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The present invention 1'elates generally to im 
provements in automatic water heating Systems, 
and relates more specifically to improvements in 
the construction and operation of gas fired auto 
matic liquid heaters. 
The principal, object of this invention is to 

provide a new and useful gas fired automatic 
liquid heating system which is simple and de 
pendable in construction, and which is more 
over automatic and highly efficient in operation. 
As indicated in my co-pending application 

Serial No. 540,849, filed June 17, 1944, the ordi 
nary gas fired automatic hot water heater con 
prises a liquid confining chamber penetrated by 
an upwardly extending fue for conducting hot 
gases of combustion to the stack. While this 
flue must be in open communication with the 
stack whenever the gas burner is active, consider 
able heat is wasted if such open communica 
tion is permitted to continue after the heating 
flame has been extinguished, due to the fact that 
cold air then passes through the flue and ab 
stracts heat from the hot water. In my prior 
application above identified, I have disclosed an 
improved electrical system for preventing such, 
undesirable loss of heat, by providing a solenoid 
actuated damper valve between the heater flue 
and the stack, another solenoid actuated fuel 
control valve for the fuel gas, and a thermo 
statically actuated switch operable by variations 
in temperature of the water to simultaneously 
open and close the two valves. Although this 
prior improved electrical control system is simple 
and practical, it may be preferable for utmost 
safety to effect positive opening of the damper 
valve shortly before the fuel supply valve is 
opened, in order to definitely prevent entrapment 
of combustible gas. Within the heating flue, While 
Still retaining the desirable feature of promptly 
closing both valves whenever the Water has been 
sufficiently heated. , 

It is therefore a more specific object of my 
present invention to provide an improved water 
heater control System of the type having a heat 
ing flue and damper and fuel supply valves, 
wherein the damper valve is positively opened 
shortly in advance of each opening of the fuel 
valve, while both valves are quickly closed when 
the water has been properly heated. 
Another object of this invention is to provide 

a simple and exceedingly practical water heating 
System of the gas fuel flue heated type, and in 
which free circulation of air and gas through the 
heating flues is effectively prevented during 
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periods of inactivity, but is automatically per 
mitted whenever the gas burner is active. 
A further object of the invention is to provide 

an improved electric control and actuating sys 
tem for automatic water heaters, wherein a 
common thermostat actuated by variations in 
temperature of the water, is utilized to most 
effectively control the opening and closing of 
fuel supply and damper valves associated with 
the heater. 

Still another object of my invention is to pro 
vide an improved hot water heating system or 
the like, which is extremely fool-proof and safe 
in Operation, which may be applied at moderate. 
cost to various commercial flue-type water heat 
ers, and which is highly efficient in normal use. 
These and other specific objects and advantages 

of the present improvement, will be clearly ap 
parent from the following detailed description. 
A clear conception of one embodiment of the 

present invention may be had by specific refer 
ence to the drawing accompanying and forming 
a part of this specification wherein like refer 
ence characters designate similar parts; and the 
single figure of which is a diagram illustrating 
a typical gas fired water heating system em 
bodying the various improvements. 
Although my invention has been shown dia 

grammatically as having been applied to a typi 
cal single flue water heater utilizing combustible 
gas as a heating medium and also having sole 
noid actuated fuel supply and damper valves ac 
stivated by a single thermostat associated with 
the liquid confining chamber, it is not desired or 
intended to unnecessarily restrict the utility of 
the improvement Or the scope of the invention 
by virtue of this limited and specific disclosure. 

Referring specifically to the drawing, the im 
proved automatic Water heating system shown 
diagrammatically therein, comprises in general a 
main water heater 2 having the usual heat insu 
lated liquid confining chamber 3 penetrated by 
an upright gas flue 4 for conducting hot gases 
of combustion from a lower combustion chamber 
5 to a stack or outlet connection 6; a cool liquid 
Supply pipe 7 communicating with a lower portion 
of the confining chamber 3; a hot liquid discharge 
pipe 8 communicating with an upper portion of 
the liquid chamber 3 and extending downwardly 
through and outwardly from the lower part of 
the chamber insulating jacket 9; a gas burner 0 
disposed within the combustion chamber 5 cen 
trally beneath the flue 4 and receiving its supply 
of gas through a fuel supply line f having a 
shut-Off Valve 2 and a solenoid actuated fuel 
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control valve f3 therein; a pilot gas supply line 
A communicating with the main gas supply line 
between the valves 2, 3 and terminating ad 

jacent to the burner 0; a solenoid actuated . 
damper valve 5 having therein a small gas es 
cape opening 6 and being interposed between 
the upper outlet end of the flute 4 and the stack 
connection 6; a thermostat operable by varia 
tions in temperature of the liquid in the chamber 
3 to automatically open and close an electric 
switch 8; independent solenoids 9, 20 associated 
with the fuel supply and damper valves 3, 5 
respectively; another electric switch 2 operable 
by movement of the damper valve 5 to activate 
the solenoid 9; and electric wiring 22 connecting 
the various switches and solenoids and being con 
nectible with the main power line 23 through a 
main switch 24. w 
The main heater 2 may be of any desired ca 

pacity and of relatively well known construction, 
and the main Switch 24 may be operable either 
manually or automatically with the aid of the 
usual and well known mechanism for controlling. 
the heating System in accordance, with the de 
mand for hot water. As shown, the automatic 
fuel control valve f3 is of the sliding type having 
a gas passage 25 therein adapted to register with 
the adjacent sections of the fuel supply line 
when the valve 3 is open; and this valve is 
adapted to be opened when the solenoid 9 is 
energized by closing of the switch 2, and is closed 
by a coil spring 26 whenever the solenoid 9 
is deemergized. The automatic damper valve 5 
is shown as being of the poppet type adapted 
to seat against the upper outlet end of the fue 
4; and this valve 5 is adapted to be opened when 
the Solenoid 20 is energized by closing of the 
switch 8 by the thermostat it, and is also closed 
by a coil spring 2 whenever the solenoid 20 is 
deenergized. The Switch f3 will be closed auto 
matically whenever cold water entering the 
chamber 3 through the inlet pipe 7, contacts the 
thermostat 7, and will open automatically when 
ever Warm water fills the chamber 3 and contacts 
the same thermostat . It is important to note, 
that the two solenoids 9, 20 are not connected 
in series, and that the damper valve 5 must open 
Wide and effect closing of the switch 2, before 
the fuel control valve 3 will open; but both valves 

5, 3 will close at approximately the same time 
When the switch 8 is opened. 

. . During normal operation of the improved wae 
ter heating system, and assuming the chamber 
3 to be filled with warm water, the thermostati 
cally controlled switch f8 will be open and the 
Valves 3, 5 will be closed as shown in the draw 
ing, so that the supply of fuel will be cut off and 
cold air is prevented from circulating freely 
through the flue 4 by the damper valve 5. When 
the switch 24 is closed and warm liquid is with 
drawn from within the chamber 3 through the 
outlet pipe 8, cool liquid enters the chamber 3 
through the supply pipe and promptly causes 
the thermostat f 7 to close the switch 8. This 
closing of the switch. 8 first energizes the sole 
noid 20 and causes the damper valve 5 to open 
until the switch 2 is closed. Closing of the 
switch 2 will immediately energize the solenoid 
9 and will thus cause the fuel control valve 3 
to Open shortly after the damper valve 5 has 
been opened. Opening of the valve 3 will cause 
the pilot to immediately ignite the fue gas de 
livered from the burner fo into the combustion 
chamber 5, and the prior opening of the damper 
valve f5 will permit free escape of gases of com 
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4 
bustion from the chamber 5 and flue 4 to the 
stack through the connection 6. 

If withdrawal of warm liquid from within the 
chamber 3 through the outlet pipe 8 continues at 
a rate sufficient so that the chamber 3 cannot 
become filled with warm liquid, then the valves 
3, 5 will remain open during such liquid with 
drawal period. 

If, however, the withdrawal of liquid is not 
sufficient to prevent the entire chamber 3 from 
becoming filled with warm water, then the warm 
liquid will eventually contact the thermostat 
and will again cause the switch 8 to open. This 
opening of the switch 8 will cause the solenoid 
20 to immediately become deemergized, whereupon 
the spring 27 will become effective to promptly 
close the damper valve 5 and to open the switch 
2. Opening of the switch 2 will immediately 
cause the solenoid 9 to become deemergized, thus 
permitting the spring 26 to close the fuel control 
valve 13, so that both the valve 5 and the valve 
f3 will be closed at approximately the same time. 

It will thus be noted that my present improved 
system provides simple but effective means op 
erable by variations in the temperature of the 
liquid within the chamber 3, for initially opening 
the damper valve 5 and shortly thereafter open 
ing the fuel control valve 3 whenever the burner 
O is to be placed in operation; and for insuring 

positive and approximately simultaneous clos 
ing of the valves 3, 5 whenever the burner to 
becomes inactive. This closing of the damper 
valve when the fuel supply is shut off effectively 
prevents loss of heat from within the water cham 
ber 3 by eliminating free circulation of gases 
through the flue 4; and in case the pilot light 
should become extinguished during periods of in 
activity of the heating System, any slight quan 
tities of gas escaping into the combustion cham 
ber 5 Will rise through the fue 4 and Will escape 
to the stack through the small opening 6 formed 
in the damper valve 5. Utmost safety of the 
System is thus insured at all times, and the func 
tioning is obviously entirely automatic, The elec 
trical interconnection of the valves f3, 5 is ob 
viously far superior to any mechanical connec 
tion which might be provided, since such me 
chanical connection must necessarily include le 
vers, cams and other parts which are liable to be 
come inoperative and thus preclude safety and 
reliability in operation. If for any reason the cur 
rent which normally energizes the solenoids 9, 
20, should fail, neither valve f3, 5 will open when 
the switch 8 is closed; but whenever current 
is available at the time the switch 8 closes, the 
damper valve 5 will first be opened and this 
opening will be promptly followed by opening of 
the fuel supply valve 3. Opening of the switch 
f8 will result in prompt closing of both of the 
valves 3, 5 and the improved electrical con 
trolled system makes it possible to utilize the im 
provement in conjunction with automatic water 
heating Systems wherein the heater is turned on 
and off by manipulation of a faucet or other hot 
water utilizing device. 
From the foregoing detailed description of the 

construction and operation of a typical water 
heating system embodying my invention, it will be 
apparent that my present improvement provides 
a system which is very simple in structure and 
highly efficient in operation, and which will ef 
fectively prevent loss of heat due to free circula 
tion of cool air through the fue heater, during 
periods of inactivity of the burner. The eff 
ciency of the heating system is thus enhanced to 
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a maximum, and the electrical system functions 
to insure quick and reliable operation of the valves 
with utmost safety. By utilizing the thermostat 
7 for actuating the solenoids 9, 20 as an activat 

ing source, the opening and closing of the damper 
and fuel supply valves is quickly effected in ac 
cordance with variations in the temperatures of 
the liquid within the chamber 3, and the improved 
system can obviously be applied to various types 
of hot water heaters having One or more heating 
flues penetrating the fluid confining chamber. 
The various parts of the improved System are so 
simple that the entire assemblage can obviously 
be manufactured and installed at moderate COst, 
and also makes these parts readily applicable to 
either existing or new water heaters. 

It should be understood that it is not desired 
to limit this invention to the exact details of con 
struction or to the precise mode of operation here 
in Shown and described, for various modifications 
within the Scope of the appended claims may oc 
cur to persons skilled in the art. 

I claim: 
1. In a water heating System, a chamber hav 

ing a lower water inlet and an upper water out 
let, a fuel burner beneath said chamber, a heating 
flue for Conducting gases of combustion upwardly 
from said burner through the water in said cham 
ber, a fuel Supply valve for said burner, a flue 
valve for controlling delivery of gases from said 
flue, an independent solenoid for directly opening 
each of Said valves, an independent spring for 
directly closing each of said valves, a thermostat 
Operable directly by variations in temperature of 
the water within said chamber, an electric switch 
operable directly by said thermostat, and another 
electric switch operable directly by the movement 
of Said flue valve, said switches being operable 
in Succession to cause said flue and fuel valve 
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Solenoids to open their respective valves in rapid 
Succession whenever the thermostat switch is 
closed and to cause said springs to simultaneously 

6 
close both valves whenever the thermostat switch 
is opened. 

2. In a water heating system, a chamber hav 
ing a lower water inlet and an upper water out 
let, a fuel burner beneath said chamber, a heat 
ing flue for conducting gases of Combustion up 
wardly from said burner through the water in 
said chamber, a fuel supply valve for said burner 
having a reciprocable actuating stem, a flue valve 
for controlling delivery of gases from Said flue and 
also having a reciprocable actuating stem, an in 
dependent solenoid coacting directly with each 
of Said valve stems for opening the valves, an in 
dependent Spring for directly closing each of said 
valves, a thermostat operable directly by varia 
tions in temperature of the water within said 
chamber, an electric switch operable directly by 
Said thermostat, and another electric Switch op 
erable directly by the reciprocation of said flue 
valve stem, said Switches being closable in suc 
cession to cause said flue and fuel valve solenoids 
to open their respective valves in rapid succession 
whenever the thermostat Switch is closed and to 
Cause said Springs to simultaneously close both 
valves whenever the thermostat switch is opened. 

RAY C. NEWHOUSE. 
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