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My invention relates to the heating of 

buildings by artificial heat, being more 
specifically automatically operated dampers 
arranged in the flue pipes and heat delivery 

5 pipes of a furnace or heater whereby the op 
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eration of the heater is automatically ad 
justed. 
Gas heaters are ordinarily constructed with 

a fire box, headers and connecting flue pipes 
or passages so that the heated products of 
combustion are caused to travel in a tortuous 
path through the heater. When such fur 
naces or heaters are started the chimney and 
flues are usually cold so that considerable 
time is required before the furnace becomes 
heated due to the fact that the products of 
combustion must travel over a long, cold tor 
tuous path until proper draft is established 
by the heating of the chimney. 

It is also a fact that, when the fire is first 
started, due to the absence of sufficient draft 
in the stack to withdraw the products of 
combustion, the products of combustion tend 
to condense upon the walls of the furnace. 
This condensation forms a harmful and un 
desirable corrosion on the furnace wall. To 
overcome these objectionable features I pro 
vide a by-pass for the products of combustion 
controlled by an automatic damper by means 
of which, when the furnace is started, the 
heated gases pass more directly to the chim 
ney whereby the chimney is quickly heated 
and proper draft insured, at which time the 
by-pass is closed and the heated gases travel 
their normal course through the furnace. On 
extinguishing the fire the by-passis automati 
cally opened allowing the incoming cold air 
to pass to the chimney, thereby obviating the 
above-mentioned condensation in the fur 
aC0. 

Furnaces of the type referred to are usually 
provided with a series of heat delivery pipes 
which discharge into rooms situated at vary 
ing distances from the furnace, pipes of 
varying lengths being used for this purpose. 
It is a known fact that the shorter in length 
the pipe the more heat delivered, which re 
sults in uneven distribution of heat. . 
To overcome this objectionable feature I 

provide in each heat delivery pipe a damper 

which is automatically operated according 
to the heat in the pipe so that heat is evenly 
distributed through the pipes regardless of 
length. The dampers referred to are of the 
thermostatically controlled type and those 
dampers arranged in the heat discharge pipe 
are provided with thermostats so constructed 
that they are sensitive to operate their as 
Sociated dampers so that the same tempera 
ture of heated air is delivered to all the 
'OOS. 

It is one of the principal objects of my 
invention to provide a hot air furnace or 
heater with automatically operated control 
means of simple form and construction 
whereby the passage of the products of com 
bustion through the heater is regulated and 
also automatically operated control means 
separately controlling the delivery of heated 
air from the furnace to the rooms to be heated. 
Other objects and advantages will appear 

hereinafter from the following description 
and drawings. 

Referring to the drawings which are for 
illustrative purposes only; 

Fig. 1 is a vertical sectional view of a hot 
air furnace showing an embodiment of my 
invention. 

Fig. 2 is a sectional plan view on line 2-2 
of Fig. 1. - 

Fig. 3 is a vertical sectional view on line 
3-3 of Fig. 1. 

Fig. 4 is an enlarged sectional view of the 
flue by-pass showing a damper therein with 
thermostat attached thereto. 

Fig. 5 is a sectional view on line 5-5 of 
Fig. 4. 

Fig. 6 is a sectional view similar to Fig. 5 
but showing a modified form of damper con 
struction; and 

Fig. 7 is a diagrammatic view of the dis 
charge pipes of the furnace and heat collect 
ing chamber. 
More specifically describing the furnace 

illustrated in the drawings, 11 designates the 
outer wall of the furnace and 12 the inner 
wall spaced apart from the outer wall to 
form a heat insulating space 13therebetween. 
14 designates the fire box having a burner 15 
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therein and an air intake box 16 formed 
therebelow. 
Mounted above the fire box are two headers 

17 which receive the heated products of com 
bustion from the fire box through flues 18, 
the products of combustion or heated gases 
passing from the headers downwardly from 
such headers through flues 20 to a lower 
header 21 which is connected by means of a 
pipe 22 to the stack 23. A portion of the 
air to be heated is taken from below the 
furnace by means of pipes 25 into the heated 
air chamber 26 of the furnace, which pipes 
extend from the bottom wall 27 through the 
fire chamber, thence through the flues 18 and 
through headers 17. Other air pipes are pro 
vided as indicated at 28 which extend verti 
cally through the fire box as well as addi 
tional pipes 30 which extend vertically 
through headers 17, flues 20 and lower 
header 21. 
From the description of the furnace here 

inabove, it will be noted that the heated gases 
or products of combustion from the fire box 
or chamber 14 first travel upwardly through 
flues 18 into the headers 17, thence down 
wardly through flues 20 into the lower header 
and through pipe 22 to the stack. 

30 
Means are provided for by-passing these 

heated gases directly from the headers 17 to 
the stack which consists of a by-pass pipe 
35 connected to the stack at one end and 
having branch pipes 36 to each of the headers 
17. Located in the pipe 35 is a damper 37 ro 
tatably mounted therein on a shaft 38, the 
central portion of the damper being cut out 
to receive a spiral or coiled thermostat 40, 
one end of which is secured to the shaft 38 
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in any suitable manner and the other end 
of which is flattened to ride over a quadrant 
41, such flattened end of the thermostat and 
the quadrant 41 being provided with corre 
sponding holes 42 so that tension on the ther 
mostat can be regulated and adjusted by 
means of a bolt 43. m 
This thermostat 40 is adjusted so that, 

when the furnace is cold, the damper 37 is 
in open position as shown in Figs. 1, 2 and 4 
so that, when the fire is started, the length 
of the passage traversed by the products of 
combustion is shortened; that is, such prod 
ucts of combustion pass directly from the 
headers 17 through by-pass pipe 35 to the 
stack or chimney 23, but, as the furnace be 

55 comes heated, the damper 37 closes and the products of combustion pass throughout the 
length of the headers 17, thence through flues 
20 to the header 21 before reaching the chim 
ney so that a maximum amount of heat is 
taken up by the air. When the furnace fire 
is extinguished, the cold air rushing into the 
furnace causes the thermostat 40 to open the damper 37 so that the cold air is bypassed 
through pipe 35 to the stack and condensa 
tion of moisture in the furnace is minimized. 

1834,958 

The air heated in the furnace collects in a 
collection chamber 46, being conducted from 
such chamber by hot air discharge pipes. 47, 
48 and 49. These pipes 47 to 49, inclusive, 
as indicated diagrammatically as shown in 
Fig. 6, are of different lengths, the pipe 47 . 
being the shortest pipe, 49 the longest and 
48 a pipe of intermediate length 50-desig 
nates a relief pipe. Each of the pipes 47 
to 50, inclusive, are provided with a thermo 
stat controlled damper indicated in dotted 
lines at 51 of the same general construction 
as shown in Fig. 4, the damper being ad 
vanced substantially 90° relative to the for 
mer construction, so that it is opened instead 
of closed by an increase in temperature. 

It is to be understood that each of the pipes 
47 to 49, inclusive, is provided at its room out 
let end with a manually operated register as 
indicated in dotted lines at 52 on the pipe 47, 
such being the usual provision made in instal 
lations of heating equipment for houses and 
the like. 
For the purpose of even distribution of 

heated air through pipes 47, 48 and 49, the 
respective thermostats in said pipes are ad 
justed so that the thermostat in the longest 
pipe 49 will be more sensitive to heat than the others, resulting in a quicker opening of 
the damper in that pipe, the thermostat in 
pipe 47 being adjusted so as to get a slower 
opening of its associated damper, and the 
thermostat in pipe 48 acting slower than one 
in the long pipe and quicker than the one in 
the short pipe whereby the amount of heat 
delivered through all the pipes is approxi 
mately the same. The vent relief pipe 50 is 
also provided with a thermostat controlled 
damper 51 which operates to vent hot air into 
the cellar or room in which the furnace is 
situated, the thermostat on such damper be 
ing regulated so that the damper, is only 
opened by the collection of excessively heated 
air in the furnace which would be occasioned 
by closing of the registers in the outlet ends 
of the heat delivery pipes. 

It will be understood that, when the fire 
in the furnace is extinguished, cold air is 
drawn through the furnace and into the pipes 
47, 48 and 49, and the valves 51 are so adjusted 
that the temperature drop caused by the in 
coming cold air is effective to close these 
valves and prevent the admission of cold air 
to the house. m . . . . 

60 designates a draft relief device in the 
stack which consists of a member 61 which 
extends across the stack, the stack at such 
point being formed with a skirt 62 open at the 
bottom so that in the event of sudden down 
draft in the stack the same is diverted into the 
enlarged space in the skirt 62. The skirt dur 
ing ordinary operation allows air to enter the 
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stack through the open bottom of the skirt 
which air mixes with the products of combus 30 
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tion and prevents overheating of the stack 
and excessive draft. 

Fig. 6 illustrates a modified form of ther 
mostat controlled damper 37 adapted for 
optional use in the replacement of the damper 
37 in the by-pass pipe 35. The thermostatic 
coil 40 in this type of damper is adapted to 
be actuated partially by heat conducted from 
the damper supporting shaft 38 and par 
tially by the hot air in the heated air cham 
ber 26 in which the damper is positioned. 
Although a valve of this character demands a 

... greater sensitivity in the thermostat to pro 
duce the same action as would be obtained 
in a valve of the character shown in Fig. 5, 
such a construction obviously increases the 
accessibility of the thermostat and precludes 
the possibility of an accumulation of soot 
forming thereon such as might occur in the 20 
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use of a valve of the other type with a coal 
or wood burning furnace. 

It will be understood that while I have 
herein described and illustrated one embodi 
ment of the invention, that the flame control 
damper is not limited in its use to gas fired 
hot air furnaces, but may be adapted with 
equal facility to steam or hot water boilers 
or any type of furnace or heater which is pro 
vided with a vent or stack, also that various 
other modifications, such as varying the posi 
tion of the thermostatic coil relative to the 
valve plate, etc., might be made. The inven 
tion is therefore not limited to the precise con 
struction set forth but includes within its 
scope whatever changes fairly come within 
the spirit of the appended claims. 
I claim as my invention: 
1. A hot air furnace embodying: a heat 

chamber; a combustion chamber; a stack; in 
direct conducting means between said com 
bustion chamber and said stack for conduct 
ing products of combustion from said com 
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bustion chamber to said stack; a by-pass for 
conducting products of combustion directly 
from said combustion chamber to said stack; 
automatic means for closing said by-pass 
after said stack has been heated to a predeter 
mined temperature; heated air discharge 
pipes connected to said heat chamber; and 
automatic means for closing said pipes 
against air passage until said combustion 
chamber has been heated to a predetermined temperature. 

2. A hot air furnace embodying: a heat 
chamber; a combustion chamber; a stack; 
indirect conducting means between said com 
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to said heat chamber; a damper in each pipe 
and thermostatically controlled damper op 
erating means for opening said dampers 
after said combustion chamber has been 
heated to a predetermined temperature. 

3. A hot air furnace embodying: a heat 
chamber; a combustion chamber; a stack; 
indirect conducting means between said com 
bustion chamber and said stack for conduct 
ing products of combustion from said com 
bustion chamber to said stack; a by-pass for 
conducting products of combustion directly 
from said combustion chamber to said stack; 
automatic means for closing said by-pass 
after said stack has been heated to a predeter 
mined temperature; a series of heated air dis 
charge pipes of unequal length connected to 
said heat chamber, a damper in each pipe 
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and thermostatically controlled damperop 
erating means for operating said damper 
after said combustion chamber has been 
heated to a predetermined temperature, said 
thermostatically controlled damper operat 
ing means being adjustable to evenly dis 
tribute the heated air through said pipes. 

4. In a heating unit: a furnace; a heated 
air chamber in said furnace; a series of 
heated air discharge pipes of unequal length 
connected with said chamber; a damper in 
each of said pipes; and automatic tempera 
tle responsive means in said pipes for actu 
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fating said dampers, said damper actuating 
means being of sensitivity increasing in pro 
portion to the lengths of the respective pipes. 

5. In a heating unit: a furnace; a heated 
air chamber in said furnace; a series of 
heated air discharge pipes of unequal length 
connected with said chamber; a damper in 
each of said pipes; and automatic tempera 
ture responsive means in said pipes for actu 
ating said dampers, said damper actuating 
means being of sensitivity increasing in pro 
portion to the lengths of the respective pipes 
and one of said pipes being a relief pipe in 
which the sensitivity of the damper actuat 
ing means therein is substantially below the 
sensitivity of the damper actuating means in 
any of the other pipes. . 
In testimony whereof, I have hereunto set 

my hand at Los Angeles, California, this 18th 
day of September, 1928. 

JESSE A. MARTN. 

bustion chamber and said stack for conduct 
ing products of combustion from said com 
bustion chamber to said stack; a by-pass for 
conducting products of combustion directly 
from said combustion chamber to said stack; 
automatic means for closing said by-pass 
after said stack has been heated to a predeter 
mined temperature; a series of heated air 
discharge pipes of unequal length connected 
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