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Zo a^ tohorn, ?? 77ìay co7?ce7°70: 
Be it known that I, JOSEPH SHIMA, a resi 

dent of Chicago, in the county of Cook and 
State of Illinois, have invented certain new 
and useful Improvements in Smoke-Consum 
ing Furnaces; and I do hereby declare the fol 
lowing to be a full, clear, and exact descrip 
tion of the invention, Such as willemable oth 
ers skilled in the art to which it pertains to 
make and use the Same. 
The invention relates to devices for perfect 

ing combustion in furnaces. 
It has for its object to provide means where 

by to utilize the heat ?f the bridge wall to 
raise the temperature of the partially burned 
products after they have imparted a part of 
their initial heat to the boiler and to ignite 
the combustible matters mingled with said 
products; and ít consists in the comstruction 
hereinafter described and particularly point 
ed Out. • • 

In the accompanying drawings: Figure 1 is 
a partial vertical Section of a steam boiler fur 

Fig. 2 is a section on line 2-2 of Fig. 
1. Fig. 3 is a perspective of the return flue. 
Fig. 4 is a section on line 4-4 of Fig. 1; and 
Fig. 5 is a modified detail. 
Numeral 1 demotes a fire place; 2, a bridge 

Wall; 3, a, boiler, and 4 a Smoke Stack. 5 in 
dicates boiler fire tubes. All these parts may 
be of any approved construction. The bridge 
Wall however should be a good conductor of 
heat and is preferably made of graphite or 
like material. 
In furnaces of this general type much fuel 

is wasted by incomplete combustion and the 
heat actually produced by defective combus 
tion is also frequently not utilized to the best 
advantage on account of the rapidity with 
which the partially burned products are 
rushed under the boiler, through the boiler 
tubes and Out of the Stack. To overcome 
these objections I provide under the boiler 
and abutting against the fire bridge a return 
flue 6 whereby the products of combustion 
mixed with unburned gases and carbon pass 
ing OVer the bridge wall may be comducted 
back against the rear side of the bridge wall 
after the initial heat of combustion has been 
largely transferred to the boiler. This flue 6 
is preferably formed by molding graphite 
to produce a suitable tubular structure 7 hav 

ing its top preferably made of a shape to con 
form to the bottom of a boiler of cylindrical 
or like form. The Space 8 between this top 
and the boiler communicates with the fire 
place over the bridge wall and constitutes 
that part of the exit flue which first receives 
the products of combustion which are drawn 
along the bottom of the boiler to a diving 
passage 9 which admits the products GOOled 
by their Contact with the boiler into flue 6 
through which flue they pass back against the 
rear of the bridge. 
10 indicates a wall fitting the boiler and 

closing the rear end of the exit flue or space 
8. The wall or partition 10 is heated by the 
impact of gases that receive heat from the 
rear of the bridge wall and flow back through 
said flue 7 and up on the rear side of Said 
partition by which means the cooling effect 
of the contiguous part of the boiler is in part 
overcome, it being a purpose of the construc 
tion to maintain the heat of the products by 
said partition and by the heated wall of flue 
8 as far as practicably consistent; with heat 
ing the boiler and then to reheat the same by 
circulating them against the rear of a bridge 
wall composed of refractory and highly heat 
conducting substance such as graphite. The 
heat of the products is thus maintained that 
it may not fall too low for complete com 
bustion which cannot take place until the 
gases, partially burned products, and air from 
the combustion chamber, have had Sufficient 
time for intimate mixture at a proper tem 
perature, which conditions do not exist in a 
single flue such as 8 situated next the boiler. 
The products after they are arrested by the 
wall 10 and turmed down through . Opening 9 
returm to the rear of the fire bridge and are 
there turmed in contact with Said bridge and 
passed forward through flue 11 on their way 
to the boiler flues and Stack. These products 
ordimarily contain considerable unburned 
carbon, Carbon monoxide, hydrogen and air 
which only meed to be properly blended, 
heated and the inflammable portions ignited 
to burn and undergo complete combustion. 
Such suitable mingling is effected while these 
products are passing through the flues 8 and 
6 and turning about the ends of the partition 
13 and the combustible gases and Smoke are 
made to impinge against the fire bridge wall 
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