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HOT AIR FURNACE 

George A. Tuck, San Francisco, Calif. 
Application March 25, 1940, Serial No. 325,685 

(CI. 126-16) 10 Claims. 

This invention relates generally to hot air 
furnaces such as are adapted for domestic heat 
ing purposes. 
This application is a continuation in part of my 

Copending application, Serial No. 288,728, filed 
August 7, 1939, for “Hot air furnace.' 

It is an object of the invention to provide an 
improved compact furnace of the above charac 
ter making use of a series of heat transfer sections 
which are each provided With an individual 
burner. 
Another object of the invention is to provide 

a hot air heating furnace of the character re 
ferred to which gives a relatively high capacity 
for a given area of heat transferring Surface and 
gives a maximum area of heat transferring Sur 
face within the Space occupied. 
Another object of the invention is to provide a 

hot air heating furnace of the above character 
in which the group of heat transfer sections have 
baffled passages therein for insuring proper heat 
transfer distribution. 
Further objects of the invention Will appear 

from the following description, in Which the 
preferred embodiment of the invention has been 
Set forth in detail in conjunction. With the ac 
companying dra WingS. 

In the dra Wings: 
Fig. 1 is a side elevational view, in Cross-section, 

illustrating a furnace incorporating the present 
invention. 

Fig. 2 is a vertical cross-sectional view taken 
in a plane indicated by the line 2-2 of Fig. 1. 

Fig. 3 is a cross-sectional detail taken in a plane 
indicated by the line 3-3 of Fig. 2. 

Fig. 4 is a cross-sectional detail taken in a plane 
indicated by the line 4-4 of Fig. 2. 

Fig. 5 is a detailed Sectional view illustrating 
a modified form of the invention. 
The furnace disclosed herein is of the type 

making use of a plurality of heat transfer Sec 
tions formed of metal walls, and through which 
hot products of combustion are caused to flow in 
a desirable manner from a novel form of combus 
tion chamber. Communication from a common 
control chamber into the heat transfer sections 
is established through novel means and the Con 
trol of the flow of combustion products from the 
heat transfer sections to the flue is also estab 
lished by novel means so as to insure a properly 
balanced and controlled flow of products of Con 
bustion. 
The furnace as illustrated in the dra WingS in 

cludes a housing or casing O provided with cold 
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casing, and With a hot air outlet 2 at the top 
of the housing. This outlet may connect with 
hot air distribution conduits. The housing itself 
is of a conventional construction and is formed 
of Sheet metal Walls, which are suitably joined 
as by welding, and mounted on a suitable base f4. 
The furnace is provided with a control cham 

ber 6, formed of sheet metal walls, and which is 
shown located at the back side of the housing and 
approximately mid-way of its height. A plurality 
Of gas burners 7 is associated with the control 
chamber 6, and these burners each comprises 
a portion a within chamber 16, and a portion 
Tb extended within a heat, transfer unit 8. 
The heat transfer sections as shown in Figs. 

1 to 3 consist of pressed sheet metal side Walls 
2 having their edges welded or otherwise suitably 
joined together as indicated at 22. At the lower 
left-hand corner of the heat transfer sections as 
shown in Fig. 2 they are cut away to engage the 
control chamber 6 and may be joined thereto 
as by Welding at 23, to provide an air tight junc 
tion. 

It Will be seen that the control chamber and 
the heat transfer Sections being rigidly Secured 
together can be supported in the housing as a 
unit, as by welding of the control chamber to the 
housing Wall at 24, and by a Suitable standard 26 
Supporting the Opposite edges of the heat transfer 
unitS 8. 
The furnace is provided with flue connections 

in the form of tube sections 3 and 32 suitably 
Secured in apertured walls of the housing and ex 
tending into and being Welded to the heat trans 
fer Sections 8. The Walls of adjacent heat 
transfer sections are connected by pipe section 
33, also secured thereto as by Welding. In order 
to provide controlled communication between 
the flue pipes and the interiors of each of the 
heat transfer sections 8, a replaceable pipe sec 
tion 36 is extended therethrough and is provided 
with a longitudinal slot 3 of predetermined 
Width. 
In order to provide a proper controlled flow 

of the heated combustion products, baffle means 
are provided in the heat transfer Sections to di 
Vert and distribute the flow of gas. For this 
purpose the sheet metal side walls 2 of each 
heat transfer section are provided with formed 
depressions 4, which are contoured substan 
tially U-shaped (as viewed in Fig. 2) with the open 
end of the U facing the flue outlet. Because of 
the baffling provided by the meeting of two op 
posed in Wardly formed depressions 4 , the hot 

air inlets at one side and at the bottom of the 55 combustion products travel outwardly through 



2 
the fixed orifices 4 a (Figure 3), and then over 
the ends of the baffle, as shown by the arrows in 
Figure 2 before they can reach the fue outlet, 
Each heat transfer Section is also provided with 
a baffle plate 40 Which in the arrangement illus 
trated, extends vertically below the axis of the 
pipe sections 3 ?, 32 and 33, to the depressions 4. 
These baffles divide the flow of gases into two 
streams, thus making it possible by proper an 
gular setting of pipe 36, to insure equalized flow 
of gases over the ends of the depressions 4. 
In order to direct currents of air over the heat 

transfer sections, a blower 42 is shown in the 
lower part of the housing below the partition 43. 
The inlet of this blower connects with the cold 
air intake of the housing. The discharge 
opening 44 of the blower 42 directs cold air 
against the two sets of divergent baffles 5 and 
l, which causes a uniform flow of the air over 
and around the various heat transfer Sections. 
Where lateral dimensioning is not important, the 
blower can be located at One side With the air 
Streana flowing laterally between and around the 
heat transfer Sections. 
The burners are connected to a gas Supply 

pipe or pipes 48, and both portions d and 8b 
are provided With openings or slots Asia and 49. 
The main flame of each burner is formed by the 
portion fib and is within its associated heat 
transfer section f3, rather than in a common 
chamber as With prior conventional furnace coin 
structions. The flame supported by burier por 
tions fla is primarily for the purpose of carry 
ing flame to all of the burners from a single pilot 
light 5. 
The furnace described above has a high ca 

pacity for a given overall size. Heat is efficiently 
distributed to the Walls of the heat transfer Sec 
tions and to the Surrounding currents of air. 
In effect each heat transfer unit is a furnace in 
itself, since it is provided With a burner and is 
not dependent upon an additional combustion 
chamber for receiving hot gases. The control 
chamber serves as a convenient Space to receive 
the connections to the burners, the pilot burner, 
and the various control elements for the pilot 
and main burners. In addition air admitted to 
this chamber through its front, closure or door 
serves to support combustion. 
The use of replaceabie pige Section 33 in the 

flue conduit allows for control of the width of the 
slot 3 to be employed in the various installa 
tions to accommodate different draft conditions 
imposed by chimney construction and location, 
and also to insure proper Operation. Under differ 
ent atmospheric conditions, for example, those 
found in low and high altitudes. This arrange 
ment cooperates With the fixed orifices é o to in 
sure optimum gas fow distribution through the 
heat exchange Sections, Without in pairment of 
capacity under certain operating conditions. 
Also, it provides a construction requiring only 
One simple change, namely the width of slot, 37, 
to properly adapt the furnace to given operating 
conditionS. 
The control of the burner's can be such that 

for medium or lower heat, certain of the burners 
are operated to full capacity, while the gas sup 
ply to other burners is shut off completely. Such 
operation makes for maximurn efficiency at all 
times. 

Figure 5 illustrates a modified construction 
which is particularly useful Where the furnace is 
to be operated a substantial part of the time at 
or near its maximum capacity. In the Construc 
tion illustrated in Figure 5 the two paths of flow 
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2,292,180 
for the heated combustion products are main 
tained positively separated by a baffle plate 40d. 
which extends Wertically upward from the pipe 
Section 36 between the side walls 2 of each heat 
transfer Section. It Will be seen that by the pro 
vision of baffle plates 6 and 33d in each heat 
transfer section the two paths of flow provided 
by the U-shaped baffle means 4 are maintained 
Substantially equal and entirely separated So 
that neither can rob the other to provide an un 
even distribution of Such heating combustion 
productS. 
I claim: 
1. In a hot air heating furnace, a housing 

having a cold air inlet and a hot air outlet, 
a series of heat transfer sections disposed in 
Spaced side by side relationship within said hous 
ing, each of said Sections being formed of spaced 
Side Walls defining an inner space for flow of 
hot gaseous products of combustion, a flue con 
duit extending transversely through the upper 
portions of said heat transfer sections and com 
municating therewith through a downwardly fac 
ing opening, and an upwardly opening U-shaped 
baffle in each heat transfer section facing the 
Opening of said flue conduit to provide an in 
direct path for flow of combustion products 
thereto. 

2. In a hot air heating furnace, a housing 
having a cold air inlet and a hot air outlet, 
a series of heat transfer sections disposed in 
Spaced side by side relationship within said hous 
ing, each of said sections being formed of spaced 
side walls defining an inner space for flow of hot 
gaSeous products Of COrnbustion, a flue Conduit 
extending transversely through the upper por 
tions of said heat transfer sections and commu 
nicating therewith through an opening in its 
lower Side, an upwardly opening U-shaped baffle 
in each heat transfer section interposed between 
said flue conduit and the lower portions of said 
Sections to provide an indirect path for flow of 
Cornbustion products to said opening, and a ver 
tical baffle plate extending below the flue con 
duit to an intern ediate portion of the U-shaped 
baffle. 

3. In a hot air heating furnace, a housing 
having a cold air inlet and a hot air outlet, a 
heat transfer section mounted within said hous 
ing and formed of spaced side walls defining an 
inner Space for flow of hot gaseous products of 
combustion, a flue conduit extending transversely 
through the upper portion of said section and 
Connaunicating therewith through an opening in 
its lower side, an upwardly opening U-shaped 
bafile in Said transverse secticn interposed be 
tween said flue conduit and the lower portion 
of Said section to provide an indirect path for 
flow of combustion products to said opening, a 
vertical baffle plate extending below the flue con 
duit to an intermediate portion of the U-shaped 
baffle, and a second vertical baffle plate extend 
ing upwardly from the flue conduit and between 
Said side walls to their junction. 

4. In a hot air heating furnace, a housing 
having a cold air inlet and a hot air outlet, a 
heat transfer section disposed within said hous 
ing and formed of spaced side walls defining 
an inner Space for flow of hot gaseous products 
of combustion, a flue conduit extending trans 
Versely through the upper portion of said sec 
tion, replaceable means in said flue conduit pro 
Viding an opening in its lower side, an upwardly 
Opening U-shaped baffle in said section inter 
pOSed between said flue conduit and the lower 
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portion of said section to provide an indirect 
path for flow of combustion products to Said 
opening. 

5. In a hot air heating furnace, a housing 
having a cold air inlet and a hot air outlet, a 
heat transfer section disposed within said hous 
ing and formed of spaced side walls defining an 
inner space for flow of hot gaseous products 
of combustion, a flue conduit extending trans 
versely through the upper portion of Said Sec 
tion, replaceable means in said flue conduit pro 
viding an opening in its lower side, an upwardly 
opening U-shaped baffle in Said section inter 
posed between said flue conduit and the lower 
portion of said section to provide an indirect 
path for flow of combustion products to Said 
opening, and a vertical baffle plate extending 
below the fiue conduit to an intermediate por 
tion of the U-shaped baffle. 

6. In a hot air heating furnace, a housing hav 
ing a cold air inlet and a hot air outlet, a heat 
transfer section disposed within Said housing and 
formed of spaced side walls defining an inner 
space for flow of hot gaseous products of combus 
tion, a flue conduit extending transversely 
through the upper portion of said Section, re 
placeable means in said fluid conduit providing 
an opening in its lower side, an upwardly opening 
U-shaped baffle in said section interposed between 
said flue conduit and the lower portion of Said 
section to provide an indirect path for flow of 
combustion products to said opening, and verti 
cal baffle means extending below and above the 
flue conduit between said U-shaped baffle and 
said walls to provide two separate paths of flow 
in the upper portion of Said Section to said 
opening. 

7. In a hot air heating furnace, a housing hav 
ing a cold air inlet and a hot air outlet, a plu 
rality of heat transfer sections disposed within 
said housing and each formed of Spaced side Walls 
defining an inner space for flow of hot gaseous 
products of combustion, a flue conduit extending 
transversely through the upper portion of Said 
sections, replaceable means in said flue conduit 4. 
providing a bottom opening communicating with 
each of said sections, said opening being capable 
of variation by substitution of another like means 
having an opening of different size, a baffle in each 
of said sections interposed between said flue Con 
duit and the lower portions of Said sections, there 
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being passages of fixed size for flow of combus 
tion products about said baffles, and a burner 
located in the lower portion of each of said heat 
transfer sections. 

8. In a hot air heating furnace, a housing hav 
ing a cold air inlet and a hot air outlet, a plu 
rality of heat transfer sections disposed in Spaced 
side by side relationship within Said housing, each 
of said sections being formed of Spaced sheet 
metal side walls defining an inner Space for paS 
sage of hot gaseous products of combustion, a 
flue conduit extending transversely through the 
upper portions of said heat transfer Sections and 
communicating thereWith, and an upWardly open 
ing U-shaped ba?ile in each heat transfer section 
below said fue conduit to provide an indirect path 
for flow of combustion products thereto, said 
baffle being provided by complemental formed 
portions of said metal side walls. 

9. In a hot air heating furnace, a housing hav 
ing a cold air inlet and a hot air outlet, a plu 
rality of heat transfer Sections disposed in spaced 
side by side relationship within said housing, each 
of said sections being formed of Spaced metal side 
Walls defining an inner Space for paSSage of hot 
gaseous products of combustion, and a box-like 
control chamber extending generally at right 
angles to the planes of Said Sections, said Sec 
tions having similar lower Corners notched to re 
ceive a corner portion of Said chamber, said cham 
ber being connected to said respective side Walls 
and in communication. With said sections through 
the said notched corners. 

10. In a hot air heating furnace, a housing hav 
ing a cold air inlet and a hot air outlet, a plu 
rality of heat transfer sections disposed in spaced 
side by side relationship within said housing, 
each of said sections being formed of spaced metal 
side walls defining an inner Space for passage of 
hot gaseous products of combustion, and a box 
like control chamber extending generally at right 
angles to the planes of Said Sections, said sec 
tions having similar lower corners notched to re 
ceive a corner portion of said chamber and pro 
vide for communication between each of said sec 
tions and said chamber, said chamber being se 
cured to said side walls and a wall of said housing 
to provide a supporting connection for said sec 
tions. 

GEORGEA, TUCK. 


