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My present invention relates to furnaces, 
and particularly those in which high fur 
nace temperatures are used and in which the 
walls are cooled by air. 

is My invention will be best understood 
from the following description and the an 
nexed drawing, in which the figure shows 
a vertical longitudinal section of a steam 
boiler and its furnace embodying one form 

20 of my invention and with which my novel 
method may be practiced. 

In the illustrative embodiment, the fur 
nace chamber 10 is made up as usual of ap 
proximately vertically disposed walls ar 

is ranged to provide a furnace chamber sub 
stantially rectangular in cross-section. A 
roof 11 has one or more powdered fuel 
burners 12 extending therethrough, the fuel 
being projected downward and the burning 

20 gases turning upward to the gas exit at the 
right of the chamber in the figure. Over 
the furnace gas exit is a water tube steam 
boiler of a typical form from which, after 
the gases have passed back and forth acroSS 

25 the water tubes, the gases leave through the 
gas, exit 13. 
The front furnace wall 14 is provided 

with a plurality of air passages 15 leading 
from vertically disposed air passages 16 di 

0 rectly into the furnace chamber adjacent the 
downcoming fuel. Beneath 
bottom 17 is an air passage or passages 18 
receiving air from a duct 19, the passage 18. 
communicating with the lower part of the 

5 passage or passages 16. . 
The side and rear walls of the furnace 

chamber 10 are made up in sections, in the 
illustrative embodiment, each section being 
provided with a plurality of horizontal air 

) passages 20 leading from the rear wall 
through the side wails to the air passage 16. 
The particuliar construction of the sectional 
furnace will is no part of my present in 
vention, but is more fully described in my 
copending application Serial No. 42,367 filed 
july 3. .925 and further description there 
of wiii, therefore, not be necessary, it be 
ing understood that these horizontally dis 
posed air passages may be formed in any 
desired manner. 

the furnace 

Each of the horizontal passages 20 con 
nects through the rear wall with a duct 21, 
each of which, in turn, connects with a 
duct 19. 
The gases from the flue 13 pass through ss 

an air heater and from thence to a smoke 
Qutlet 22. The air heater is made up of a 
first part 23 and a second part 24, the air 
to be heated being forced by the fan 25 
through the duct 26 into the lower part of 
the air heater 24 and, after passing back 
and forth over the heating surface EEE 
entering a duct 27 which communicates with 
the duct 19 and also with a duct 28 leading 
to a fan 29, the fan 29 being connected by 
a duct 30 with the upper part of the air 
heater 23. A damper 31 in the duct 28 may 
be used to regulate the flow of air to the 
fan 29. From the air heater 23, the heated 
air flows through the duct 32 to a duct 33 ex 
tending across the front of the boiler and 
communicating with each of the powdered 
fuel burners 12. 
With the arrangement described, air is 

forced by the fan 25 through the heater 24 
and some of such air passes through the duct 
19 into the horizontal ducts 20, this air cool 
ing the side and rear walls of the furnace 
chamber 10 and, of course, becoming heated 
thereby, so that when it enters the passage 
16, it will be relatively hot. Some of the air 
from the duct 19 will flow directly into the 
passage 16 through the duct 18 beneath the 
furnace wall 17. 
Some of the air from the heater 24 will 

pass to the fan 29, and from thence will be 
forced through the first air heater 23 and 
from thence to the burners 12. It will be 
seen that the air supply to the burner will 
be highly heated because such air has passed 
through the entire air heater, whereas the 
part which is supplied to the duct 19 passes 
through only a part of the air heater and 
that the coolest portion of such air heater. 

While the air supplied to the ignited 
powdered fuel stream through the air pas 
sages 15 will receive additional heat from 
the furnace walls, I preferably operate the 
furnace so that the air supplied to the burn- 108 
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ers 12 through the duct 33 will be hotter than 
the air through the passages 15. 
In the illustrative embodiment, the fur 

nace chamber is provided with the usual 
5 slag screen connected to the water circula 

tion of the boiler, but since this is no part of 
my present invention, further description 
thereof will be unnecessary. 

It will be understood that the embodiment 
10 of my invention may be widely varied and 

that some of the parts of my invention may 
be used independently of other parts. It will 
also be understood that each of the air ducts 
may be supplied with dampers, if desired, to 
control the amount of air flowing through 
the several passages. It will also be under 
stood that while I have shown my invention 
applied to a powdered fuel furnace, some of 
its features may be used with other forms of 
fuel. The fan 29 may be omitted, if desired, 
but I prefer to use such a fan so that air 
delivered to the burners can be under higher 
pressure than the air in the duct 19 and by 
placing the fan 29 in the position shown, 
the air handled by it is at a lower tempera 
ture and, therefore, of less volume than it 
would be if the fan were in the duct 32. 

. I claim:- 

5 

20 

1. A furnace chamber having cooling air 
passages in the walls thereof, and communi 
cating with said chamber, a fuel burner to 
supply fuel to said chamber, a first and a sec 
ond air heater contacted in the order named 
by the furnace gases, ducts to lead heated air 

5 from the second air heater to said cooling air 
passages, and ducts to lead heated air from 
said second air heater to the first air heater 
and from thence to said burner. 

2. A furnace chamber having cooling air 
passages in the walls thereof and communi 
cating with said chamber, a fuel burner to 
supply fuel to said chamber, a first and a sec 
ond air heater contacted in the order named 
by the furnace gases, ducts to lead heated air 

45 from the second air heater to said cooling air 
passages, ducts to lead heated air from said 
second air heater to the first air heater and 
from thence to said burner, and a damper to 
control the flow of air from the second air 

50 heater to the first air heater. 
3. A furnace chamber having cooling air 

passages in the walls thereof and communi 
cating with said chamber, a steam boiler 
contacted by the gases from the furnace, a 

55 first and a second air heater in the boiler 
waste gas flue and contacted successively by 
the waste gases in the order named, a fuel 
burner for said furnace chamber, a duct to 
lead heated air from said first air heater to 

60 said burner, and a duct to lead heated air 
from said second air heater to said pas 
Sages. 

4. A furnace chamber having cooling air 
passages in the walls thereof and communi 

65 cating with said chamber, a steam boiler 
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contacted by the gases from the furnace, a 
first and a second air heater in the boiler 
waste gas flue and contacted successively by 
the waste gases in the order named a fuel 
burner for said furnace chamber, ducts to 
lead heated air from said second air heater 
to said first air heater and from said first 
air heater to said burner, and a duct to lead 
heated air from said second air heater to 
said passages. 

5. A furnace chamber having cooling air 
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passages in the walls thereof and communi- . 
cating with said chamber, a steam boiler 
contacted by the gases from the furnace, a 
first and a second air heater in the boiler 
waste gas flue and contacted successively 
by the waste gases in the order named, a 
fuel burner for said furnace chamber, ducts 
to lead heated air from said second air 
heater to said first air heater and from said 
first air heater to said burner, a fan in said 
ducts between the first and the second air 
heaters, and a duct to lead heated air from 
said second air heater to said passages. 

6. The method of operating a furnace 
which comprises projecting into the fur 
nace a stream of fuel, igniting and burning 
said fuel in the furnace, extracting heat 
from the waste gases and heating air there 
with, supplying said heated air to the fuel 
adjacent its place of ignition, extracting 
some of the remaining heat from the waste 
gases and heating air therewith, and supply 
ing said last named air to the furnace where 
the fuel is burning. 

7. The method of operating a furnace 
which comprises projecting a stream of fuel 
into the furnace, igniting and burning the 
fuel therein, extracting heat from the waste 
gases and heating air therewith, mixing said 
air with the fuel as it is projected into the 
furnace, extracting some of the remaining 
heat from the waste gases and heating air 
therewith, and directing said last named air 
into the furnace adjacent the stream of 
burning fuel. 

8. The method of operating a furnace 
which comprises projecting a stream of fuel 
into the furnace, igniting and burning the 
fuel therein, extracting heat from the waste 
gases and heating air therewith, mixing 
said air with the fuel as it is projected into 
the furnace, extracting some of the remain 
ing heat from the waste gases and heating 
air therewith, directing said last named air 
into the furnace adjacent the stream of 
burning fuel, and at a plurality of places 
spaced along the length of said stream. 

DAVID S. JACOBUS. 
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