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The operation is as follows: In starting the 
furnace the grate B of each fire-box A is cov 
ered with fire-wood and coal, the material be 
ing introduced through the doors Fº. The 
latter and the damper - doors G" are then 
closed, after which the wood on the grates B 
is lighted with a torch or other device and 
coal or other fuel is added from time to time 
until the fire-box A attains a cherry-red heat. 
It is understood that the said fire-boxes are 
preferably made of metal. During this op 
eration the ash-pit doors H are opened, so as 
to furnish the amount of air necessary for 
combustion. When the fire-box Ahas reached 
a cherry-red heat, thenthedamper-doors G" are 
opened and more coal or other fuel is intro 
duced into the fire-box onto the burning fuel. 
The doors H leading to the ash-pit C are : 
then closed, and then the valves R7 and S” are 
opened, so that steam from the boiler I can 
passinto the ash-pit C to pass upward through " 
the grate B into the fuel and also steam 
can pass over the burning fuel through the 
pipe R, the saidl steam entering the fire-box, 

The amount of steam : A at the rear end. 
used is regulated by the valves R' and S', ac 
cording to the amount of heat required to 
keep the fire on the grates B burning, as de 
sired, to generate the desired amonnt of 
steam in the boiler I. The fire is raked when 
ever necessary by opening the door H, so as 
to get at the burning fuel from underneath 
the grate B. The necessary fuelis introduced 
into the respective fire-boxes from time to 
time through the doors Fº. It will be seen 
that by this arrangement steam is utilized to 
very great advantage in connection with the 
burning fuel to quickly and economically 
generate steam in the boiler. 

checker brick-work J to the rear of the boiler 
I, as previously described, so that all the heat 
is utilized to heat the water in the boiler II 
before it passes up the smoke-stack or chim 
ney of the boiler. 
Having thus fully described my invention, 

I claim as new and desire to secure by Letters 
Patent— 

1. The combination, with the horizontal 
boiler having its smoke-stack at its forward 
end, of the furnace having a fire-box beneath 
the front end of the boiler and closed at its 
rear end, an upward-extending passage D 
from the front end of the fire-box to the lower 
side of the boiler, and a series of flues extend 
ing from the passage D along the under side 
of the boiler to an intermediate chamber IL, 
thence to the rear chamber P, the latter com 
municating with the rear ends of the boiler 
flues, substantially as set forth. 

2. In a boiler - furnace, the combination, 
with a fire-box having an open front, a closed 
rear, and a curved top, and a grate arranged 
in the bottom of the said fire-box and lead 
ing to an ash-pit, of a wall extending in the 

The products : 
of combustion pass through the space D and i 
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front of the said fire-box and forminga space 
with the latter at its open end, a firing-open 
ing arranged in the said wall and having a 
door and a bottom extending from said front 
wall inwardly across said space and over the 
front end of the said grate, a checker brick 
work arranged above the said fire-box and 
extending under the boiler and rearwardly, 
and damper-doors and openings arranged in 
the said wall above the said charging-open 
ing, substantially as shown and described. 

3. In a boiler - furnace, the combination, 
with a fire-box having an open front, a closed 
rear, and a curved top, and a grate arranged 
in the bottom of the said fire-box and lead 
ing to an ash-pit, of a wall extending in the 
front of the said fire-box and forminga Space 
with the latter at its open end, a firing-open 
ing arranged in the said Wall and having a 
door and a bottom extending over the front 
end of the said grate, a checker brick-Work 
arranged above the said fire-box and extend 
ing under the boiler and rearwardly, and a 
steam-pipe extending through the closed end 
into the rear end of the fire-box, substantially 
as shown and described. 

4. In a boiler-furmace, the combination, 
with a fire-box having an open front, a closed 
rear, and a curved top, and a grate arranged 
in the bottom of the said fire-box and lead 
ing to an ash-pit, of a wall extending in the 
front of the said fire-box and forming a Space 
with the lattér at its open end, a firing-open 
ing arranged in the said wall and having a 
door and a bottom extending over the front 
end of the said grate, a checker brick-work 
arranged above the said fire-box and extend 
ing under the boiler and rearwardly, a steam 
pipe extending through the closed end into 
the rear end of the fire-box, and a second 
steam-pipe discharging into the said fire-box 
below the said grate, substantially as shown 
and described. 

5. In a boiler - furnace, - the combination, 
with a fire-box having an open front, a closed 
rear, and a curved top, and a grate arranged 
in the bottom of the said fire-box and lead 
ing to an ash-pit, of a wall extending in the 
front of the said fire-box and forming a space 
with the latter at its open end, a firing-open 
ing arranged in the said wall and having a 
door and a bottom extending over the front 
end of the said grate, a checker brick-work 
arranged above the said fire-box and extend 
ing under the boiler and rearwardly, a steam 
pipe extending through the closed end into 
the rear end of the fire-box, and a transverse 
wall arranged at the rear end of the said-fire 
box and ash-pit to support the rear end of 
the said checker brick-work, substantially as 
Shown and described. 

WALTER HURDLEY. 
Witnesses: 

WILLIAM MCCOMB, 
HUGH ANDERSON. 
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UNITED STATES PATENT OFFICE. 
WALTER HURDLEY, OF YOUNGSTOWN, OHIO. 

B O I LER -- FU RNA C E. 

SPECIFICATION forming part of Letters Patent No. 478,433, dated July 5, 1892. , 
Application filed March 3, 1892, Serial No. 423,602. (No model.) 

To all uvhom, it invagy concern: , 
Be it known that I, WALTER HURDLEY, of 

Youngstown, in the county of Mahoning and 
State of Ohio, have invented a new and Im 
provedl Boiler-Furnace, of which tlhe follow 
ing is a full, clear, and exact description. 
The object of the invention is to provide a 

new and improved boiler - furnace which is 
simple and durable in construction, very ef 
fective in operation, and arranged to utilize 
fuel to the greatest advantage. 
The invention consists of steam-pipes con 

nected with the steam-compartment of the 
boiler, and of which one discharges into the 
closed end of the fire-box and the other unider 
the grate. 
The invention further consists of certain 

parts and details and combinations of the 
same, as will be hereinafter described, and 
then pointed out in the claims. -M 

Reference is to be had to the accompanying 
drawings, forming a part of this specification, 
in which similar letters of reference indicate 
corresponding parts in all the figures. 

Figure 1 is a sectional side elevation of the 
improvement on the line 1 1 in Fig. 2. Fig. 
2 is a front elevation of the same, and Fig. 3 
is a transverse section of the same on the line 
3 3 of Fig. 1. 
The improved boiler - furnace is provided 

with one, two, or more fire-boxes A, arranged 
alongside each other in the brick-work of the 
furnace, each of the said fire-boxes having a 
closed rear end A" and a semicircular top Aº, 
as plainly illustrated in the drawings, espe 
cially with reference to Fig. 3. 

In the bottom of each fire-box A is arranged 
a grate B, below which is located the ash-pit 
C, also built in the brick-work of the furnace. 
The front open ends of the several fire-boxes 
A discharge or open into a space D, the front 
of which is closed by the usual front E of the 
boiler. In this front E is arranged an inlet 
or filling opening IF, the bottom F” of which 
extends partly into the fire-boxes directly 
over the front end of the grates B. The open 
ing Fis closed in the usual manner by a suit 
able door Fºº, which permits of filling or charg 
ing the fire-box A with the necessary fuel. 

Directly above each filling-opening F is ar 
ranged a draft-opening G, opening into the 
space D and also closed at its front by a suit 

able damper-door G". In the lower part of 
the front E are arranged the ash-pit doors H, 
through which access is had to the several 
ash-pits C of the fire-boxes A. The space D, 
arranged between the front IE and the open 
ends of the fire-boxes A, extends under and 
to the sides of the boiler I, as plainly shown 
in . Fig. 3, the top of the said space being 
closed by the usual top of the brick-work, as 
will be plainly understood by reference to the 
said Fig. 3. N r , , º . 

Directly" above the several fire-boxes A S 
arranged the checker brick-work J, extendin 
throughout the length of the fire-boxes and 
built up under the boiler I, reaching at its 
rear end to a wall K, arranged transversely 
in the rear of the fire-boxes and the ash-pit C, 
as plainly shown in Fig. 1. A second checker 
brick-work N is arranged at the rear end of 
the boiler I and is supported on a transverse 
wall O, which forms, with the wall IK, a draft 
space IL under the boiler I. i 1 
The rear end of the checker brick-work N 

discharges into a space P, built in the brick 
work of the furnace and opening at its up 
per end into the rear end of the draft-flues of 
the boiler I. The chimney or smoke-stack is 
arranged on the front of the boiler I, as plainly 
shown, so that the smoke or gases arising 
from the fire-boxes A pass from the latter to 
the space D through the checker brick-work 
J, space IL, and checker brick-work N to the 
space P to finally travel forward in the draft 
flues of the boiler J to the chimney or smoke 
Stack of the latter. . 
From the steam-compartment of the boiler 

I leads a pipe Q for each of the fire-boxes A 
and corresponding ash-pit C. The pipe Q ex 
tends down the front E of the boiler-furnace, 
and is provided near its lower end with the 
two branch pipes R, and S, each having a 
suitable valveR” and Sºto regulate the amount 
of steam passing to the respective fire-box 
and ash-pit. The branch pipe R, extends 
through one side wall of the brick-work of 
the furnace and up through the transverse 
wall IK to finally pass through the rear end A” ? 
of the respective fire-box A to discharge into 
the latter at its rear end. (See Fig. 1.) The 
other branch pipe S terminates at or near 
the middle of the fire-box C, near the bottom 
Of the Same. - 
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