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UNITED STATES PATENT OFFICE 
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WARM AIR FURNACE 
David E. Ross, La Fayette, Ind., assignor to 

Rostone, Incorporated, La Fayette, Ind., a corr 
poration of Indiana 

Application July 21, 1933, Serial No. 681,647 
(CI. 126-99) 10 Claims. 

This invention relates to Warm or hot air fur 
naces for use in heating Systems. The furnace 
embodies novel features especially adapting it for 
use in connection with heating Systems employing 

heat output. While the furnace is especially de 
signed for continuous operation, (as contra-dis 
tinguished from intermittent operation as now 
used in connection with the majority of fur 
naces), it can also be used in intermittent heat 
ing Systems if desired, but in such cases a larger 
size of furnace would be required for a given 
Space to be heated than if it was used continuously 
with forced air draft. Where the furnace is in 
tended to be operated continuously it can be con 
pletely fabricated and assembled at the shop, and 
be of Such Small Overall dimensions that it can 
be readily passed through an Ordinary house door 
and installed on the job as a complete unit. 
My novel furnace can be used with any ordinary 

type of fuel such as gas, oil or coal. Where oil 
or gas is used suitable automatic burners would 
be provided in the furnace; and where coal or 
coke is to be used suitable grates, or automatic 
Stokers, should be provided and fitted in the fire 
box of the furnace. 
The accompanying drawings illustrate a fur 

nace embodying the invention, and I will describe 
the same with reference to said drawings to en 
able others skilled in the art to readily adapt and 
use the same. I have not however illustrated the 
auxiliary equipment, Such as blowers, burners and 
automatic controls, which would be used in con 
nection with such furnace when installed as part 

5 of a continuously operating forced-air-circulat 
ing heating system. In the claims are Set forth the 
essentials of the invention and novel features of 
construction and novel combinations of parts for 
which protection is desired. 
In said drawings:- 
Fig. 1 is a perspective view of the complete fur 

nace, omitting the burner or grate, parts being 
broken away to show interior features. 

Fig. 2 is a transverse Sectional view on the line 
2-2 Fig. 3. 

Fig. 3 is a vertical longitudinal Section on the 
line 3-3, Fig. 2, showing the flue plates in raised 
position. 

Fig. 4 is a transverse vertical Section on the line 
4-4, Fig. 2. 

Fig. 5 is a vertical section similar to Fig. 3 show 
ing the flue plates in partly lowered position. 

Fig. 6 is a transverse Sectional view on the line 
6-6, Fig. 3. 
The furnace comprises a hollow base , which 

may be of cast or fabricated metal, and is ap 
proximately rectangular and is rounded at the 
forward end of the furnace, and Open at its rear 
end for the admission of air taken either directly 
from the room or from the Outside by a suitable 
duct (not shown). Mounted on this base is an 
approximately oval-shaped casing 2 which is 
preferably composed of inner and outer sheet 
metal walls 2a and 2b having the space between 
them filled with a non-heat-conducting packing 
2c of any suitable material. The lower edge of 
the casing 2 may be welded or otherwise tightly 
connected to the top of the base, so as to prevent 
leakage of gases of combustion or air through 
the joint. 
The casing 2 has a vertical outlet slot 2e in its 

rear end to permit the escape of the products of 
combustion into a flue 3 mounted pn the base and 
preferably formed of sheet metal and connected 
with the casing 2 as shown. The front end of 
the casing 2 may be provided with one or more 
openings 20 for access to the ash pit or fire box, 
and Such opening or openings may be closed by 
Suitable doors, indicated at 2p in Fig. 3. The cas 
ing may also be provided with a sight opening 3s, 
closed by a transparent refractory plate 2t. 
Mounted upon base f within and spaced from 

the inner Wall of the Casing 2 is an approxi 
mately oval horseshoe-shaped combustion cham 
ber or fire box 4 having inner and outer walls 
4a and 4b. This fire box is so placed in the 
Casing that its closed end is adjacent the outlet 
2e and itS open end is adjacent the door 20 in the 
front wall of the casing. The walls 4a and 4b. 
are preferably made of thin metal and the space 
between walls 4a, 4b, forms a duct B that com 
municates with the chamber in base through 
an opening or openings c in the top of the base, 
which opening may approximately correspond to 
the horseshoe-shape of the double walled fire 
bOX 4. The curved space between the exterior 
Wall 4b of the fire box and the interior wall 2b 
of the casing 2 forms ducts C for the products 
of combustion issuing from the open front end 
of the fire box, said ducts C communicating 
through outlet 2e with the flue 3. 
A Small outlet 4 f is provided in the rear upper 

end of fire box 4, adjacent the upper end of the 
outlet 2e in the casing, through which products 
Of combustion can be passed directly from the 
fire box to the outlet 2e and flue 3. The outlet 
4f is normally closed by a damper or valve 4g 
which may be operated by a rod 4h that extends 
to the outside of the casing as indicated in Figs. 
1, 2, 3. In case coal or WOOd is used as fuel the 
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outlet 4f could be opened when kindling the fire. 
The upper ends of firebox 4 and ducts B and 

C are closed by a metal top plate or plates 4m, 
or other suitable means, SO that productS of 
combustion cannot escape from the fire box, 
except at the open front thereof into duct C, 
nor Can air enter the fire box from duct B. Plate 
4 m is provided with an opening or openings in 
which permits the heated air to rise from duct B 
into a distributing chamber D within a sheet 
metal dome ?e mounted on top of the casing. 
At advantageous positions both on the interior 

and exterior walls 4a, 4b of the fire box 4 are 
arranged what I term 'impingers' 5. These im 
pingers are preferably formed of pieces of heat 
conducting metal of substantial thickness and 
preferably extend through the fire box walls 4 a. 
and 4b and project into the duct B and also into 
the duct C. The ends 5a of the impingers within 
duct B are so shaped that the high velocity air 
stream passing up through duct B contacts With 
the impingers and will be broken or divided into 
a turbulent stream which increases the effective 
contact of the air with the heated walls 4a, 4b. 
To increase the wiping effect the impingers are 
so shaped that the air in the middle of the duct 
B contacting with the curved blades of the in 
pingers is diverted thereby against the hot Walls 
4a and 4b, and in addition the impingers act 
as heat conductors and transmit heat from the 
hot gases in the fire box and duct C through the 
walls 4a, 4b of the fire box into the air Stream 
in duct B. The impingers are preferably made 
in one piece and pierce the walls and are prefer 
ably welded in place and thus act more efficiently 
to transfer heat by conduction from the fire box 
4 and duct C directly to the air in duct B. 
The furnace draft is regulable by means of 

suitable valves or dampers located in the Outlet 
2e at the rear of Casing 2. Preferably I employ 
two slidable plates 6 and 7 movable in Vertical 
guide channels 6g and g, upper plate having 
an inwardly extending flange Ta at its lower end 
(Figs. 3 and 5) and plate 6 having an outwardly 
extending flange 6a at its upper edge. A Stop 
6s provided at the lower end of guide 6g pre 
vents plate 6 from completely closing the outlet, 
for the gases at the bottom of the opening 2e. 
The plates 6 and 7 are shown in raised position 
in Figure 3, and in lowered position in Fig. 5. 
The plates 6 and 7 may be raised or lowered by 
any suitable means. As shown a rod Tr is Con 
nected to plate 7 and extends upwardly through 
flue 3, and projects through the flue above the 
casing. When the top plate 7 is sufficiently 
raised itS flange a engages the flange 6d. On 
plate 6 as shown in Fig. 3 and then both plates 
can be ful ther raised to provide a larger Open 
ing for the passage of the products of Combus 
tion from duct C into flue 3. The top plate 
can be lowered (see Fig. 5) so that the upper half 
of the outlet 2e will be open to give quick exit to 
the flue gases. By means of the sliding damperS 
6 and 7 the intensity of the draft can be so regu 
lated that a minimum of excess air Will be drawn 
through the furnace thereby reducing the heat 
loss caused by admission of excess air into the 
flue. Plates 6 and 7 can also be used to regulate 
the height of and position of the opening through 
which the hot gases enter the flue. 
The air entering the rear end of the hollow base 

f is forced upwardly through openings C into 
the horseshoe-shaped duct B, between the walls 
4a and 4b of the fire box, the flow of air being 
indicated by tailless arrows in Figs. 3-5. The 
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metal walls 4a and 4b are preferably thicker than 
the Walls 2a, 2b of the casing 2, as most of the 
heat transmission will be through the walls 4a, 4b. 
The air rises in duct B between the plates 4a, 

4b and paSSes through openings 4n into chamber 
D, and thence passes out through the distributing 
elbowS if, fg into hot air conduits, not shown. 
The burner employed (not shown) is placed in 

the center of the fire box 4, and when the furnace 
is in Operation damper lig is closed and the prod 
lucts of Combustion (indicated by tailed arrows in 
Figs. 3-5 pass toward the front of thef urnace 
to and around the front open end of the horse 
shoeshaped fire box, into the duct C and thence 
back toward the rear of the fire box, and escape 
into the fiue 3. The products of combustion in 
paSSing around the ends of the horseshoe-shaped 
fire box 4, have the full height, looking at section 
B-B (Fig. ) of shells 4a and 4b in which to turn 
and reverse their direction. When Solid fuels are 
used the damper g can be opened when the fire is 
kindled or a fresh charge of fuel is placed upon 
the fire, to permit quick exit to the flue 3 for the 
products of combustion, cutting down the long 
paSSage that the gases would necessarily have to 
follow in going forward and reversing around the 
ends of the horseshoe-shaped fire box 4. When 
the fire is properly burning damper 4g should be 
closed. 
The insulation 2c in the furnace casing reduces 

radiation to a minimum: and the temperature 
of the OutSide Sheet 2ct under operating conditions 
Will be only slightly higher than room tempera 
ture. Such outside sheet can be finished with a 
durable finish of any color desired. Preferably 
all corners in the air duct and top and bottom 
air chambers are rounded in order to reduce to a 
minimum the frictional resistance to flow of air 
and thus lessen the power necessary to overcome 
this resistance. 

I Claim:- 
1. A furnace, an outer casing; upper and lower 

plate members in Said casing, Spaced apart walls 
extending between said plate members to form a 
single air duct of substantial U-shape in hori 
Zontal Section throughout the height of Said Walls, 
the inner of Said Walls COOperating With Said plate 
members to form a fire box open at its front, the 
Outer of Said walls being in spaced relation to the 
outer casing and cooperating with Said plates to 
form passages to convey the products of combus 
tion from the open front of said fire box, fue 
means communicating through the outer Casing 
oposite the rear of the fire box; duct means to 
supply air to be heated between said walls, and 
further duct means to convey the heated air to a 
pOit of use. 

2. In combination with a furnace as set forth 
in claim 1, means for deflecting the air in moving 
in said air duct against the Said Walls. 

3. In combination with a furnace as set forth 
in claim 1, an adjustable damper in the fiue for 
regulating the escape of the products of combus 
tion, Said damper comprising upper and lower 
damper plates separately sliding in the vertically 
elongated opening in the casing for the flue, and 
releasable means connecting the dampers when 
in raised position to provide an adjustable direct 
outlet at the lower end of said elongated opening, 
and when in lowered position to provide an ad 
justable direct outlet at the upper end of Said 
enolgated Opening. 

4. A furnace, an outer casing; upper and lower 
plate members in said casing; spaced apart Walls 
extending between said plate members to form a 
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zontal section throughout the height of said walls, 
the inner of said walls cooperating with said plate 
members to form a fire box open at its front, the 
outer of said walls being in spaced relation to the 
Outer Casing and cooperating with Said plates to 
form passages to convey the products of combus 
tion from the open front of said fire box; flue 
means communicating through the outer casing 
opposite the rear of the fire box; said air duct hav 
ing an opening opposite the flue forming a direct 
outlet from the fire box; a damper in said open 
ing; duct means to Supply air to be heated be 
tween Said walls; and further duct means to con 
vey the heated air to a point of use. 

5. In combination with a furnace as set forth 
in claim 4, an adjustable damper in the flue for 
regulating the escape of the products of com 
bustion, said damper comprising upper and lower 
damper plates separately sliding in the vertically 
elongated opening in the casing for the flue, and 
releasable means connecting the dampers when lin 
raised position to provide an adjustable direct 
outlet at the lower end of said elongated opening, 
and when in OWered position to provide an ad 
justable direct outlet at the upper end of Said 
elongated opening. 

6. A furnace, an outer casing, upper and 
lower plate members in said casing; Spaced apart 
walls extending between said plate members to 
form a single air duct of Substantially U-shape 
in horizontal Section throughout the height of 
said walls, the inner of said walls cooperating 
with said plate members to form a fire box open 
at its front, the Outer of Said walls being in 
spaced relation to the outer casing and cooper 
ating with said plates to form passages to con 
vey the products of combustion from the open 
front of Said fire box, flue means communicating 
through the Outer casing opposite the rear of the 
fire box, an air chamber below the fire box to 
Supply air to be heated between said walls, and 
an air done above the fire box to collect the 
heated air for distribution to a point of use. 

7. In combination with a furnace as set forth 
in claim 6, an adjustable damper in the flue for 
regulating the escape of the products of com 
bustion, said damper comprising upper and lower 
damper plates separately sliding in the vertically 
elongated opening in the casing for the flue, and 
releasable means connecting the dampers when 
in raised position to provide an adjustable direct 
Outlet at the lower end of Said elongated open 
ing, and when in lowered position to provide an 
adjustable direct Outlet at the upper end of said 
elongated opening. 

8. In a furnace, a casing having a vertically 
elongated outlet opening, a double walled fire 
box of Substantial U-shape in the casing, the 

3 
outer of said walls being in spaced relation to 
the casing and forming a passage for the prod 
ucts of combustion, and the space between the 
double walls of the fire box forming an air 
heating duct, an adjustable damper for regulat 
ing the escape of the products of combustion, 
said damper comprising upper and lower damper 
plates Separately sliding in the outlet opening; 
and releasable means connecting the damper 
plates when in raised position to provide an ad 
justable direct outlet at the lower end of said 
Outlet opening, and when in lowered position to 
provide an adjustable direct outlet at the upper 
end of said outlet opening. 

9. In a furnace, a casing having a vertically 
elongated outlet opening; upper and lower plate 
members in Said casing; spaced apart walls ex 
tending between said plate members to form an 
air duct of Substantial U-shape in horizontal Sec 
tion, the inner of said walls cooperating with said 
plate members to form a fire box open at its 
front, the outer of said walls being in spaced 
relation to the casing and cooperating with said 
plates to form passages to convey the products of 
combustion from the open front of said fire box, 
an adjustable damper for regulating the escape 
of the products of combustion, Said damper com 
prising upper and lower damper plates separately 
sliding in the outlet opening, and releasable 
means connecting the damper plates when in 
raised position to provide an adjustable direct 
Outlet at the lower end of Said outlet opening, and 
When in lowered position to provide an adjust 
able direct outlet at the upper end of said outlet 
opening. 

10. In a furnace, a casing, upper and lower 
plate members in said casing, spaced apart walls 
extending between Said plate members to form 
a single air duct of substantial U-shape in hori 
ZOntal Section throughout the height of said 
Walls, the inner of said walls cooperating with 
Said plate members to form a fire box open at its 
front, the outer of said walls being in spaced 
relation to the casing and cooperating with said 
plates to form passages to convey the products of 
combustion from the open front of said fire box, 
flue means communicating through the outer 
casing opposite the rear of the fire box, an ad 
justable damper in the flue for regulating the 
escape of the products of combustion, said damper 
comprising upper and lower damper plates sepa 
rately sliding in a vertically elongated opening in 
the casing for the flue, and releasable means 
connecting the dampers when in raised position to 
provide an adjustable direct outlet at the lower i 
end of Said elongated opening, and when in low 
ered position to provide an adjustable direct 
outlet at the upper end of said elongated opening. 
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