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1. 

This invention relates to composite control 
means for gas-fired hot air furnaces. 
In Conventional gas-fired hot air furnaces used 

for domestic heating such as in homes, stores, 
shops and the like, gas flow control valves which 
are responsive to the opening and closing of elec 
trical circuits through Wall thermostats are gen 
erally used. One Such type control valve con 
sists of a low voltage heating unit that is de 
signed to cause expansion of a fluid within a con 
tainer for effecting the closing of the valve, the 
heating element being in series circuit With the 
thermostat contacts, and after the thermostat 
closes, due to a drop in temperature to a point 
predetermined by the adjustment of the thermo 
stat, the control valve closes, shutting off the 
supply of gas to the burner. In a furnace where 
Such a control valve is employed, the burner Sup 
plies a maximum of heat when the valve is open 
but the flame is entirely off when the valve is 
closed, except for the pilot flame. Some such 
furnaces have controls for the blower motor 
which enable the motor to continue operation for 
a few minutes after the control valve has been 
closed whereby the residual heat of the furnace 
will be directed into the space being heated. 
Such controls may also delay a closing of the 
motor circuit following the re-opening of the gas 
control valve until the furnace has become suffi 
ciently heated after a period of shutdown to avoid 
forcing cold air into the space to be heated. In 
such furnaces, where the outside temperature is 
low, such “on' and 'off' operation of a furnace 
gives noticeable variations in the temperature 
of the heated space which is often considered objectionable. 
In the present improvements, and as one of 

the primary objects thereof, such "on' and "off' 
operation of the furnace is avoided by the pro 
vision of controls which give a "high' and 'low' 
fame at the burner, or a modulated or interme 
diate flame, the low flame providing sufficient 
heat, in conjunction with a continuously operat 
ing blower, to avoid the objectionable relatively 
abrupt changes in the temperature of the heated 
space even in severe winter weather and which 
is adequate in some instances of mild Weather to provide all the heat required. 
Another object of the invention is to provide 

a composite burner control means for a gas-fired 
hot air furnace which includes a primary control 
system consisting essentially of a wall thermostat 
and a gas valve of the type above mentioned, the 
opening and closing of which is controlled by the 
thermostat but which valve is SO modified as to 
permit the maintenance of a low flame even 
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2 
when the valve is closed, and in conjunction with 
said primary control system a secondary or mod 
ulating control means whereby when said control 
valve is open the supply of fuel to the burner may 
be varied for modulating the rate of heat release. 
Since the closing of the thermostat contacts of 

such a primary control means effects the open 
ing of the gas control valve of the type above 
mentioned, the failure of the Supply of electric 
current to the gas controls or a corroding of the 
contacts of the wall thermostat will result in the 
failure of the control valve to open or may cause 
the contacts to remain closed regardless of the 
satisfied demand for heat and hence, for use in 
such emergencies, the control valve under con 
sideration is provided with a manually operable 
member for opening the valve and thus providing 
fuel to the burner. When such a valve has been 
opened manually because the electrical portion 
of the system has become inoperable either by 
reason of the failure of the current supply, cor 
rosion of the thermostat contacts, or by reason 
of the breakdown of the transformer forming a 
part of the electrical control or for other reaSons, 
a dangerous condition may exist since overheat 
ing of the furnace is likely, especially where the 
usual blower motor is inoperative by reason of 
the interruption of the electric power supply. 
Hence close attention must be given to Such a 
control valve when manual operation thereof be 
comes necessary. 

It is an object of the present invention to pro 
vide in conjunction with electrical control means 
for a domestic gas-fired hot air furnace a sec 
ondary control or modulating means which takes 
over the control of the supply of gas to the fur 
nace burner whenever the electrical control 
means becomes inoperative due to interruption 
of the electrical power to the blower motor or to 
the transformer or breakdown of the transformer 
that supplies low voltage current to the ther 
mostatically controlled circuit or circuits or by 
reason of the inoperability of the thermostat 
itself or under other unusual or non-normal con 
ditions referred to hereinafter. When the im 
proved secondary regulating means only is func 
tioning after the main control valve has been 
opened manually, the demand for heat is Sup 
plied under automatic regulation to an extent 
consistent With Safety of the heating apparatus. 
Under sole control of the secondary control 
means, the burner may not supply all the heat 
desired especially if the blower motor is inoper 
able and Weather conditions are severe but the 
supply Will be as great as Safety to the furnace 
will permit. Hence by use of the improved sec 
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Ondary control means, automatic regulation of 
the furnace will be effected within a practical 
range of temperatures notwithstanding the total 
failure of Supply of electrical power to the blower 
motor or to the primary control System. It is 
thus not necessary, where electrical control cir 
cuits have become inoperative to depend on man 
ual “on'...and "off' operation of the main gas 
Supply control valve in order to avoid overheat 
ing the furnace or operating it at dangerous ten 
peratures. 
Another object of the invention is to provide 

a hot air furnace control system which includes 
a continuously operating blower during normal 
operations, and means providing a "high-low' 
gas flame and regulating means therefor avoiding 
abrupt changes in temperature of the heated 
space that is characteristic of “on' and 'off'. 
type gas heating equipment that is controlled 
primarily by a wall thermostat. The continuous 
operation of the blower, during the heating sea 
son, improves the air circulation within the 
home or other space being heated and avoids or 
minimizes the Stratification of the air Such as 
occurs in severe winter weather during intervals 
When no heat is being Supplied by a furnace haW 
ing a conventional control only of the type above 
referred to. 
An additional object of the invention is to 

provide a secondary control or modulating means 
for a furnace of the type mentioned which is 
adapted to effect regulation of the burner in in 
stances. Where the primary regulating means 
would permit the temperature of the furnace to 
rise to a dangerous level or excessively heat the 
air, as for example when the Wall thermostat of 
the primary regulating means fails to open due 
to a defect therein or where it is affected by a 
draft. of cold air as from an adjacent open win 
dow. Under such conditions while the Wall ther 
mostat may be calling for heat, the secondary 
or modulating means of the present improvements 
will permit the supply of heat, by the furnace at 
a rate consistent with Safe furnace temperatures 
without closing the gas control valve of the pri 
mary control means as might occur where a con 
ventional high limit switch is employed as the 
sole high-temperature cut out of the primary 
control System. 
Another object of the invention is to provide 

a gas-fired furnace provided With Control means 
affording high and low burner flames in conjunc 
tion with dual blower air circulating means. Cona 
prising one continuously operating blower and 
a second blower that cuts in or out with high and 
low burner flames respectively, thereby providing: 
less, air circulation at low flame and maximurin 
circulation at high flame. 
Other objects of the invention relate to various 

features of construction and arrangement of 
parts which will be apparent from a considera 
tion of the following specification and accom 
panying drawings, wherein: 

Figure 1 is an elevational view of a gas-fired 
hot air furnace enabodying the present improve 
ments; Fig. 2 is an enlarged elevational view showing 
the furnace heating chamber and combustion 
chamber in section and illustrating the appara 
tus constituting the primary control means as 
well as a secondary or modulating control 
leanS Fig. 3 is a broken view of a modulating valve 

shown partially insection; and Fig. 4 is a diagrammatic view of a modified 
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4 
furnace controi with dual blowers for providing 
maximum and minimum air circulation during 
high and low flame periods. 
In FigS. 1 to 3 of the drawings, a gas burner 

indicated generally by the numeral 0 is shown 
located within a vertical air duct forming a 
part of a combustion chamber forming member 
2. The hot gases from the flames of the burner 

rise into the combustion chamber A and heat the 
walls thereof while the exhaust gases pass through 
various ports 3 in the sides of the chamber Walls 
and rise through ducts f4 which unite at the top 
of the member 2 and there communicate with 
an exhaust 5 which generally leads to a stack 
or chimney. Surrounding and spaced from the 
combustion chamber forming member 2 is a cy 
lindrica enclosure 6 which constitutes the air 
heating chamber B and into which air is forced 
by a blower operated by a motor 3 in the 
structure shown in Fig. 2. The air that enters 
the blower 7 is generally cool air that passes 
downwardly from the heated space which may be 
the room or rooms of a home, store, or the like, 
through a cold air return duct 9 which directS 
the air through a suitable air filtering means 20 
to the intake of the blower 7. The air in now 
ing upwardly through the heating chamber B con 
tacts the heated walls of the member 2, as well 
as the ducts 4, and exhausts from the chamber 
through a port 2; which communicates with a 
duct 22 which forms a portion of the hot air de 
livery system that supplies the air to the heated 
space as through a register or registers (not 
shown) in the Walls of the heated Space. Sur 
rounding the hot air chamber 6 and enclosing 
the gas valves forming part of the present com 
posite control system is an exterior casing 23. 

Fuel gas is supplied to the burner ( from a pipe 
24 from any suitable source and normally passes 
through a series of valves hereinafter to be de 
scribed. One of such valves is a shutoff valve 
25 which is opened by current generated by a 
thermocouple located in or adjacent a pilot 
burner 26, the thermocouple 27 supplying cur 
rent through the conductors 28 to the valve 25 
for opening it and holding it in open relation. 
The valve 25, as well as the thermocouple are of 
known construction and need not be Specifically 
described since, perse, they form no part of the 
present improvements. The valve 25 is conven 
tionally provided with a push button opening de 
vice 29 which, when opened, permits gas to paSS 
into the tube 30 (when the manually operable 
valve 3 has also been opened) - which gas is di 
rected by the tube 30 to the pilot 26. When the 
pilot has been ignited, the thermocouple is heated 
to generate current which opens and holds the 
valve 25 open. In the event the pilot flame 
should be extinguished, the thermocouple will 
cease generating current and the valve 25 will 
close automatically shutting off the Supply of all 
gas to the burner. In series with the shutoff valve 25, there is 
shown a conventional gas pressure regulator 32 
which may or may not be used and the construc 
tion of which is conventional and forms no part 
of the present improvements. After passing 
through the regulator 32, the gas passes through 
a main shutoff valve 33 when open and which is 
manually operable, and it then passes through a 
valve 34, which is electrically operated to Open 
position against spring action and then to. a. 
modulating valve 35, whence it passes to the 
burner 9. The valve 34 constitutes a part of the primary. 
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control system above referred to and is of known 
construction but the valve illustrated has been 
modified slightly to enable the present improved 
furnace operation to be made effective. Sinee the 
valve 34 is of known construction, it is not neces 
sary to describe it in detail. However, when cur 
rent is delivered to the valve 34 from a trans 
former 36 by reason of the closure of the contacts 
of a wall thermostat 3i, a heating coil within the 
valve casing is energized which heats up a fluid 
in a container or boiler which thereupon expands 
and moves the valve closure member 38 to open 
position, that is, away from the seat 39, thus per 
mitting the full supply of gas to pass through the 
valve 34 from left to right as viewed in Fig. 2. The 
modification of the valve 34 above referred to 
consists in providing a by-pass in the form of a 
drilled hole 40 in the closure member 38 whereby 
a predetermined volume of gas per hour can pass 
through the valve notwithstanding that the clo 
Sure member 38 is in closed position. Other by 
pass means may be provided. After passing 
through the valve 34, the gas passes through the 
valve 35 when the latter is open. 
Valve 35 is of the gas regulating type and is 

normally open at room temperature but moves to 
or toward a closed position when a fluid in a bulb 
4 is heated, the bulb communicating with the 
valve through a Small diameter tube 42. In other 
Words, the modulating valve 35 is of the type 
often used in controlling the temperature of 
Ovens in domestic gas ranges. The valve 35 is 
provided With an adjustable member 33 and suit 
able associated graduations or indicia, whereby 
the valve can be set to start closing at predeter 
mined temperatures, that is, temperatures affect 
ing the bulb 4. The bulb 4 preferably is located 
in or adjacent the hot air outlet 2 of the furnace 
whereby the hot air emerging from the heating 
chamber 3 will sweep across the bulb. When 
the temperature of the air affecting the bulb 
corresponds in temperature to the temperature 
Setting of the adjustable member 43 of the valve 
35, the valve will move toward closed position for 
reducing the flow of gas to the burner. The valve 
tends to maintain the temperature of the air af 
fecting the bulb at that corresponding to the set 
ting of the adjustable member 43 since the valve 
likewise will move toward open position by spring 
pressure, if the temperature of the air at the 
bulb drops below that indicated by the setting 
of member 43. The valve is thus of the regulat 
ing type, tending to supply the quantity of gas to 
the burner required for maintaining a selected temperature at the bulb. 
The valve 35, however, is provided with a by 

pass shown in Fig. 3, the by-pass being indicated 
by numeral 44, and having a flow capacity not 
less than that of by-pass 40 of valve 34. Hence, 
it will be seen that, notwithstanding the closure 
of the valve 34, as well as of the valve 35, a pre 
determined quantity of gas can flow to the burner. 
The capacities of the by-passes referred to are 
Such as to maintain the burner at 'low' fiame, 
It has been found that by-passes in the two 
valves sufficient to permit the flow therethrough 
of approximately 15 cubic feet of gas per hour are 
usually adequate for maintaining the burner at 
low flame and thus Supplying approximately 
12,000 B. t. u. per hour where the gas gives ap 
proximately 800 B.t. u.per cubic foot. In greater 
capacity heating units, of course, or where gas of 
lower thermal capacity is used, larger by-passes 
may be used, but for furnaces for 5 and 6 room 
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6 
dwellings, the by-passes mentioned have been 
found to be satisfactory. 

In the normal operation of the furnaee, the 
member 43 of valve 35 may be set to the maxi 
mum open position, that is, in a position where 
the bulb 4f will not effect closure of the valve un 
til the temperature of the air leaving the hot air 
-chamber B is approximately 212 degrees F. The 
closing of the wall thermostat 37 in response to 
the demand for heat in the space being heated 
will cause the valve 34 to open. The opening of 
the valve, is gradual, that is, it requires several 
Seconds to open, due to the fact that the current 
through the thermostat must effect the heating of 
the fluid in the boiler of the valve which, by 
rea,Son of its expansion, moves the closure men 
ber 38 against Spring action to open position. 
The gradual opening of the waive 34 avoids noise 
resulting from Sudden combustion of gas com 
non in SOme types of gas furnaces. When the 
valve 34 opens, valve 35 being already open, the 
flane Will increase to its maximum value, that is, 
the flame will be high. In the form of the inven 
tion shown in Fig. 2, the motor 8 is designed to 
operate the blower 7 continuously so long as the 
main Switch S is closed. When the temperature 
of the space being heated rises to that corre 
SpOnding to the setting of the wall thermost at 37, 
the thermostat circuit will be opened and the 
valve 34 will close. The by-pass 40 will continue 
to supply gas through the valve however, and 
hence the flame will not be extinguished but will 
be reduced to low flame. The valve 34 and the 
control circuit including the wall thermostat, just 
above described, and a high temperature safety 
Switch 45, constitute the primary control system 
above referred to. En Fig. 2 of the drawing, the 
Safety Switch 45, which is normally closed, is de 
Signed by its manufacturer to open thermostati 
cally at relatively high temperature, for example 
250 degrees F. Switches of the type referred to 
are of known construction and need not be de 
Scribed, one such type being manufactured by 
Spencer Thermostat Company, Attleboro, Mass., 
and known to the trade as a “Klixon' switch. 
This switch 45 is located at the top or dome of 
the heating chamber B or the hottest part of the 
furnace and is shown connected in series with the 
wall thermostat. The purpose of this high tem 
perature switch is to open the circuit of the heat 
ing element of the valve 34 whenever the tem 
perature of the furnace has reached the maxi 
mum considered safe. Normally, of course, the 
Switch 45 does not function since the wall ther 
mostat 3 will open the control circuit of the 
valve 34 before the temperature of the furnace 
effects the opening of the valve 45. However, 
should the contact members of the wall thermo 
stat 3 stick or fail to open, thus tending to hold 
the valve 34 in open relation, the temperature of 
the furnace would continue to rise and should it 
rise, under those circumstances to the operating 
temperature of the switch 45, it will open and 
thus interrupt the control circuit of the valve 34 
and permit the latter to close. Before the SWitch 
45 opens, the temperature of the deiivered air 

ASSunning, 
however, that the wall thermostat functions as 
intended, it solely controls the operation of the 
Valve 34 which supplies gas in maximum quan 
tities to the burner upon demand for heat in the Space being heated. 
In the event of a failure of the supply of cur 

rent to the transformer 36 or in the event of a 
breakdown of the transformer, the valve 34 will 
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close, thus shutting off the supply of gas to the 
burner except such as will pass through the by 
pass 40. The valve 34 is provided with a manual 
ly operable member 46 by means of which the 
closure member 38 can be depressed manually. 
Depressing the member 45 forces the valve stem 
downwardly and thus moves the closure member 
38 to open position which permits the maximum 
flow of gas through the valve. Hence, in the 
event of power failure, as above mentioned, or 
in the event of a breakdown of the transformer 
36, or in the event of the corrosion of the contacts 
of the wall thermostat 37 to such an extent that 
the contacts will not close the circuit through the 
heating element of the valve 34, the latter may be 
opened manually by depressing the member 48. 
The construction of the valve 34 which permits 
the manual opening as described is well known 
and need not be described in detail, except that 
when the member 46 has been depressed manual 
ly to the required extent, it is retained in the de 
pressed position by catch means which will be 
released upon re-establishment of the electrical 
circuit through the waive. Hence, in the event 
of the failure of valve 34 to open automatically, it 
may be manually opened whereby the maximum 
supply of gas can flow to the burner , since the 
valve 35 normally will have been opened by the 
lack of heat in the furnace. Since, in the event 
of such power failure, the thernostat 3, as Well 
as the switch 45 will be inoperative, the supply of 
gas to the burner through valve 34 can be reduced 
by manual restoration of the plunger 46 to its 
normal upper position. Such manual control 
of the valve is troublesome, especially where it is 
located in the basement of a home. it is one of 
the purposes of valve 35 to take over the regula 
tion of the flow of gas to the burner in the event 
of a failure in the electrical supply. When the 
current supply has been interrupted, the member 
4.6 may be depressed manually to open the Walve 
34 to permit the maximum quantity of gas to pass 
through the valve. The valve 35 will permit such 
gas to flow to the burner until such time as the 
bulb 4 has been heated to a temperature corre 
sponding to that for which the member 43 has 
been adjusted whereupon the expansion of the 
fluid in the bulb acting through the capillary duct 
42 will move the closure member 4 of valve 35 
toward closed position and thus reduce the Sup 
ply of gas to the burner. Should the closure 
member 47 of valve 35 be moved to the fully 
closed position, the by-pass 44 thereof will still 
permit the fame to operate at 'low' flame. The 
flame will, of course, increase as the valve 35 
opens more fully in response to decrease in the 
temperature of the air affecting the bulb 4t. This 
secondary control system comprising the valve 35 
and the heat responsive bulb 4 thus Will take 
Over the automatic regulation of the furnace not 
withstanding the failure of the primary Systern 
to control the furnace by reason of interruption 
of the supply of power to the transformer or to 
the motor. When the secondary control means 
has taken over the regulation of the furnace by 
reason of the interruption of the electrical power 
supply, the motor 8 will, of course, be inopera 
tive and the flow of air through the furnace will 
be materially reduced and consequently the 
furnace will be less effective in delivering heat 
than where the motor is in operation. The cali 
bration of the member 43 to provide for the de 
livery of the maximum amount of gas to the 
burner is such as to avoid extreme furnace ten 
peratures which are considered dangerous and 
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8 
thus, by reason of the secondary control means, 
the furnace will operate at "high' and 'low' 
flame automatically but safely. The provision of 
the cooperating by-passes in the valves 34 and 35, 
as stated above, provides for a low flame at the 
burner notwithstanding that both valves 34 and 
35 are closed and hence in cold winter Weather, 
with a motor 8 in operation, the supply of heat 
to the space being heated never completely termi 
nates. As a result of the normally continuous 
movement of the cool air from the space being 
heated through the furnace and back to the space 
in conjunction with the high-low fame of the 
burner there is avoided the stratification of the 
cold and warmer air which is often noticeable 
Where prior control systems of the type above 
mentioned are employed. As stated, the supply 
of some heat by reason of the low flame of the 
burner, notwithstanding that the circuit of the 
Wall thermostat may be open reduces the rate of 
temperature fall in the space being heated and 
thus provides a more comfortable average tem 
perature in Such space. 
Not only does the described secondary control 

System provide for automatic regulation of the 
furnace in the event of failure of the primary 
system to control the operation of the furnace, 
but the Secondary System functions as a modul 
lating means for reducing the temperature of the 
air delivered to the register or registers of the 
heated space. The regulating valve 35 even when 
set to the fully open position by adjustment 
Of the member 33 Will begin to close when the 
temperature of the air affecting the bulb .. 4 
reaches a predetermined maximum determined 
by the calibration of the adjusting member, 
preferably about 212 degrees F. Hence not 
Withstanding the fact that the wall thernostat 
37 is calling for heat, if the temperature of the 
air passing the bulb into the hot air distrib 
uting duct 22 rises to the maximum predeter 
mined by the adjustment of the member 43, the 
valve 35 will reduce the flow of gas to the furnace 
and prevent further rise in the temperature of 
the delivered air. Thus if the Wall thermostat 37 
should be affected by cold air from an open win 
dow, and maintain the valve 34 open, the modu 
lating valve will begin to reduce the flow of gas 
to the burner when the air sweeping past the bulb 
A reaches a predetermined temperature. 

if a gas-fired furnace not equipped with the 
present improvementS is designed to Supply 
heated air to six Wall registers, for example, and 
Several of the registers should be closed, a re 
duced volume of air will flow through the furnace 
but the thermostat night continue to call for 
heat, after the temperature of the air issuing 
from the open register or registers has become 
dangerously high or until the high limit switch 
45 has opened and cause the gas valve 34 to 
close, thereby interrupting the supply of heat. 
With the present incculating control means in 
corporated in the composite furnace control, the 
temperature of the air at the registers will not 
rise above that permitted by the setting of the 
valve 35. Such modulating action of the valve 
35 is effective at temperatures below that at 
which the high temperature switch 45 will open 
the control circuit of the waive 34. The closure 
of the valve 34 reduces the fiame to “low' or such 
as is Supported by the volume of gas fiowing 
through the by-pass 49 which materially reduces 
the delivery of heat to the heated space. Such 
reduction of heat would occur by the opening of 
the Safety Switch 45 but where the improved 
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modulating means are employed in conjunction 
with the primary control system, the adjustable 
member 43 of valve 35 can be set S0, as to re 
duce the size of the gas flame and so prevent a 
rise in furnace temperature such as Will effect 
the opening of the Switch 45. The modulating 
valve can thus assure delivery of a volume of 
heated air to the heated space at a temperature 
that varies between that afforded by the high 
and low flames of the burner and, while avoid 
ing dangerous furnace temperatures as well as 
excessive hot air temperatures at the registers, 
permits continuous delivery of heat to the heated Space. 
For the purpose of reducing the rate. of re 

circulation of air through the furnace during 
periods of low flame, the modified structure 
shown somewhat diagrammatically in Fig. 4 ha,S 
been provided. In this structure, two blowers 49 
and 50 are provided, operable by motors 5, 52 
respectively. One of the motors, such as motor 
5, is a continuously operable motor and is en 
ergized so long as the main switch S is closed. 
The motor 52 is turned on and off by a relay 53 
which is closed to start the motor whenever the 
Wall thernostat is closed and is opened. When 
the Wall thermostat opens. The control of the 
motor 52 by the wall thermostat provides for 
the delivery of the maximum volume of air to 
the furnace whenever the primary control cir 
cuit has opened the valve 34 and the flame is 
high, that is, the maximum flane or a flame that 
has been modulated by the secondary control 
means. With the dual blower structure, a re 
duced volume of air is forced through the furnace 
at low flame, that is, whenever the Wall ther 
nostat has effected the closure of the valve 34. 
The reduced rate of flow of air through the 
furnace at low flane insures higher temperature 
of the air issuing from the register or registers 
during such periods and avoids the cooling of 
the furnace to the point where the air issuing 
from the registers will be uncomfortably cool to 
those sitting close to the registers. 

It will be understood from the above descrip 
tion that the improved gas-fired furnace con 
trol means comprises, in combination, a primary 
Control means consisting of a conventional Wall 
thermostat and a known gas control valve that 
is moved to open or closed position by the closing 
and opening of the thermostat, which valve how 
ever has been provided with a by-pass, such as 
indicated at 4 in Fig. 2, to provide for a low 
filame even when the thermostat is not calling 
for heat and a secondary or modulating control 
ineans that can take over the automatic control 
Of the furnace in the event of the failure of the 
primary control means and which also can effect 
a nodulation of the flame when said gas control 
Valve is open. Such modulating action of the 
high flame not only provides a safety factor by 
avoiding overheating of the furnace and exces 
sive heating of the air delivered to the registers 
but the modulating means may reduce the size 
of the fame in the furnace gradually as the tem 
perature of the air passing through the furnace 
reaches a predetermined degree notwithstanding 
that the wall thermostat is calling for heat and 
thus prolong the periods of operation of the 
furnace between the low flame periods and pro 
viding a more stable temperature level in the heated Space. 
By means of the composite control means pro 

vided, a more uniform supply of heat to the 
heated space can be provided which is especially 
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10 
desirable in Severe Winter Weather. For exahn 
ple, let it be assumed that it is desirable to main 
tain the temperature of the Space at approxi 
mately 72 F. The Wall thermostat 37 may be 
Set to open at a few degrees above 72, say 75, 
and the adjustable member 43 of valve 35 can 
be adjusted to become operable when the tem 
perature of the furnace is correlative to heated 
Space temperature of 72. When the tempera 
ture of the space rises to 72, the valve 35 will be 
gin to close for modulating the flame at the 
burner whereby the temperature of the space 
will not rise above 72 unless the weather should 
moderate, in which case the temperature of the 
space will rise and at 75° the wall thermaostat 
would open and effect closure of the valve 34 and 
reduce the gas supply to provide a low flame. 
The effect of modulating the flame, as described, 
at a temperature below the setting of the cut 
out temperature of the wall thermostat is to pro 
long the periods of operation of the furnace at a 
heat releasing rate above that provided by the 
low flame and thereby maintain a more uniform 
average temperature in the heated space. The 
improved control thus provides not only a high 
low flame operation of the burner but effects 
nodulation of the high flame to intermediate 
flames which provide less heat than the high 
flane but more heat than the low flame. Like 
Wise, the Secondary control system functions as a 
Safety control for the furnace when it is under 
the regulation of the primary control means and 
can take over the control of the furnace upon 
failure of the primary control means to function 
as intended. During such periods of inopera 
bility of the blowers as during interruption of 
electrical power to the primary control means, 
it is desirable to remove the filters to insure bet 
ter gravity circulation of the air during sole 
control by the secondary system. 
When the valve member 35 is set at a relatively 

high temperature and the wall thermostat is 
Set at a relatively low cut-out temperature 
whereby the modulating means does not become 
effective, the furnace will be controlled only by 
the primary control means and under such con 
ditions of operation, the high-low flame arrange 
ment described, in conjunction with the dual 
blower arrangement shown in Fig. 4 providing 
for maximum circulation at high flame and mini 
nun circulation at low flame, provides a supply 
of heat sufficiently uniform in moderate Weather 
as to avoid the discomforts resulting from the 
Stratification above described. 
While I have shown and described the pres 

ently preferred structure of the improved com 
posite furnace control means, changes may be 
made therein within the spirit of the invention 
defined by the following claims. 

claim: 
1. In combination with a gas fired hot air 

furnace provided with a gas burner, a gas line 
for Supplying gas thereto, a primary control 
ineans for the gas comprising an electrically 
controlled Self-closing valve having a by-pass 
opening and movable to open position under 
electrical influence of a thermostat, a wall 
thermostat located in the heated space served 
by the furnace for controlling the operation of 
Said valve to open position to provide a maxi 
imum gas flame, a high temperature safety switch 
located in Said furnace and responsive to ex 
CeSS temperatures therein, said safety switch 
being electrically connected to said self-closing 
Valve and thermostat and operable to close 
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said valve in the event of mechanical failure 
of said thermostat, said valve being manually 
Operable to a latched open position whereby gas 
can be supplied to the burner during periods 
of interruption of electrical current to the control 
means, a secondary control means comprising 
a second valve in said gas line located between 
Said first valve and said burner, heat responsive 
means located at the furnace outlet for the 
heated air for effecting adjustment of Said Sec 
ond valve responsive to temperatures of the 
heated air issuing from the furnace for varying 
the flow of gas through said second wave to 
effect modulation of the burner flame during 
periods when the first mentioned valve is main 
tained open through manual control, and by-paSS 
means in said second valve cooperating with said 
first mentioned by-pass for supplying gas to the 
burner when either or both valves are closed. 

2. In a gas fired furnace as set forth in claim 1, 

0. 
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2 
means for circulating air to be heated through 
the furnace at a maximum rate during periods 
of high flame and at a reduced rate during a 
period of low flame. 

WILLIAM W. R.F.L.E. 
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