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To all whom it may concern: 
Beitknown that I, GEORGEA. WELLs, a citi 

Zen of the United States, residing at Oska 
loosa, in the county of Mahaska and State of 
Iowa, have invented certain new and useful 
Improvements in Hot-Air Furnaces; and I do 
hereby declare the following to be a full, 
clear, and exact description of the invention, 
Such as will enable others skilled in the art 
to which it appertains to make and use the 
Se, 

My invention has reference to those fur 
naces especially adapted for heating dwell 
ings; and my object is to provide means for 
more perfectly regulating the draft, consum 
ing the smoke and gas, and economizing heat. 
With these ends in view my invention con 

sists in the peculiar features and combina 
tions of parts more fully described hereinaf 
ter, and pointed out in the claims. 
The perspective view in the drawing shows 

my complete device with the front wall re 
moved. . 
The outside shell a, is preferably made of 

sheet-steel or cast-iron, having a base portion 
b, middle section c, and top portion d, all of 
Which open into each other. 
The fuel-chambere is provided with a grate 

f, which is supported upon bracketsh on the 
Wall g. The usual ash-chamber is located 
below the grate, and is made accessible by 
means of the ash and grate-shaking doorsi 
and k. The right-hand side of the chamber 
is provided with a hollow lining, which con 
sists of a straight vertical face im, having lat 
eral flanges in. The face m is provided with 
a series of oblong vertical openingso, through 
which the incoming air passes to the fuel, and 
the lateral flanges are also provided with 
openings p, the lower ones being commanded 
by a sliding damper q, having a handle q. 
An additional section r stands upon the up 
per flange n, and has formed therein the ver 
tical flues r", which register with openings in 
the upper flange, whereby the air or gas is 
made to pass from the upper part of the 
fuel-chamber into the fuel, or from the ash 
pit up and around the fuel, without passing 
through it, as will be further explained here 
inafter, 
The opposite side of the fire-chamber is 

provided with a fire-brick lining s, and to 

prevent the latter from burning out (as it is 
exposed to an intense heat) I provide a fresh 
air chamber at, formed of plates at and it.' 
and situated beneath the top of the section c 
and back of the lining S. The plate u' is 
perforated its full length, as seen at , and 
the air is admitted to the chamber through 
dampered openings '', and thence passes 
through said perforated plate, striking the 
back of the fire-brick lining S and keeping 
the latter cool to preventit from burning out. 
This lining is cut away on its lower back side 
to form a vertical recess t, and the air which 
has entered behind the lining passes down 
through this opening and thence down 
around a horizontal water-boiler, v, which is 
suspended over the left-hand side of the grate 
a sufficient distance to allow the products of 
combustion to pass freely under it and into 
the flue ac on the way out, as denoted by air 
OWS 3. . 
An external pipe C1' extends from a cham 

ber b', located above the lower portion b, up 
ward and laterally to a damper-box 2. This 
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box is for the purpose of creating a direct or 
indirect draft to the fuel, and it is located 
over an opening 2 in the top of the fuel 
chamber walls, and the pipe a? enters one 
side of said box. A damper c' is pivoted in 
the corner of the box and just below where 
the pipe a? enters, and is adapted to alter 
nately close the pipe and an opening d in a 
diagonal partition b', which extends across 
from the lower to the upper corner of the 
damper-box. The chimney-pipe O' commu 
nicates with the top of the box, and a damp 
ered inlet-opening 2' is situated in the front 
wall of the box 2 to admit oxygen to the fire 
box, for the purpose which will hereinafter 
appear. 
The preferred construction of my device 

having been set forth, I will now proceed to 
describe its operation. 
after the fuel-chamber e has been filled the 
damper q is closed to make the air go directly 
through the grate. The grate-shaking door 
inow being opened, the opening d' closed, and 
the damper c' being turned up to close pipe 
a' and open communication with the chimney 
pipe, the draft will pass up through the fire, 
thence through opening 2 into the damper-box 
2, and out through chimney-pipe d', as denoted 

In starting the fire 
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by arrows 1. By thus adjusting the dampersa. 
direct draft is given in the old and well-known 
Way; but to economize fuel and to more per 
fectly consume the gas and smoke my device 
can be converted into an indirect-draft-mak 
ing furnace by properly adjusting the valves 
hereinbefore described. This is accomplished 
by first closing the grate-shaking door to pre 
vent any air from entering below the grate, 
and then turning the damper c' down upon 
the plate b' to keep the draft from passing 
directly out of the chimney-pipe a'. The 
damper y is left open. When thus adjusted, 
the draft enters the damper-box a through 
opening 2', thence through opening 2' down 
Ward into the fuel-chambere, thence through 
the coked fuel lying between the lining r and 
S, thence beneath the boiler, and down 
through vertical flue ac, chamber b', exterior 
pipe a', into damper-box 2, and out of smoke 
pipe a'. In the indirect draft the fuel is still 
more perfectly consumed by reason of the 
downflues r", which permit the air to pass 
down the right-hand side of the fire-chamber 
and through the fuel by way of the slots o in 
the lining m. A still further advantage of 
these side flues is that they will allow the dust 
which is created by shaking the grate to pass 
lp around the fire at the side and out of the 
chimney through the damper-box 2 and 
smoke - pipe a'. This is accomplished by 
drawing out the damper q, so that the draft 
will draw the dust up through the hollow lin 
ing in and flues r. 

Having thus described my invention, what 
I claim as new, and desire to secure by Let 
ters Patent, is 

1. In a hot-air furnace, the combination of 
a fuel-chamber, a damper-box located above 
and communicating therewith, an exterior 
pipe connecting the lower part of said cham 
ber with the damper-box, a partition having 

an opening and being located in said box, and 
a damper so pivoted as to alternately close 
the pipe and opening in the partition, whereby 
an indirect or direct draft may be created, in 
the manner and for the purpose substantially 
as described. - 

2. In a hot-air furnace, the combination, 
with a fire-chamber, of a hollow lining upon 
the sides thereof, forming an air-space be 
tween the lining and the walls of the fire 
chamber, said lining being provided with 
openings in its side and bottom, and a damper 
commanding the openings in the bottom, in 
the manner and for the purpose substantially 
as described. 

3. In a hot-air furnace, the combination of 
a lining, an air-chamber behind the latter 
and having perforations through which the 
air is conducted behind said lining, and a 
water-boiler around which the air passes from 
behind said lining, as and for the purpose set 
forth. 

4. In a hot-air furnace, the combination of 
a fire-chamber having a damper-box above 
it provided with a dampered inlet-opening, a 
smoke-pipe leading out of said box, a parti 
tion having an opening and interposed be 
tween the top and bottom, an external pipe 
leading from the lower part of the furnace to 
the damper-box, and a pivoted damper located 
in said box and adapted to alternately close 
the opening in said partition and said pipe, all 
arranged and adapted to operate in the man 
ner and for the purpose substantially as de 
scribed. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
GEORGE A. WELTS. 

Witnesses: 
JAMES A. RICE, 
A. H. COWLES. 
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