed to the space-heating 
radiator when the temperature in the space falls 
below a predetermined temperature, and simul 
taneously energize the electric heating element so 
that the steam will be quickly redirected to the 
radiator from which the heat is dissipated. 

2. In a heating apparatus, a closed loop system 
in which a circulating body of water is alter 
nately vaporized and condensed, said system in 
cluding a means at one position in the loop for 
continuously vaporizing the water and means at 
another position for condensing the steam, said 
latter means comprising a pair of radiators con 
nected in parallel, means for directing the steam 
alternately into one or the other of the radiators, 
means for utilizing the heat from the steam con 
densed in one of the radiators for heating an en 
closed, space, the heat from the other radiator 
being dissipated, a thermostat responsive to tem 
perature changes within the space to be heated, 
an electric heating element associated with the 
thermostat, means for adjusting the current nor 
Inally flowing through the element to determine 
the temperature at , which the thermostat will 
function, and electrically operated means con 
trolled by the thermostat for automatically caus 
ing the steam to be directed to'the space-heating 
radiator when the temperature in the space falls 
below the predetermined temperature, said elec 
trically operated means simultaneously increas 
ing the heat Output of the electric heating ele 
ment so that the steam will be quickly redirected 
to the radiator from which the heat is dissipated. . 

3. In combination. With means for providing 
a constant flow of steam, a pair of similar con 
densers, means for forcing an air stream in con 
tact with one of the condensers and thence into 
a space to be heated, means for directing the 
steam alternately into one or the other of the 
condensers, a thermostat responsive to tempera 
'ture changes within the Space, an electric heat 
ing element associated with the thermostat, 
means for adjusting the current normally flow 

2,215,51? 
ing through the element to determine the tem 
perature at which the thermostat will function, 
and electrically operated means controlled by the 
thermostat for automatically directing the steam 
flow into the condenser positioned in the air 
stream whenever the temperature within the 
Space falls below the predetermined temperature, 
Said electrically operated means simultaneously 
increasing the heat output of the electric heating 
element so that the thermostat will quickly func 
tion through the operating means to redirect the 
Steam flow into the other condenser. 

4. In combination with means for providing a 
Constant flow of steam, a pair of similar con 
densers, means for forcing an air stream in con 
tact with one of the condensers and thence into 
a Space to be heated, means for directing the 
Steam alternately into one or the other of the 
Condensers, a thermostat responsive to tempera 
ture changes within the space, an electric heat 
ing element associated with the thermostat and 

to function at a lower space temperature, and 
electrically operated means controlled by the 
thermostat for automatically directing the steam 
flow into the condenser positioned in the air 
stream whenever the temperature within the 
Space falls below a predetermined temperature, 
Said electrically operated means simultanously 
causing the electric heating element to be ener 
gized so that the thermostat will quickly func 
tion to redirect the steam into the other con 
denser. 

5. In combination with means for providing a 
constant flow of steam, a pair of similar con 
densers, means for forcing an air stream in heat 
exchange contact with one of the condensers 
and thence into a space to be heated, means com 
prising a pair of alternately energized valve 
Operating motors for directing the steam flow 
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adapted when energized to cause the thermostat 
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alternately into one or the other of the con- 40 
densers, a thermostat responsive to temperature 
changes within the space, an electric heating ele 
ment associated with the thermostat and adapt 
ed' when energized to cause the thermostat to 
function at a lower space temperature, and elec 
trically operated means controlled by the thermo 
stat for automatically energizing one of the mo 
tors to direct the steam flow into the condenser 
positioned in the air stream whenever the space 
temperature falls below a predetermined tem 
perature, said electrically operated means simul 
taneously causing the electric heating element to 
be energized so that the thermostat will quickly 
function through the electrically operated means 
to energize the other motor and cause the steam 
flow to be redirected into the other condenser. 

6. In combination with means for providing a 
constant flow of steam, a pair of similar con 
densers, means for forcing an air stream in heat 
exchange contact with one of, the condensers 
and thence into a space to be heated, means 
comprising a pair of alternately energized valve 
Operating motors for directing the steam flow al 
ternately into one or the other of the condensers, 
a thermostat responsive to temperature changes 
within the space, an electric heating element as 
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Sociated with the thermostat, means for adjust 
ing the current normally flowing, through the 
element to determine the temperature at which 
the thermostat will function, and electrically 
operated means controlled by the thermostat for 
automatically energizing one of the motors to 
direct the steam flow into the condenser posi 
tioned in the air stream whenever the space 
temperature falls below the predetermined tem 
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perature, said electrically operated means simul 
taneously increasing the heat output of the elec 
tric heating element so that the thermostat will 
quickly function through the operating means to 
energize the other motor and cause the steam 
flow to be redirected into the other condenser. 

7. In combination with a pipe through which 
passes highly heated fluids, a generator closely 
asSociated in heat-transfer relation with said 
pipe so that water introduced into the generator 
Will be vaporized, a pair of radiators, a Supply 
pipe leading from the generator and having 
branches leading to each radiator for conduct 
ing steam thereto, means for directing the steam 
alternately through the branches to one or the 
Other of the radiators, a conduit system com 
prising discharge pipes leading from each radi 
ator for returning the condensate to the gen 
erator, a pair of conduits in which the radiators 
are respectively located and through which air 
is forced, one of the conduits leading into a space 
to be heated and the other conduit leading to the 
Open air, a thermostat responsive to temperature 
changes within the space to be heated, an elec 
tric heating element associated with the thermo 
Stat and adapted when energized to cause the 
thermostat to function at a lower space tempera 
ture, and electrically operated means controlled 
by the thermostat for automatically causing the 
Steam to be directed to the space-heating radi 
ator when the temperature in the space falls be 
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low a predetermined temperature, and simultane 
ously energize the electric heating element - so 
that the steam will be quickly redirected to the 
radiator from which the heat is dissipated. 

8. In combination with a pipe through which 
passes highly heated fluids, a generator closely 
associated in heat-transfer relation with said 
pipe S0 that water introduced into the generator 
will be vaporized, a pair of radiators, a supply 
pipe leading from the generator and having 
branches leading to each radiator for conducting 
steam thereto, means for directing the steam 
alternately through the branches to One or the 
other of the radiators, a conduit system com 
prising discharge pipes leading from each radi 
ator for returning the condensate to the genera 
tor, means for utilizing the heat from the steam 
condensed in one of the radiators for heating 
an enclosed space, the heat from the other radi 
ator being dissipated, a thermostat responsive to 
temperature changes within the space to be 
heated, an electric heating element associated 
with the thermostat, means for adjusting the 
current normally flowing through the element 
to determine the temperature at which the ther 
mostat will function, and electrically operated 
means controlled by the thermostat for auto 
matically causing steam to be directed to the 
space-heating radiator when the temperature in 
the space falls below the predetermined tem 
perature, said electrically operated means in 
mediately increasing the heat output of the 
electric heating element so that the steam will 
be quickly redirected to the radiator from which 
the heat is dissipated. - 

9. Ini combination with a pipe through which 
passes highly heated fluids, a generator closely 
associated in heat-transfer relation. With Said 
pipe so that water introduced into the generator 
will be vaporized, a pair of radiators, a Suprly 
pipe leading from the generator and having 
branches leading to each radiator for conducting 
steam thereto, means for directing the steam al 
ternately through the branches to one or the 

other of the radiators, a conduit system compris 
ing discharge pipes leading from each radiator 
for returning the condensate to the generator, a 
pair of conduits in which the radiators are re 
spectively located and through which air is 5 
forced, one of the conduits leading into a space 
to be heated and the other conduit leading to 
the open air, a thermostat responsive to temper 
ature changes within the Space to be heated, an 
electric heating element associated with the 10 
thermostat, means for adjusting the current nor 
mally flowing through the element to determine 
the temperature at which the thermostat will 
function, and electrically Operated means con 
trolled by the thermostat for automatically caus- 15 
ing steam to be directed to the space-heating 
radiator When the temperature in the space falls 
below the predetermined temperature, said elec 
trically operated means immediately increasing 
the heat output of the electric heating element 20 
so that the steam. Will be quickly redirected to the 
radiator from which the heat is dissipated. 

10. In a heating apparatus, a closed loop sys 
tem in which a circulating body of Water is alter 
nately vaporized and condensed, said system in- 25 
cluding a means at one position in the loop for 
continuously vaporizing the Water and means at 
another position for continuously condensing the 
steam, said latter means comprising a pair of 
radiators connected in parallel, one radiator be- 30 
ing a space-heating radiator and the other a 
heat-dissipating radiator, electrically actuated 
valves at the inlets of the respective radiators, a 
thermostat responsive to temperature changes 
within the space to be heated, and electrically 85 
operated means controlled by the thermostat for 
opening the valve leading to the space-heating 
radiator and closing the valve leading to the 
heat-dissipating radiator when the temperature 
at the thermostat falls below a predetermined 40 
temperature, and for alternatively closing the 
first mentioned valve and opening the second 
valve when the temperature at the thermostat 
rises above a predetermined temperature. 

11. In a heating apparatus, a closed loop sys- 45 
tem in which a circulating body Of Water is al 
ternately vaporized and condensed, said system 
including a means at one position in the loop for 
continuously vaporizing the Water and means at . 
another position for continuously condensing the 50 
steam, said latter means comprising a pair Of 
radiators connected in parallel, a pair of con 
duits through which air is forced in which the 
radiators are respectively located, One of the COn 
duits leading into a space to be heated and the 55 
other discharging into the open air, electrically 
actuated valves at the inlets of the respective 
radiators, a thermostat responsive to tempera 
ture changes within the Space to be heated, and 
electrically operated means controlled by the 60 
thermostat for opening the valve leading to the 
space-heating radiator and closing the valve 
leading to the heat-dissipating radiator when 
the temperature at the thermostat falls below a 
predetermined temperature, and for alterna- 65 
tively closing the first mentioned valve and Open 
ing the second valve when the temperature at 
the thermostat rises above a predetermined ten 
perature. 

12. In combination with means for providing 70 
a constant flow of steam, a pair of similar con 
densers, means for forcing an air stream in heat 
exchange relation with one of the condensers 
and thence into a space to be heated, means 
comprising a pair of alternately energized Valve 

  



6 
operating motors for directing the steam flow 
alternately into one or the other of the con 
densers, a thermostat responsive to temperature 
changes within the space, and electrically oper 
ated means controlled by the thermostat for au 
tomatically energizing one of the motors to di 
rect the steam flow into the condenser in the air 

O 

s 

25 

stream whenever the space temperature falls be 
low a certain predetermined temperature, and 
when the space temperature rises above a certain 
predetermined temperature energizing the other 
motor to cause the steam flow to be directed into 
the other condenser. 

13. In combination with a pipe through which 
passes highly heated fluids, a generator closely 
aSSOciated in heat-transfer relation with said 
pipe SO that Water introduced into the generator 
will be vaporized, a pair of radiators, a supply 
pipe leading from the generator and having 
branches leading to each radiator for conducting 
steam thereto, an electrically-actuated inlet 
valve in each branch, a conduit system compris 
ing discharge pipes leading from each radiator 
for returning the condensate to the generator, 
means for utilizing the heat from the steam con 
densed in one radiator for heating an enclosed 
Space, the heat from the other radiator being 

- dissipated, a thermostat responsive to tempera 
ture changes in the space to be heated, and elec 
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trical-operating means controlled by the thermoa 
stat for alternatively and simultaneously opening 
and closing the valves. So as to add heat to the 
space to maintain a desired space temperature. 

14. In combination with a pipe through which 
passes highly heated fluids, a generator closely 
associated in heat-transfer relation with said 
pipe SO that Water introduced into the generator 
will be vaporized, a pair of radiators, a supply 
pipe leading from the generator and having 
branches leading to each radiator for conducting 
steam thereto, an electrically-actuated inlet 
Valve in each branch, a conduiut System come 
prising discharge pipes leading from each radi 
ator for returning the condensate to the gen 
erator, a check-valve in each discharge pipe for 
preventing the return of fluids therethrough to a 
radiator, means for utilizing the heat from the 
steam condensed in One radiator for heating an 
enclosed space, the heat from the other radiator 
being dissipated, a thermostat responsive to tem 
perature changes in the Space to be heated, and 
electrical-operating means controlled by the 
thermostat for alternatively and simultaneously 
opening and closing the valves so as to add heat 
to the space to maintain a desired space tem 
perature. 
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