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To all whom, it may concern: 
Be it known that I, EDWIN G. HATCEI, of 

the city of New York, county of Kings, 
and State of New York, have invented a 
new and useful improvement in Smoke 
Consuming Systems, of which the following 
is a full, clear, and exact description. 
My invention relates to improvements in 

systems for Smoke consuming, by which the 
unconsumed products of combustion in a 
boiler or furnace are consumed before they 
reach the stack or chimney, and by which 
the heat from the combustion of the soot, 
gases, or other unconsumed products is 
utilized in the furnace, and the objectionable 
Soot and Smoke issuing from the chimney is 
avoided. 
The object of my invention is to supply a 

series of jets of flame solely above the fuel 
bed which shall come in contact with the 
products of combustion which have not been 
consumed in the furnace grate, together with 
an accelerated draft of heated air, in such 
a manner that the unconsumed carbon or 
gas shall be ignited and consumed before 
it reaches the stack or chimney. To accom 
plish this provide series of burners along 
both sides of the combustion chamber from 
end to end which project through the walls 
of the furnace, together with means for sepa 
rately delivering to the burners heated air 
and heated gas or combustible vapor which 
is mixed within the burners, together with 
means for heating the air and gas without 
obstructing the draft by the heat of the fur 
nace which would ordinarily be wasted and 
lost out of the stack, and also for providing 
means whereby this air and gas may be, if 
desired, delivered to the burners under a 
regulable pressure. 

Reference is to be had to the accompany 
ing drawings forming a part of this speci 
fication, in which similar reference char 
acters indicate corresponding parts in all 
the views. 

Figure 1 is a top sectional view showing 
my invention as applied to a furnace or 
boiler. Fig. 2 is a side view partly in sec 
tion of the burner. Fig. 3 is a top view of 
a detail of the device in a modified form, 
and Fig. 4 is a detail in elevation of the 
heating pipes. 

In the drawings I have indicated a boiler 
fu'nace having Walls 10 and tubes 11, and a 
flue 12, leading to the stack or chimney 14. 
The boiler shown may be the water tube 

or fire tube type, but my invention is not 
limited to use with these types of boiler 
furnace, but may apply equally well to other 
forms of furnaces used for entirely different 
purposes than steam generation, and also 
While I have shown my invention used in 
connection with only one boiler or furnace, 
it is understood that it may be used equally 
well in connection with a battery of boiler 
furnaces, or other furnaces, without in any 
Way changing the principles involved in my 
invention. 
In order that the air which is to be sup 

plied to the burners may be heated before 
its mixture with the combustible gas or 
Vapor is accomplished at the mixing cham 
bers of the burners, I provide means for 
heating this air by causing it to pass 
through a series of pipes 15, arranged with 
in and flat against one side of the waste flue 
without obstructing the draft. in the 
drawings, Fig. 4, these pipes are shown in 
a vertical position, but they may be placed 
horizontally or coiled, as may be found de 
sirable. The tubes 15 are fed by an inlet 
pipe 16. One end of which is open to the at 
mosphere and which contains the valve 16. 
Connecting with the heating pipes 15 

provide the main pipes 17 which encompass 
the combustion chamber and are preferably 
Supported on the outside of the furnace 
Wall, togethel' with a fan or blower 18, or 
SOD1e other suitable apparatus which shall 
be capable of Sticking air into the system at 
the pipe 16, and supplying an accelerated 
draft of air at pressure into the air main or 
pipe 17. This fan or blower, or other suit 
able apparatus before mentioned, may be 
operated in any convenient way, although : 
prefer electric control as best adapted to 
easy and efficient regulation of the pressure 
Of the air supply. In case other means is 
desired for supplying the air under pressure 
provide an inlet pipe 19 controlled by the 

valve 19. When this is used the valve 16a 
will be closed, the valve 21 opened, and the 
valve 20 controlling the flow of air to the 
fan 18 will be closed. When a supply of 
compressed air is available from the pipe 
19, the fan or blower 18 and valve 20 are 
not necessary to the Satisfactory working of 
the system, but may be present if desired 
for use in case of the possible failing of the 
supply of air from the pipe 19. In a simi 
lar manner provide a series of pipes 22 
which are also located in the flute of the fur 

65 

75 

80 

85 

90 

95 

60 

05 



1 0 

20 

2 5 

30 

3 5 

40 

92 

nace flat against one side in such a Yvay as 
not to interfere with the furnace draft, and 
so that the heat of the furnace will raise the 
temperature of the combustible gases for 
supply to the burner's, somewhere near their 
combustion point. These pipes 22 connect 
with main pipes 23 which encompass the 
combustion chamber and are supported on 
the outside of the fullnace wall preferably, 
and deliver into the burner's 24, located 
along both sides of the combustion chamber 
and solely above the fuel bed. 

in order that the Supply of heated gas 
may be delivered under a regulable pressure RV ?? 

I provide a fan or blower 25 or some other 
apparatus capable of bringing the combus 
tion gas from its source of supply through 
the pipe 29 and forcing it through the heat 
ing pipes 22 as desired. This fan or blower 
25 may be operated in any desired Way. 
The gas and air pipes 1 and 23 are adapted 
to deliver into the burners 24 as shown in 
Fig. 2, and the amount of air and gas may 
be further regulated by the valves. 25 and 
26 in the branch connections from the main 
pipes 17 and 23. If desired an electric light 
ing device may be used in connection with 
the mouth of the burner 27. This is not in 
dicated in the drawings as I do not con 
sider it as an essential element of my inven 
tion. 

In case it is desired to use an oil or other 
liquid fuel, and use it instead of a combus 
tible gas, I have indicated in Fig. 3 a series 
of pipes 28 located within the walls of the 
furnace. By this means all oil vapor de 
livered in regulable quantities from the Sup 
ply tank or vaporizer 30 may be heated and 
used instead of the combustible gas as pre 
viously described. 
My invention therefore provides means 

for projecting a flame into the interior of a 
furnace at as many points as may be thought 
necessary solely above the fuel bed, together 
with an excess of heated air which will be 
ignited with the unconsumed products of 
combustion of the furnace by the flame, and 
in this way burn up in the furnace all or 
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most of the unconsumed gas and soot, and 
also means for supplying air and gas at a 
relatively high temperature so that the 
heat generated by the burning of the com 
bustible gas or vapor supplied from the 
burners may be most efficient in causing the 
burning of the unconsumed matter, and fur 
ther make possible the Saving of heat to do 
useful work. 

I claim :- 
The combination of a furnace of the type 

burning a primary fuel and having a fuel ???? s ?? 

bed, a combustion chamber and a Waste fue 2. leading to the -stack or chimney, and ap ?, ?? ? ? ?? 

paratus for economizing heat and consum S 

ing Smoke applied to said fu'nace and 
comprising series of air pipes and series 
of fuel pipes arranged within and against 
the opposite sides respectively of the Waste 
flue without obstructing the draft, means 
for supplying a regulable accelerated draft 
of air under pressure to said series of 
air pipes, means for supplying a regulable 
quantity of gaseous or vaporous fuel uncier 
pl‘essure to said series of fuel pipes, burner's 
located along both sides of the combustion 
chamber from end to end and solely above 
the fuel bed, separate and independent main 
conduits outside of and encompassing the 
combustion chamber and leading from the 
series of air pipes and the series of fuel 
pipes respectively to points in proximity to 
the burners, a plurality of branch connec 
tions from said independent main conduits 
to the burners, for separately supplying the 
draft of air and the auxiliary gaseous or 
vaporous fuel to the bui'ne's and mixing the 
air and fuel at the burners, valves for con 
trolling said independent main conduits and 
valyes on the branch connections for indi 
vidually controlling the said plurality of 
branch connections from the said main con 
duits to the burners, independently of the 
main conduits. 

EDWIN G. HATCH. 
Witnesses: 

TIIoMAs T. SEELYE, 
ARTHUR. G. DANNELL. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 

50 

55 

60 

65 

70 

75 

80 

85 

90 


