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This invention relates to heating apparatus of 
the type in which the chimney forms at least a 
part of the heat exchanger. 
A principal object of the invention is to pro 

Vide a novel and less expensive construction of 
heating apparatus of the foregoing type. 
Another object of the invention is to provide 

a heating system formed of sheet metal in which 
the chimney which comprises a straight vertical 
flue is surrounded by a sheet metal jacket along 
a Substantial part of its length to provide a heat 
exchanger through which air to be heated is cir 
culated in counterflow relationship with respect 
to the flue gases. 
Another object of the invention is to provide 

a compact, very efficient, and inexpensive form of 
heating apparatus comprising a unit formed 
largely, if not entirely, of sheet metal and which 
is adapted for use in low-cost homes, factories, 
stores, etc., which do not have any basements, 
and which heating apparatus is adapted to be 
arranged either on the floor of the building or 
suspended from above. 
Another object of the invention is to provide a 

Simplified, inexpensive type of sheet metal fur 
nace construction which is formed integrally with 
the chimney and which has comparatively small 
horizontal dimensions relative to the height of 
the furnace So that very little floor space there 
for is required. 
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ment of the heating apparatus illustrated in 
Fig. 5; 

Fig. 7 is a diagrammatic illustration of the con 
trol circuit for the motor of the blower of the unit 
illustrated in Fig. 6; 

Fig. 8 is a view similar to Fig. 6 but illustrating 
a modified form of the invention; 

Figs. 9 and 10 are fragmentary views illustrat 
ing modifications of Figs. 8 and 6 respectively. 

Referring now to Figs. 1 to 4, there is illus 
trated a part of a house having space to be heat 
ed comprising rooms 2 and 4, attic 6, a roof 
8, and no basement. A closet 20 of rectangular 
form and formed of sheet metal is supported 
upon the floor 22 and extends vertically through 
and above the ceiling 24. A substantially straight 
sheet metal chimney 26 having an enlargement 
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Other objects and advantages of the invention 
will be apparent from a consideration of the foll 
lowing Specification taken in conjunction with 
the accompanying drawings, of which there are 
two sheets and wherein: 

Fig. 1 is a vertical cross section through a part 
of a house illustrating one embodiment of the 
invention and the air circulation through the 
furnace and the house; 

Fig. 2 is a horizontal section taken in a plane 
along the line 2-2 of Fig. 1, looking in the di 
rection of the arrows; ? 

Fig. 3 is a horizontal Section taken along the 
line 3-3 of Fig. 1, looking in the direction of the 
arrows; 

Fig. 4 is a diagrammatic illustration of a circuit 
which may be employed for controlling the oper 
ation of the air blower motor; 

Fig. 5 is a diagrammatic view of a vertical sec 
tion through a part of a factory with a saw-tooth 
roof and illustrating another embodiment of my 
invention employed as a heating apparatus for 
heating the same; 

Fig. 6 is an enlarged elevational view with 
certain parts illustrated in section of the embodi 
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28 at its lower end extends upright to and above 
the roof 8 of the building where it is provided 
With an atmospheric discharge. The enlarge 
ment 28 forms a combustion chamber 30 to the 
upper end of which the lower end of the chimney 
26 is connected, the chimney 26 forming a sub 
stantially straight flue for conducting the prod 
ucts of combustion from the chamber 30 to at 
moSphere. 
In order to restrict the effective draft in the 

combustion chamber 30 the chimney may be pro 
vided With a draft restricting device comprising 
an adjustably mounted plate damper 32 mounted 
on trunnions and arranged within the chimney 
26 a short ways above the combustion chamber 
30. A. handle 34 accessible through a door 36 in 
the wall of the closet 20 is provided for adjusting 
the position of the damper 32. 
Inwardly extending spiral vanes 38 carried by 

the wall of the chimney 26 above the damper 32 
may be provided for imparting a spiraling mo 
tion to the products of Combustion or flue gases 
in order to promote the exchange of heat through 
the metal Wall of chimney 26. The enlargement 
28 of the chimney 26 which forms the combus 
tion chamber 30 is supported by the side walls of 
the closet 20 a short distance above the floor 22. 
The plate 40 within the area enclosed by the en 
largement 28 is perforated So as to provide an 
air intake opening for admitting air to the fue 
burner 42 hereinafter described. 
The lower end of the wall of the closet 20 may 

be cut away as at 44 so as to admit air to the 
under side of the perforations in the plate 40. A 
plate 46 extending transversely of the vertical 
Walls of the enlargement 28 divides the combus 
tion chamber 30 and is provided with an opening 
48. A pot burner 42 supported by the plate 46 

  



2 
below opening 48 is adapted to burn fuel oil under 
natural draft, the pot burner 42 comprising a 
common type of heat vaporizing or atmospheric 
type of oil burner now available on the market. 

Oil from a reservoir (not shown) is admitted 
to the burner 42 under the regulation of a con 5 

trol valve 50 provided with a hand control 52 . 
by means of which the rate of fuel feed to the 
burner may be varied. The burner 42 at pilot 
fire will support combustion within the burner 
42 but when the control 50 has been Set to Sup 
ply oil to the burner at an increased rate, Some 
of the oil vapo's Will pass through the opening 
48 and burn in the combustion chamber 30. The 
chimney 26 conducts the products of combustion 
from the chamber 30 to atmosphere and due to 
the fact that the flue passageway formed by the 
chimney 26 is Substantially Straight, a six-inch 
diameter pipe will provide sufficiently strong 
draft to enable the burner 40 to operate at high 
efficiency under natural draft. 
A pipe 54 closed at its upper end and arranged 

around the chimney defines a path 55 for cir 
culating air in heat exchange relationship with 
the chumney 26. The lower end of the pipe 54 
is enlarged at 56 in view of the enlargement 28 
of the cninney 26 and terminates a short dis 
tance above the plate 40. The pipe 54 is ar 
ranged between the Wall of the closet 20 and 
the chimney 26 throughout the entire extent of 
the closet 20 except at the very bottom thereof 
and cooperates with the wall of the closet 20 to 
provide a path 58 for conducting heated air from 
the lower end of the enlargement 56 to Warm 
air discharge openings 69, 62, and 64 arranged 
adjacent the ceiling 24. The wall of the closet 
20 may be provided With one or more Warn air 
discharge openings 66 just above the plate 40 
for discharging heated air into the space to be 
heated adjacent the floor 22 thereof. 
At its top the closet 20 is sealed to the pipe 

54 which projects thereabove and the pipe 54 
at its top is sealed to the chimney 26 which 
projects thereabove and through the roof 8 of 
the building. The closet 20 may be said to com 
prise a plenum chamber which as heretofore in 
dicated is provided with suitable warm air dis 
charge openings for delivering air to various 
parts of the Space to be heated. The openings 
62 and 64 may have ducts 68 and 0 connected 
thereto for conducting the heated air to dis 
tant parts of the house. 
The path 55 for circulating air in heat ex 

change relationship with the heat exchange sur 
face provided by the outside of the chimney 26 
is provided with an inlet 22 and means are pro 
vided for Supplying air from the space to be 
heated to Such inlet 2, said means comprising 
a cold air return or opening 74 formed in the 
Wall of the space adjacent the floor 22 thereof 
and communicating with a duct 76 formed in 
the Wall of the space, a horizontal duct 8 
formed between the joists above the ceiling 24 
and communicating at one end with the upper 
end of the duct 6 and at its other end with a 
header 80 Which through a duct 82 is connected 
to the intake side of a forced air circulating 
means Or blower 84, the discharge side of which 
has connected to it a conduit 86 for conducting 
and delivering air under pressure to the opening 
72 at the upper end of the path 55 of the heat 
exchanger. The blower 84 may be driven by 
an electric motor 88 and when so driven is 
adapted to circulate air from the space 4 
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2,861,643 
through the opening 74, ducts 76 and 78, header 
80, conduits 82 and 86 through the air path 55 
of the furnace, and thence through the various 
warm air outlet openings 60, 62, 64, 66, 68 to 
the Several parts of the space to be heated. 
The upper end of the air path 55 may be pro 

vided with an air bleed so as to permit gravity 
circulation of air upwardly through the path for 
the purpose of dissipating heat from the chim 
ney 26 if the blower 88 fails to operate under cer 
tain conditions. This bleed comprises a port 90 
adapted to be closed by a damper 92 pivoted at 
94. The port 90 may comprise an opening formed 
in the end of a pipe section 96 which projects 
laterally from the elbow at the upper end of the 
conduit 86. The damper 92 is shown in Fig. 1 
in its closed position in full lines, and in its open 
position in dotted lines. 
The end of the pipe section 96 may be pro 

vided with a flange 98 which forms a seat for 
the damper 92 in its closed position. The air 
discharged by the blower 84 during operation 
thereof will move the damper from its open to 
its closed position and the damper is so mounted 
on the pivot 94 that the damper 92 will remain 
in its closed position when the blower 8 is not 
Operating, except as hereinafter described. 
A thermostatic element 00 mounted on a wall 
02 which closes the pipe section 96 below the 
damper 92 is provided with an arm 04 which 
is adapted to engage an arm to carried by the 
damper 92 for moving the end of the arm 06 
in the position indicated by the arrow 08, there 
by to initiate opening movement of the damper 
92. As soon as the damper 92 moves a short 
distance away from its seat 98, gravity acting on 
the damper 92 will move it to the dotted line 
position where it is held by reason of the fact 
that the end of the arm 06 will engage the in 
side of the Wall 02 and act as a stop for limiting 
opening movement of the damper. The ther 
mostat 00 is arranged so as to open the damper 
92 if the temperature of the air in the path 55 
and the upper end of the conduit 86 exceeds a 
predetermined amount, say, for example, 225 F. 
This condition night arise When the burner 32 
is operating at high fire and the blower 84 fails 
to operate. When the damper 92 opens, air is 
free to circulate upwardly through the path 55 
and be vented into the attic 6 through the port 
90, thereby dissipating heat from the chimney 
26 and preventing overheating of the heating 
System if the air blower fails to operate. 
The circuit for the blower motor 38 is dia 

grammatically illustrated in Fig. 4 and includes 
a circuit f) connected to a suitable source of 
current and provided with a normally open 
Switch 2. A rotary cam 4 carried by the 
shaft of the control 50 to which the handle or 
knob. 52 is affixed is adapted to cooperate with 
the Switch 2 for closing the same when the 
handle 52 is turned for the purpose of adjust 
ing the valve 50 so as to increase the rate of 
fuel feed to the burner 52. The control 50 may 
be arranged when the handle 52 is in one posi 
tion thereof to pass only sufficient fuel to the 
burner 42 to support a pilot flame in the burner 
42 and combustion chamber 30, and the cam is 
may be arranged on the control shaft so that 
when the burner 42 is operating on pilot flame 
the Switch f2 will be open. However, as soon 
as the handle 52 is turned to increase the fuel 
feed to the burner 42, the cam 4 will close the 
Switch 2 and thereby effect operation of the 
blower 84 and the forced circulation of air 



2,861,643 . . 
through the heating system as previously de 
scribed. When the handle 52 is subsequently. 
returned to its low or pilot fire position, the 
switch f2 will open and discontinue operation 
of the air blower 84. 
The heated products of combustion or flue 

gases generated by the burning of fuel in the 
combustion chamber 30 will pass upwardly 
through the chimney 26 under natural draft and 
escape to atmosphere through the atmospheric 
vent at the upper end of the chimney... The air 
to be heated Supplied to the upper end of the 
air path 55 flows downwardly through the path 
55 and in countercurrent heat exchange rela 
tionship with the upwardly flowing flue gases, 
and after leaving the path 55 the heated air is 
discharged through the various openings in the 
wall of the closet 20. 
The chimney 26 may be formed of sections of 

sheet metal pipe coated with porcelain inside 
and out to resist corrosion and which are se 
cured together so as to provide the vertical 
continuous chimney 26. The air forced through 
the path 55 by the blower 84 under the discharge 
pressure thereof is under a greater pressure than 
the pressure of the flue gases inside the chimney 
26 in view of the fact that they pass upwardly 
through the chimney under natural draft, SO 
that if there is any leakage of the chimney 26 
it will be of air from the path 55 into the chim 
ney 26, thereby avoiding contamination of the 
air path 55. 
That portion of the chimney 26 and the en 

largement 28 thereof surrounded by the pipe 54 
forms an elongated vertically arranged heat ex 
change' which is of a length in exceSS Of the 
normal vertical clearance provided in a base 
ment or between the floor and ceiling of a room 
in an average dwelling. In other Words, and as 
apparent from Fig. 1 of the drawings, the heat 

i eXchanger of the furºrace eXtends through Out 
Substantially the entire extent of one floor, 
through the ceiling thereabove, and materially 
above the ceiling. By reason of this, the floor 
area, required for heating systems of this kind 
is relatively low as compared with conventional 
heating systems; for example, in the structure 
illustrated in Fig. 1, the outside dimensions of 
the closet 2 may be 18 inches Square, and where 
the pipe 54 extends approximately four feet 
above the upper end of the closet 20, a heat out 
put of the system of approximately 68,000 
B. t. J.'s per hour can be obtained where the pipe 
54 is ten inches in diameter, and the pipe 26 
is six inches in diameter. 

In the modifications illustrated in Figs. 5 to 
10 inclusive, the heating system illustrated in 
Fig. 1 is shown as adapted for heating space in 
a factory. Referring to Fig. 6, for example, a 
heating furnace adapted for factory use may 
comprise an elongated vertical smoke pipe 20 
surrounded by a pipe 22. The smoke pipe or 
chimney 20 as shown in Fig. 5 is adapted to 
extend through the roof of the factory building 
and is provided with an atmospheric discharge 
above the roof. The lower end of the chimney 
or smoke pipe 20 has connected thereto a com 
bustion chamber 24 having fuel burning means 
indicated generally at 26 associated therewith, 
the said fuel burning means being provided with 
an air intake opening 28 and being adapted to 
operate under natural draft. The fuel burning 
means 26 may be of the type illustrated in Fig. 
1. The pipe 22 as illustrated in Fig. 6 sur 
rounds the chimney 20 throughout a substan 
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3 
tial portion of its length, that portion of the 
chimney f20 surrounded by the pipe 22 com 
prising a heat exchanger. The pipe 22 is open 
at its bottom so as to deliver air downwardly. 
The pipe 22 is closed as its top around the 
chimney 20 and carries a blower 30 driven by 
electric motor 132. A thermostatic switch 34 
having a thermal element 36 arranged in the 
chimney 20 just above the pipe 22 is adapted 
to open and close the motor circuit which is dia- - 
grammatically illustrated in Fig. 7. 
The switch 34 may be set to close the motor 

circuit when the flue gas temperature passing the 
element 36 attains a predetermined degree, say, 
for example, 225 F. and to open the motor circuit 
when the temperature of the flue gases passing 
the element 36 drops below a predetermined de 
gree, for example, 200° F. The blower i 30 is pro 
vided with an intake and discharges air under 
pressure into the upper end of the pipe (22 and 
effects a downward circulation of air over the 
heat exchanger surface of the chimney 22 and 
downwardly from the lower open end of the pipe 
22. The Structure illustrated in Fig. 6 comprises 

a unit Which is adapted to be suspended in the 
upper part of Space to be heated, for example, 
as illustrated in Fig. 5, and during operation will 
take air from the upper part of such space and 
after heating it deliver it downwardly toward the 
fOOr. 
The Structure illustrated in Fig. 8 is a modifica 

tion of that illustrated in Fig. 6 and differs there 
from in that the air pipe í 42 is arranged inside 
of and in Spaced relation with the chimney or 
Smoke pipe 40. The lower end of the pipe f42 
terminates in a header 44 provided with laterally 
extending outlets 46 projecting through the wall 
of the pipe 40 above the combustion chamber 
í 48 therein. The combustion chamber 148 may 
have the same type of fuel burning means asso 
ciated therewith as illustrated in Fig. 6, and such 
fuel burning means during operation thereof 
under natural draft generates heated products of 
Combustion which pass upwardly through the 
Space between the pipes 42 and 40. Above the 
pipe 42 the Smoke pipe f40 may be reduced in 
diameter as at 50 and project upwardly through 
the roof to an atmospheric discharge as does the 
Smoke pipe 2G illustrated in Fig. 6. The blower, 
motor, control and circuit for the motor of the 
modification illustrated in Fig. 8 may be the same 
as that illustrated in Fig. 6, and hence need not 
be further described. The structure illustrated in 
Fig. 8 comprises a unit similar to that illustrated 
in Fig. 6 except that in the case of Fig. 8 the air 
path is inside of and surrounded by the products 
of combustion, whereas in Fig. 6 the reverse is 
true. The outlets 46 formed in the header 44 
may be provided with louvers for deflecting the 
warm air downwardly toward the lower part of 
the Space to be heated. 

Figs. 9 and 10 are modifications of Figs. 6 and 
8 and illustrate the use of gas burners as the 
means for burning fuel. As shown in Fig. 9, 
Which is a modification of Fig. 8, the lower end 
of the Smoke pipe or chimney is enlarged to 
provide a combustion chamber 60 in which a gas 
burner 62 is arranged, the chamber 60 being 
provided with an air intake opening 64 and a 
gas burner 62 being arranged to operate under 
natural draft. Fig. 10, which is a modification 
of the structure illustrated in Fig. 6, may have the 
lower end of the Smoke pipe formed to provide a 
combustion chamber 60 like that illustrated in 
Fig. 9 and provided with a gas burner 62 like that 



4. 
illustrated in Fig. 9. Except in the foregoing par 
ticulars, the construction and operation of the 
structures illustrated in Figs. 9 and 10 are like 
that of the structures illustrated in FigS. 8 and 
6 respectively. 
The fuel burning means illustrated in FigS. 6 

and 8 may be provided with a control like that 
illustrated in Fig. 1, or Such fuel burning means, 
as well as those illustrated in the modifications 
disclosed in Figs. 9 and 10, may be provided with 
controls as illustrated in my Patent No. 2,348,834, 
granted May 16, 1944. 
While the invention has been described with 

some detail, it is to be understood that the de 
scription is for the purpose of illustration only 
and is not definitive Of the limits of the inventive 
idea. The right is reserved to make such changes 
in the details of construction and arrangement of 
parts as will fall within the purview of the at 
tached claims. 
The intake for the blower 30 is not shown but 

is provided on the side opposite the motor f32 and 
permits the blower to draw air therethrough from 
the upper end of the space to be heated. As this 
opening to the blower is not closed and is at the 
upper end of the path for air through the pipes 
22 and 40, Such blower intake opening will vent 
heated air from the pipes 22 and 40 when 
the blower fails to operate in accordance with the 
heat output of the fuel burning means. 

I claim: 
1. A heating system for supplying heated air 

to a Space in a building to be occupied by and 
for the comfort of human beings comprising a 
metallic chimney which extends upright to and 
above the roof of the building and has an at 
mospheric discharge external of the space, a 
combustion chamber in the lower portion of said 
chimney, fuel burning means in said combustion 
chamber constructed and arranged for burning 
fuel under natural draft operation and function 
ing to supply heated products of combustion to 
Said chimney, said chimney providing a path for 
flow of the combustion products from said com 
bustion chamber to said atmospheric discharge, 
a hollow member extending longitudinally of and 
along a substantial portion of the length of said 
chimney and providing a unidirectional single 
path for flow of air in intimate countercurrent 
heat exchange relationship with the path for 
flow of the combustion products upwardly through 
Said chimney, said air path being provided with 
its air inlet at its upper end and its air outlet 
at its lower end and constructed so that all of the 
air which enters said path traverses substantial 
ly all of Said path and is delivered therefrom at 
any one time during operation of said system at 
a substantially uniform temperature, a closet in 
Which the lower ends of said hollow member and 
chimney are arranged and into which heated 
air is delivered through said outlet, the upper end 
of said hollow member and chimney projecting 
above said closet, said closet being provided with 
heated air outlets through all of which heated 
air is discharged at substantially the same tem 
perature into said space, an air blower located 
outside of said closet and operatively connected 
to Said space and to said air inlet in the upper 
portion of the hollow member which projects 
above Said closet, said blower being operative to 
supply from Said space to the upper end of said 
air path, air to be heated and under a pressure 
greater than the pressure of the products of com 
bustion in said chimney, and means for operating 
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2,361,643 
said blower during operation of said fuel burning 
eaS. 
2. A heating system for supplying heated air 

to a space below a ceiling in a building to be oc 
cupied by and for the comfort of human beings 
comprising a metallic chimney which extends up 
right through the celling and to and above the 
roof of the building and has an atmospheric dis 
charge external of the space, a combustion cham 
ber in the lower portion of said chimney, fuel 
burning means in said combustion chamber con 
structed and arranged for burning fuel under 
natural draft operation and functioning to supply 
heated products of combustion to said chimney, 
said chimney providing a substantially Straight 
path for flow of the combustion products from 
said combustion chamber to said atmospheric dis 
charge, a hollow metallic member extending lon 
gitudinally of and along a substantial portion of 
the length of said chimney and providing a uni 
directional uninterrupted path for flow of air 
in intimate countercurrent heat exchange re 
lationship with the path for flow of the combus 
tion products upwardly through said chimney, 
the lower end of said hollow member surround 
ing said combustion chamber, said air path being 
provided with its air inlet at its upper end and 
its air outlet at its lower end and constructed SO 
that all of the air which enters said path traverses 
Substantially all of said path and is delivered 
therefrom at any one time during operation of 
said system at a substantially uniform tempera 
ture, a vertically elongated closet in Which the 
lower ends of said hollow member and chimney 
are arranged and into which heated air is de 
livered through said outlet, said closet extending 
upright at least to the ceiling of Said space, the 
upper end of said hollow member and chimney 
projecting above said closet, said closet being 
provided with heated air outlets through all of 
which heated air is discharged at substantially 
the same temperature into said Space, an air 
blower arranged outside of said closet and said 
space and operatively connected to said Space 
and to said air inlet in the upper portion of the 
hollow member which projects above Said closet, 
said blower being Operative to supply from Said 
space to the upper end of said air path, air to be 
heated and under a pressure greater than the 
pressure of the products of combustion, and 
means for operating said blower during operation 
of said fuel buining means. 

3. A heating system for supplying heated air to 
a space in a building to be occupied by and for 
the comfort of human beings, said building hav 
ing a ceiling above and a floor below said space, 
said system comprising a metallic chimney Sup 
ported on said floor and which extends upright 
through the ceiling and to and above the roof of 
the building and has an atmospheric discharge 
external of the space, a combustion chamber in 
the lower portion of said chimney, fuel burning 
means in said combustion chamber constructed 
and arranged for burning fuel under natural 
draft operation and functioning to supply heated 
products of combustion to said chimney, said 
chimney providing a path for flow of the Com 
bustion products from Said combustion chamber 
to said atmospheric discharge, a hollow tubular 
member extending longitudinally of and along 
a substantial portion of the length of said chim 
ney and providing a unidirectional continuous 
path for flow of air in intimate countercurrent 
heat exchange relationship with the path for 
flow of the combustion products upwardly 
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through said chimney, said air path being pro 
vided with its air inlet at its upper end and its 
air outlet at its lower end and constructed so that 
all of the air which enters said path traverses 
substantially all of said path and is delivered 
therefrom at any One time during operation of 
said system at a substantially uniform tempera 
ture, a vertically elongated closet in which the 
lower ends of said hollow member and chimney 
are arranged and into which heated air is de 
livered through said outlet, the upper end of said 
hollow member and chimney projecting above 
said closet, said closet being supported on said 
floor and extending above said ceiling and being 
provided with heated air outlets through all of 
which heated air is discharged at Substantially 
the same temperature into said Space, an air 
blower arranged outside of Said closet and Oper 
atively connected to Said space and to said air 
inlet in the upper portion of the hollow member 
which projects above said closet, said blower be 
ing operative to supply from said Space to the 
upper end of said air path, air to be heated and 
under a pressure greater than the pressure of the 
products of combustion, and means for operating 
said blower during operation of said fuel burning 
leaS. 
4. A heating system for supplying heated air 

to a space in a building to be occupied by and for 
the comfort of human beings comprising a me 
tallic chimney which extends upright to and 
above the roof of the building and has an at 
mospheric discharge external of the space, a com 
bustion chamber in the lower portion of said 
chimney, fuel burning means in Said combustion 
chamber constructed and arranged for burning 
fuel under natural draft operation and function 
ing to supply heated products of combustion to 
said chimney, said chimney providing a path for 
flow of the combustion products from said com 
bustion chamber to said atmospheric discharge, 
a hollow member extending longitudinally of and 
along a substantial portion of the length of said 
chimney and providing a path for flow of air 
in intimate countercurrent heat eXchange re 
lationship with the path for flow of the combus 
tion products upwardly through said chimney, 
the lower end of said hollow member surround 
ing said combustion chamber, said air path be 
ing provided with its air inlet at its upper end 
and its air Outlet at its lower end and constructed 
so that all of the air which enters said path 
traverses substantially all of said path and is de 
livered therefrom at any One time during opera 
tion of said system at a substantially uniform 
temperature, a closet in which the lower ends of 
said hollow member and chimney are arranged 
and into which heated air is delivered through 
said outlet, the upper end of said chimney pro 
jecting above said closet, said closet being pro 
vided with heated air outlets through which 
heated air is discharged at Substantially the same 
temperature into said space, an air blower located 
Outside of said closet and operatively connected 
to said Space and to said air inlet in said hollow 
member, said blower being operative to supply 
from said space to said air path, air to be heated 
and under a pressure greater than the pressure 
of the products of combustion, means for operat 
ing said blower during operation of said fuel 
burning means above a pilot fire rate, and an 
air bleed at the upper end of said air path for 
venting heated air from said air path when said 
blower fails to operate during operation of said 
fuel burning means above a pilot fire rate. 

O 

15 

5. A heating system for supplying heated air 
to a space in a building to be occupied by and for 
the comfort of human beings comprising a metal 
lic chimney which extends upright to and above 
the roof of the building and has an atmospheric 
discharge external of the Space, a combustion 
chamber in the lower portion of said chimney, 
fuel burning means in said combustion chamber 
constructed and arranged for burning fuel under 
natural draft operation and functioning to Sup 
ply heated products of combustion to said chim 
ney, said chimney providing a path for flow of 
the combustion products from Said combustion 
chamber to said atmospheric discharge, a hollow 
member extending longitudinally of and along a 
substantial portion of the length of said chim 
ney and providing a unidirectional path for flow 
of air in intimate countercurrent heat exchange 
relationship with the path for flow of the con 
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bustion products upwardly through said chim 
ney, said air path being provided with its air in 
let at its upper end and its air outlet at its lower 
end and constructed so that all of the air which 
enters said path traverses substantially all of 
said path and is delivered therefrom at any one 
time during operation of said System at a sub 
stantially uniform temperature, a closet in which 
the lower ends of said hollow member and chim 
ney are arranged and into which heated air is 
delivered through said outlet, the upper end of 
said hollow member and chimney projecting 
above said closet, said closet being provided with 
heated air outlets through which heated air is 
discharged at substantially the same temperature 
into said space, an air blower located Outside Of 
said closet and operatively connected to said 
space and to said air inlet in the upper portion 
of the hollow member which projects above said 
closet, said blower being operative to supply from 
said space to said air path, air to be heated and 
under a pressure greater than the pressure of 
the products of combustion, means for operating 
said blower in accordance with the heat output 
of said fuel burning means, and an air bleed at 
the upper end of said air path for venting heated 
air from said air path during operation of said 
fuel burning means when said blower fails to 
operate in accordance with the heat output of 
said fuel burning means. 

6. A heating system for supplying heated air 
to a space in a building to be occupied by and for 
the comfort of human beings comprising a me 
tallic chimney which extends upright to and 
above the roof of the building and has an at 
mospheric discharge external of the space, a com 
bustion chamber in the lower portion of Said 
chimney, fuel burning means in said combustion 
chamber constructed and arranged for burning 
fuel under natural draft operation and function 
ing to supply heated products of combustion to 
said chimney, said chimney providing a path for 
flow of the combustion products from said Com 
bustion chamber to said atmospheric discharge, a 
hollow metallic member extending longitudinally 
of and along a substantial portion of the length 
of said chimney and providing a unidirectional 
path for flow of air in intimate countercurrent 
heat exchange relationship with the path for 
flow of the combustion products upWardly 
through said chimney, said air path being pro 
vided with its air inlet at its upper end and its 
air outlet at its lower end and constructed SO 
that all of the air which enters said path traverses 
substantially all of said path and is delivered 
therefrom at any one time during operation of 
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said system at a substantially uniform tempera 
ture, a vertically elongated metal closet in which 
the lower ends of said hollow member and chim 
ney are arranged and into which heated air is 
delivered through said outlet, the upper end of 
said hollow member and chimney projecting 
above said closet, said closet being provided with 
heated air outlets through which heated air is 
discharged at Substantially the same tempera 
ture into said Space, an air blower Outside of said 
closet and space and operatively connected to 
said space and to said air inlet in the upper por 
tion of the hollow member which projects above 
said closet, said blower being operative to supply 
from said space to Said air path, air to be heated 
and under a pressure greater than the pressure 
of the products of combustion, means for operat 
ing said blower in accordance with the rate of 
fuel input to said fuel burning means, and an air 
bleed at the upper end of Said air path for vent 
ing heated air from said air path during opera 
tion of said fuel burning means when said blower 
fails to operate in accordance with the rate of 
fuel input to said fuel burning means. 

7. A heating system for supplying heated air 
to a space in a building to be occupied by and for 
the comfort of human beings comprising a ver 
tically elongated closet arranged in said space, 
an elongated hollow member vertically arranged 
in said closet in Spaced relation to the Walls there 
of and projecting thereabove, a metal chimney 
arranged in Said hollow member in Spaced rela 
tion with the walls thereof and projecting there 
above, said chimney extending upright from its 
lower end to and above the roof of the building 
and having an atmospheric discharge external 
of said space, a combustion chamber in said low 
er end of said chimney, fuel burning means in 
Said combustion chamber constructed and ar 
ranged for burning fuel under natural draft 
operation and functioning to supply heated prod 
lucts of combustion to said chimney, said chimney 
providing a path for flow of the combustion 
products from said combustion chamber to said 
atmospheric discharge, said hollow member pro 
viding a path for flow of air in intimate heat ex 
change relationship with said path for flow of 
the combustion products, said air path being pro 
vided with its air inlet at its upper end and its air 
outlet at its lower end and constructed so that 
all of the air which enters said path traverses 
substantially all of said path and is delivered 
therefrom at any one time during operation of 
said system at a substantially uniform tempera 
ture, an air blower located outside of Said closet 
and operatively connected to said space and to 
said air inlet of said hollow member, said blower 
being operative to supply from said space to said 
air path, air to be heated and under a pressure 
greater than the pressure of the products of 
combustion, and means for operating said blower 
during operation of said fuel burning means. 
said air outlet of said air path opening into said 
closet and said closet being provided with heated 
air outlets through all of which heated air is 
discharged at substantially the same tempera 
ture into said space. 

8. A heating system for supplying heated air 
to a space in a building to be occupied by and for 
the comfort of human beings comprising a verti 
cal closet arranged in said space, an elongated 
hollow member vertically arranged in said closet 
in spaced relation to the walls thereof and pro 
jecting thereabove, a metal chimney arranged in 
said hollow member in spaced relation with the 

walls thereof and projecting thereabove, said 
chimney extending upright from its lower end 
to and above the roof of the building and having 
an atmospheric discharge external of said space, 
a combustion chamber in said lower end of said 
chimney and surrounded by the lower end of said 
hollow member, fuel burning means in said com 
bustion chamber constructed and arranged for 
burning fuel under natural draft operation and 
functioning to Supply heated products of com 
bustion to said chimney, said chimney providing 
a path for flow of the combustion products from 
Said combustion chamber to said atmospheric 
discharge, said hollow member providing a path 
for flow of air in intimate countercurrent heat 
exchange relationship with said path for flow 
of the combustion products, said air path being 
provided with its air inlet at its upper end and 
its air outlet at its lower end and constructed so 
that all of the air which enters said path tray 
erses substantially all of said path and is de 
livered therefrom at any One time during oper 
ation of said system at a substantially uniform 
temperature, an air blower located outside of said 
closet and space and operatively connected to 
said space and to said air inlet in the upper end of 
said hollow member, said blower being operative 
to supply from said space to the upper end of said 
air path, air to be heated and under a pressure 
greater than the pressure of the products of com 
bustion and means for operating Said blower 
during operation of said fuel burning means, said 
air outlet in the lower end of said air path open 
ing into said closet and said closet being provided 
with heated air outlets through which heated 
air is discharged at substantially the same tem 
perature into said space. 

9. A heating system for supplying heated air 
to a space in a building to be occupied by and 
for the comfort of human beings comprising a 
vertically elongated closet, arranged in Said Space 
and supported on the floor thereof, an elongated 
hollow member vertically arranged in said closet 
in spaced relation to the walls thereof, a metal 
chimney arranged in said hollow member in 
spaced relation with the walls thereof and pro 
jecting thereabove, said chimney extending up 
right from its lower end to and above the roof 
of the building and having an atmospheric dis 
charge external of said space, a combustion 
chamber in said lower end of said chimney, fuel 
burning means in said combustion chamber con 
structed and arranged for burning fuel under 
natural draft operation and functioning to Sup 
ply heated products of combustion to said chim 
ney, said chimney providing a path for flow of 
the combustion products from said combustion 
chamber to said atmospheric discharge, said hol 
low member providing a path for flow of air in 
intimate countercurrent heat exchange relation 
ship with said path for flow of the combustion 
products, said air path being provided with its 
air inlet at its upper end and its air outlet at its 
lower end and constructed so that all of the air 
which enters said path traverses substantially all 
of said path and is delivered therefrom at any 
one time during operation of Said System at a 
substantially uniform temperature, an air blower 
outside of said closet and operatively connected 
to said space and to said air inlet in the upper 
end of said hollow member, said blower being 
operative to supply from said space to the upper 
end of said air path, air to be heated and under 
a pressure greater than the pressure of the prod 
lucts of combustion, means for operating Said 
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blower during operation of said fuel burning 
means above a pilot fire rate, said outlet in the 
lower end of Said air path opening into said closet 
and Said closet being provided with heated air 
outlets through which heated air is discharged 
at substantially the same temperature into said 
space, and a thermostatically controlled air bleed 
at the upper end of Said air path for venting 
heated air therefron When said blower fails to 
operate during operation of said fuel burning 
means above a pilot fire rate. 

0. A heating system for supplying heated air 
to a Space in a building for human occupancy 
comprising a pair of vertically disposed telescop 
ically arranged spaced metal pipes, said pipes 
having a length many times greater than the 
diameter thereof, said pipes being secured rela 
tive to each other SO as to form a unit, one of Said 
pipes forming a chimney and extending upright 
from its lower end to and above the roof of the 
building and having an atmospheric discharge 
external of said space, a combustion chamber in 
Said lower end of Said chimney, fuel burning 
means in said combustion chamber constructed 
and arranged for burning fuel under natural 
draft operation and functioning to supply heated 
products of combustion to said chimney, said 
chimney providing a path for flow of the com 
bustion products from Said combustion chamber 
to said atmospheric discharge, Said combustion 
chamber being arranged relative to Said chimney 
so that the heated products of combustion gener 
ated in said combustion chamber are Supplied to 
Said chimney at a temperature of the Order of 
that at which combustion occurs in said con 
bustion chamber, the other of Said pipes provid 
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chamber are supplied to said chimney at a tem 
perature of the order of that at which combus 
tion occurs in said combustion chamber, said 
chimney providing a path for flow of the combus 
tion products from said combustion chamber to 
said atmospheric discharge, the other of said 
pipes providing a unidirectional path for flow 
of air in intinate countercurrent heat exchange 
relationship with the path for flow of the com 
bustion products upwardly through said chimney, 
Said air path being provided with its air inlet 
at its upper end and its air outlet at its lower end 
and contSructed So that all of the air which en 
ters Said path traverses substantially all of said 
path and is delivered therefrom at any one time 
during operation of said system at a substan 
tially uniform temperature, a blower operatively 
connected to said air inlet opening and to said 
Space, Said blower being operative during oper 
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ing a unidirectional path for fioW of air in in 
timate countercurrent heat exchange relation 
ship with the path for flow of the combustion 
products upwardly through said chimney, said 
air path being provided with its air inlet at its 
upper end and its air outlet at its lower end and 
constructed so that all of the air which enters 
said path traverses substantially all of said path 
and is delivered therefrom at any one time dur 
ing operation of said system at a substantially 
uniform temperature, a blower operatively con 
nected to said air inlet opening and to said Space. 
said blower being operative during operation of 
said fuel burning means to supply from said 
space through said inlet opening to said air path, 
air to be heated and under a pressure greater 
than the pressure of the products of combustion 
in said chimney, said unit being Suspended above 
the foor of said space and having Said air out 
le, arranged to discharge heated air downwardly 
toward the floor of Said Space. 

11. A heating system for Supplying heated air 
to a space in a building for human occupancy 
comprising a pair of vertically disposed telescop 
ically arranged, spaced elongated metal pipes, 
said pipes having a length many times greater 
than the diameter thereof, Said pipes being Se 
cured relative to each other So as to form a unit, 
one of said pipes forming a chimney and extend 
ing upright from its lower end to and above the 
roof of the building and having an atmospheric 
discharge external of Said space, a combustion 
chamber in said lower end of said chimney, fuel 
burning means in said combustion chamber con 
structed and arranged for burning fuel under 
natural draft operation and functioning to Sup 
ply heated products of combustion to said chim 
ney, said combustion chamber being arranged 
relative to said chimney so that the heated prod 
ucts of combustion generated in Said combustion 
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ation of Said fuel burning means to supply from 
said Space through said air inlet opening to said 
air path, air to be heated and under a pressure 
greater than the pressure of the products of com 
bustion in Said chimney, said air path having an 
Opening at the upper end thereof operable when 
Said blower is not operating for venting heated 
air from said ail" path. 

12. A heating system for supplying heated air 
to a space in a building for human occupancy 
comprising a pair of vertically disposed tele 
S2Opically arranged spaced metal pipes, said pipes 
haVing a length, many times greater than the di 
ameter thereof, said pipes being secured relative 
to each other so as to form a unit, one of said 
pipes forming a chimney and extending upright 
from its lower end to and above the roof of the 
building and having an atmospheric discharge 
external of said Space, a combustion chamber in 
said lower end of said chimney, fuel burning 
means in said combustion chamber constructed 
and arranged for burning fuel under natural 
draft operation and functioning to supply heated 
products of combustion to said chimney, said 
combustion chamber being arranged relative to 
said chimney so that the heated products of com 
bustion generated in said combustion chamber 
are supplied to said chimney at a temperature 
of the Order of that at which combustion occurs 
in said combuston chamber, said chimney pro 
viding a path for flow of the combustion products 
from said combustion chamber to said atmos 
pheric discharge, the other of said pipes providing 
a unidirectional path for flow of air in intimate 
countercurrent heat exchange relationship with 
the path for flow of the combustion products up 
Wardly through said chimney, said air path being 
provided With its air inlet at its upper end and 
its air outlet at its lower end and constructed 
So that all of the air which enters said path 
traverses substantially all of said path and is de 
livered therefrom at any one time during opera 
ton of Said System at a substantially uniform 
temperature, a blower operatively connected to 
Said air inlet Opening and to said space, said 
blower being operative during operation of said 
fuel burning means to supply from said space 
through said air inlet opening to said air path, air 
to be heated and under a pressure greater than 
the pressure of the products of combustion in 
said chimney, said air path being of sufficient 
length so that the forced flow of air therethrough 
due to said blower will cool the products of com 
bustion from combustion temperature down to at 
least 300 F, during normal operation of said 
heating system, and a vertically elongated closet 
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in which the lower ends of said pipes are ar 
ranged and into which heated air is delivered 
from said heated air discharge outlet of Said air 
path, said closet being arranged in Said Space and 
being provided with warm air outlets through 
which heated air is discharged at Substantially 
the same temperature into Said Space. 

13. A heating system for supplying heated air 
to a space in a building for human occupancy 
comprising a pair of vertically disposed tele 
scopically arranged spaced metal pipes, Said pipes 
having a length many times greater than the di 
ameter thereof, said pipes being secured relative 
to each other so as to form a unit, one of said 
pipes forming a chimney and extending upright 
from its lower end to and above the roof of the 
building and having an atmospheric discharge ex 
ternal of said space, a combustion chamber in 
Said lower end of said chimney, fuel burning 
means in Said combustion chamber constructed 
and arranged for burning fuel under natural 
draft Operation and functioning to supply heated 
products of combustion to said chimney, said 
combustion chamber being arranged relative to 
said chimney so that the heated products of com 
bustion generated in said combustion chamber 
are supplied to said chimney at a temperature of 
the order of that at which combustion occurs in 
Said combustion chamber, said chimney provid 
ing a path for flow of the combustion products 
from Said combustion chamber to said atmos 
pheric discharge, the other of said pipes provid 
ing a unidirectional path for flow of air around 
and in intimate countercurrent heat exchange 
relationship with the path for flow of the com 
bustion products upwardly through said chim 
ney, Said air path being provided with its air 
inlet at its upper end and its air outlet at its 
lower end and cónstructed so that all of the air 
Which enters said path traverses substantially 
all of said path and is delivered therefrom at any 
one time during operation of said system at a 
Substantially uniform temperature, a blower op 
eratively connected to said air inlet opening and 
to Said Space, said blower being operative during 
Operation of said fuel burning means above a 
pilot fire rate to supply from said space through 
said air inlet opening, to said air path, air to be 
heated and under a pressure greater than the 
pressure of the products of combustion in said 
chimney, said air path being of sufficient length 
so that the forced flow of air therethrough will 
cool the products of combustion from combustion 
temperature down to at least 300°F. during nor 
mal Operation of said heating system, said air path 
having an opening at the upper end thereof for 
venting heated air therefrom when said blower 
fails to operate during operation of said fuel 
burning means above a pilot fire rate. 

14. A heating system for Supplying heated air 
to a Space in a building for human occupancy 
Comprising a pair of vertically disposed tele. 
Scopically arranged spaced metal pipes, Said pipes 
having a length many times greater than the di 
meter thereof, said pipes being secured relative 

to each other so as to form a unit, one of said 
pipes forming a chimney and extending upright 
from its lower end to and above the roof of the 
building and having an atmospheric discharge 
external of Said space, a combustion chamber in 
said lower end of said chimney, fuel burming 
means in said combustion chamber constructed 
and arranged for burning fuel under natural 
draft operation and functioning to Supply heated 
products of combustion to said chimney, said 
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combustion chamber being arranged relative to 
said chimney so that the heated products of 
combustion generated in said combustion chan 
ber are supplied to said chimney at a tempera 
ture of the order of that at which combustion . 
occurs in said combustion chamber, said chimney 
providing a path for flow of the combustion prod 
lucts from Said combustion chamber to said at 
mospheric discharge, the other of said pipes pro 
viding a unidirectional path for flow of air sur 
rounded by and in intimate countercurrent heat 
exchange relationship with the path for fow of 
the combustion products upwardly through said 
chimney, said air path being provided with its 
air inlet at its upper end and its air outlet at its 
lower end and constructed so that all of the air 
which enters said path traverses substantially 
all of said path and is delivered therefrom at any 
One time during operation of said system at a 
substantially uniform temperature, a blower op 
eratively connected to said air inlet opening and 
to said Space, said blower being operative during 
Operation of Said fuel burning means above a 
pilot fire rate to supply from said space through 
Said air inlet opening, to said air path, air to be 
heated and under a pressure greater than the 
preSSure of the products of combustion in said 
chimney, said air path being of sufficient length 
so that the forced flow of air therethrough will 
cool the products of combustion from combustion 
temperature down to at least 300° F during nor 
mal operation of said heating system, said air 
path having an opening at the upper end thereof 
for venting heated air therefrom when said 
blower fails to operate during operation of said 
fuel burning means above a pilot fire rate. 

15. A heating System for supplying heated air 
to a Space in a building for human occupancy 
comprising a pair of vertically disposed tele 
Scopically arranged spaced pipes, said pipes hav 
ing a length many times greater than the diam 
eter thereof, said pipes being secured relative to 
each other so as to form a unit, said unit being 
Supported in Said space adjacent the upper por 
tion thereof and so as not to occupy space adja 
cent the floor of said space, one of said pipes 
being formed of metal and forming a chimney 
and extending upright from its lower end to and 
above the roof of the building and having an 
atmospheric discharge external of said space, a 
combustion chamber in said lower end of said 
chimney, fuel burning means in said combustion 
chamber constructed and arranged for burning 
fuei under natural draft operation and function 
ing to Supply heated products of combustion to 
Said chimney, said chimney providing a path for 
flow of the combustion products from said com 
bustion chamber to said atmospheric discharge, 
the other of Said pipes providing a path for flow 
of air in intimate countercurrent heat exchange 
relationship with the path for flow of the com 
bustion products upwardly through said chimney, 
Said air path being provided with its air inlet at 
its upper end and its air outlet at its lower end 
and constructed so that all of the air which enters 
Said path traverses substantially all of said path 
and is delivened therefrom at any one time dur- . 
ing operation of Said System at a substantially 
uniform temperature, a blower operatively con 
nected to said air inlet opening and to said space, 
Said blower being operative to supply from said. 
Space through said air inlet opening to said air 
path, air to be heated and under a pressure 
greater than the pressure of the products of com 
bustion in said chimney, said unit having said air 
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Outlet arranged to discharge heated air down 
wardly toward the floor above which it is sup 
ported. . 

16. A heating System for Supplying heated air 
to a Space in a building for human occupancy 
comprising a pair of vertically disposed tele 
Scopically arranged Spaced pipes, said pipes hav 
ing a length many times greater than the diam 
eter thereof, Said pipes being secured relative to 
each other So as to form a unit, one of Said pipes 
being formed of metal and forming a chimney 
and extending upright from its lower end to and 
above the roof of the building and having an 
atmospheric discharge external of said Space, a 
combustion chamber in said lower end of said 
chimney, fuel burning means in Said combustion 
chamber constructed and arranged for burning 
fuel under natural draft operation and function 
ing to supply heated products of combustion to 
said chimney, said chimney providing a path for 
flow of the combustion products from said com 
bustion chamber to Said atmospheric discharge, 
the other of Said pipes providing a path for flow 
of air in intinate countercurrent heat exchange 
relationship with the path for flow of the com 
bustion products upWardly through Said chimney, 
said air path being provided With its air inlet at 
its upper end and its air outlet at its lower end 
and constructed so that all of the air which 
enters said path traverses substantially all of 
said path and is delivered therefrom at any one 
time during operation of Said System at a sub 
stantially uniform temperature, a blower opera 
tively connected to Said air inlet opening and to 
said space, said blower being operative during 
operation of Said fuel burning means above a 
pilot fire rate, to Supply from Said Space through 
said air inlet opening to Said air path, air to be 
heated and under a pressure greater than the 
pressure of the products of combustion in said 
chimney, said air path having an opening at the 
upper end thereof operable when said blower is 
not operating during operation of Said fuel burn 
ing means above a pilot fire rate for venting 
heated air from Said air path. 

7. A heating System for supplying heated air 
to a space in a building for human Occupancy 
comprising a pair of vertically disposed tele 
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Scopically arranged spaced pipes, said pipes hav 
ing a length many times greater than the diam 
eter thereof, said pipes being secured relative to 
each other SO as to form a unit, One of Said 
pipes being formed of metal and forming a chim 
ney and extending upright from its lower end to 
and above the roof of the building and having an 
atmospheric discharge external of Said space, 
a combustion chamber in Said lower end of Said 
chimney, fuel burning means in Said combustion 
chamber constructed and arranged for burning 
fuel under natural draft operation and function 
ing to Supply heated productS Of combustion to 
said chimney, said Combustion chamber being 
arranged relative to said chimney SO that the 
heated products of combustion generated in Said 
combustion chamber are supplied to said chimney 
at a temperature of the order of that at which 
combustion occurs in Said combustion chamber, 
said chimney providing a path for flow of the 
combustion products from Said COmbustion chan 
ber to said atmospheric discharge, the other of 
said pipes providing a path for flow of air in 
intimate heat exchange relationship with the 
path for flow of the combustion products up 
wardly through Said chimney, Said air path being 
provided with its air inlet at its upper end and its 
air outlet at its lower end and constructed So that 
all of the air which enterS Said path traverses 
substantially all of Said path and is delivered 
therefrom at any one time during Operation of 
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said System at a Substantially uniform tempera 
ture, a blower operatively connected to said air 
inlet opening and to Said Space, said blower being 
operative to supply from said Space through said 
air inlet opening to said air path, air to be heated 
and under a pressure greater than the preSSure 
of the products of combustion in said chimney, 
and a closet which extends vertically a distance 
equal to or more than the height of one floor of 
said heated space and in which the lower ends of 
said pipes are arranged, said heated air outlet 
opening into said closet and Said closet being pro 
vided with heated air Outlets through which 
heated air is discharged at substantially the same 
temperature into Said Space. 
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