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1. 
This invention relates to improvements in 

hearth furnaces, for heating boilers and the like. 
An object of the invention is to provide a hearth 

furnace which will supply a constant and even 
flow of heat to the boiler tubes or other Surfaces 
to be heated. 
Another object of the invention is to provide a 

hearth arrangement whereby the ashes may be 
removed without disturbing the burning fuel pile. 
A further object of the invention is to provide a 

hearth furnace for heating a boiler wherein the 
operating boiler pressure is maintained while fuel 
is being added to fuel pile, or while ashes are 
being removed therefrom. 
A further object of the invention is to provide 

ample storage space for unburned fuel within a 
hearth furnace, and which space not only posi 
tions the fuel for burning but dries the same as 
Wel. 
These and other objects will become apparent 

from the following description and the accom 
panying drawings of an exemplary form of the 
invention. 

Figure 1 is a Schematic vertical sectional view 
of a hearth furnace and boiler assembly embody 
ing the features of the invention. 

Figure 2 is a vertical sectional view taken Om 
lines 2-2 of Figure 1 and showing the arrange 
ment of the fuel pile in the hearth furnace. 

Figure 3 is a broken plan and sectional view 
of the furnace and showing the arrangement of 
the clean out doors with respect to sides of the 
fuel pile. 
The present invention is directed to a hearth 

furnace construction. Wherein the fuel pile ex- . 
tends from one side of the hearth furnace to the 
other for providing a constant and even flow of 
heat to the Surfaces, Such as boiler tubes or the 
like, to be heated. The flowing heat remains uni 
form across the entire width of the furnace and 
the boiler assembly, and thereby avoids stratifica 
tion. The practice has been, in relatively large 
furnaces of the described class, to provide two 
or more cells in side by side relation, each con 
taining a fuel pile and fire therein, for the pur 
pose of keeping the fire in one cell burning while 
the ashes were being removed from the remain 
ing cell, thus allowing only a partial pressure 
drop in the boiler. By reason of the constantly 
burning fuel pile of uniform size and width in 
the present invention, there is no appreciable 
pressure drop in the boiler, either when adding 
fuel or removing ashes. 

Hearth furnaces, generally, burn inexpensive 
fuels and Waste materials which are added in 
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particle form to the fuel pile as needed for main 
taining boiler pressure. Most of the fuel used 
is usually moist and must be dried before it can 
be burned. As will become apparent from the 
following description, the present invention not 
only provides for drying the fuel, but also pro 
Vides for Storage. Of the Same during the drying 
process. 

In the form of the invention Shown, the nu 
meral generally designates a hearth furnace 
connected with the front of a boiler assembly 
which includes a Stean drum 2, lower drum 3, 
front, interimediate, and rear boiler tubes fia, 
4b, and 4c, all connected with each other in 
the usual manner. The assembly also in 
cludes front, rear and Side walls 5, 6 and , 
respectively, together with a top 8 which en 
closes the steam drum 2. A damper box 9 con 
taining dampers 20 therein is located in the upper 
rearward part of the top 8. The lower drum 3 
is Supported on a boiler support 2 mounted on 
a platform or raised floor 22 secured between the 
rear Wall 6 and an inner wall 23, a baffle 24 
extends upwardly from the inner wall 23 and be 

5 hind the intermediate tubes 4 b, and a similar 
baffle 24 a depends from the top 8 between the 
intermediate tubes 4b and the rear tubes f4c. 
Both said baffles 24 and 24a are arranged to per 
mit paSSage of hot gases around their respective 
ends. The floor 25, inner wall 23, and the side 
walls are lined with refractory material, as 
at 26, 27 and 28, to provide a combustion cham 
ber 29. Any suitable refractory material, such 
as fire brick, not shown in detail, may be used. 
It is to be understood that the boiler assembly 
is typical, and comprises no part of the present 
invention, but is herein described to illustrate the 
utility of the hearth furnace 0. 
The hearth furnace 0 includes a front wall 36 

having a refractory liner 31, a floor 32, also cow 
ered With refractory material 33, and side walls 
34 lined with refractory material 35. The side 
of the floor 32 opposite the front wall 39 is pro 
vided with an upwardly projecting bridge wall 36 
which is also covered with refractory material 37. 
There is a transverse air chamber 38 extending 
through the bridge wall 36 and is connected with 
the interior of the hearth furnace 9 by means 
of tuyeres 39, in the manner illustrated in Figures 
i and 2. Across the front wall 30 and at the 
lower end thereof, there is a transverse air cham 
ber 40 connected with a source of primary air 
by means of a duct 4. Any suitable means may 
be used for forcing air into the last described air 
chamber 40, from where it is communicated with 
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the interior of the hearth furnace if by means 
of tuyeres 42 extending through the refractory 
material 3 of the front wall 3. Air is also con 
veyed from the front air chamber 4G to the air 
chamber 38 in the bridge wall 36 by means of 
ducts 43 connected therebetween and extending 
through the hearth furnace floor 32. Secondary 
air is supplied to the combustion chamber 29 by 
means of a cross duct & extending through the 
bridge wall 36, rearwardly of the air chainher 38 
therein, and communicating with the atmosphere. 
The duct 44 is connected with the combustion 
chainber 23 by means of additional tuyeres 35 in 
the rearward side of the bridge wall 36. 
The health furnace roof of refractory material 
6 covers the foor 32 and the refractory materia 

thereon, and is Suspended in position by means 
Of hangers 4 connected with an outer roof or 
cover 8 of steel or the like and supported by the 
front wall 3 and the Side Walls 34. The inner 
end of the roof 46 is downwardly, thence up 
wardly curved where it joins the lower front wall 
5 of the boiler assembly . The curve referred 

to forms a nose A9 which is positioned rear Ward 
ly of and spaced from the upper surface of the 
bridge wall 36. Spaced fuel feed holes 50, in the 
form of flanged cast iron ducts, are vertically 
positioned through the hearth furnace roof 46 
and through the cover 48, and are in Spaced 
alignment with each other above the transverse 
center of the hearth furnace floor 32. The feed 
holes 50 provide for dropping fuel therethrough 
to form a fuel pile 5 on the floor 32 and extend 
from one side wall liner 35 to the other. 
Secondary air may also enter the hearth fur- : 

nace i 0 by way of the feed holes 5. 
In the form of the invention shown, there are 

two doors 52 in each Wall 34 and positioned Op 
posite the ends of the lower edges of each side 
of the fuel pile 5 whereby ashes, which fall 
downwardly from the pile, may be raked out. 
HoWever, it is to be understood that Within the 
scope of the present invention only one door need 
be positioned at the end of each lower side of 
the pile 5?. Peepholes 53 are provided in the 
front and side walls 3 and 34 of the hearth fur 
nace for observing the fuel pile 5? to deter 
mine whether or not additional fuel is required, 
and whether or not the ashes falling to the side 
thereof need to be removed. 
In operation, additional fuel is provided 

through the feed holes 59 as required, and the 
ashes falling to the sides of the cross pile 5 
are removed as required. The added fuel on 
the top of the stack is dried by the fire and burns 
when it becomes dry. The pile 5 itself provides 
for ample storage whereby the fire may be main 
tained without frequently replenishing the fuel. 
By reason of the described construction, a uni 
form continuous flow of heat is conveyed through 
the throat 54, formed by the top of the bridge 
wall 36 and the roof nose 49, into the combus 
tion chamber 23, and upwardly between the for 
ward boiler tubes 4, thence outwardly through 
the damper box 8. Since the fire from the pile 
5 is continuous, and may be added to as re 
quired and the ashes removed therefrom with 
out disturbing the flame, there is no appreciable 
pressure drop in the steam boiler 2 during Such 
operations. 
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4. 
The present invention is not limited to the 

construction herein shown and described, but 
may be made in many ways within the scope 
tof the appended claims. 
What is claimed is: 
i. In a health furnace, a Substantially rec 

tangular floor adapted to Support Waste material 
fuel, thereon, a front Wall and opposing side walls 
around three sides of said floor, a roof supported 
on said walls and positioned over said floor, said 
roof including fuel feed holes therethrough and 
arranged Substantially Over the center of Said 
floor along an imaginary line extending from one 
Said side Wall to the other Said side Wail, a bridge 
Wall along the side of said floor opposite said 
front wall, the top of said bridge wall being 
Spaged below Said roof, at least one clean-Out 
dOOr in each Said side Wall, one of said doors be 
ing arranged adjacent said front wall and the re 
maining Said door being arranged adjacent said 
bridge Wall. 

2. In a hearth furnace, a substantially rec 
tangular floor adapted to support waste material 
fuel thereon, a front wall and opposing side walls 
around three sides of said floor, a roof supported 
On Said Walls and positioned over said floor, said 
roof including fuel feed holes therethrough and 
arranged Substantially over the center of said 
floor along an imaginary line extending from one 
Said side Wall to the other said side wall, a bridge 
Wall along the side of said floor opposite said 
front Wall, the top of said bridge wall being 
Spaced below said roof, two cleanout doors in at 
least one said side wall, one of said doors being 
arranged adjacent Said front, Wa and the re 
maining Said door being arranged adjacent said 
bridge Wall. 

3. In a hearth furnace, a substantially rec 
tangular floor adapted to support waste mate 
rial fuel thereon, a front wall and opposing side 
walls around three sides of said floor, a roof sup 
ported on said Walls and positioned over said 
floor, said roof including fuel feed holes there 
through and arranged substantially over the 
center of said floor along an imaginary line ex 
tending from one Said Side Wall to the other said 
side Wall, a bridge wall along the side of said 
floor opposite said front wall, the top of said 
bridge Wall being spaced below said roof, two 
cleanout doors in each said Side Wall, one of said 
doors in each Said Side Wall being arranged ad 
jacent Said front Wall and the remaining Said 
doors being arranged adjacent said bridge wall. 

IVAN E. CUSHING. 
GIBBS M. SLAUGHTER. 
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