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To all who?, i? ??? ????????: 
Be it known that I, CARL AUGUST LARSON, 

a citizen of the United States, residing at Sioux 
City, in the county of Woodbury and State of 
Iowa, have invented certain new and useful 
Improvements in Hot-Air Furnaces; and I do 
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 ap 
pertains to make and use the same, reference 
being had to the accompanying drawings, and 
to the letters of reference marked thereon, 
which form a part of this specification. 
My invention has reference to hot air fur 

Its object is to provide a furnace that 
may be simply and cheaply, constructed, and 
which will accomplish most efficient results, 
and at the same time consume a minimum 
quantity of fuel. A further object is to pro 
vide a furnace that will produce a , superior 
draft and utilize almost the entire product of 
combustion before the smoke passes into the 
chimney. My furnace also provides a con 
struction by means of which the cold air is 
thoroughly heated before it passes into the 
dome, whence it is conducted to the rooms 
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above. These results are attained by a novel 
arrangement of the smoke flues with refer 
ence to the cold air draft and also by a novel 
construction of the grate with reference to the 
cold air chamber. w 
Myinvention therefore consists in the novel 

construction, arrangement and combination 
of the parts, as will be hereinafter fully de 
scribed and particularly pointed out in the 
claims. 

I have fully and clearly illustrated my in 
vention in the accompanying drawings, where 
in like parts are designated by similar letters 
of reference, in which- - 

Figure 1. is a front view of my furnace in 
elevation, incased in brick masonry. Fig. 2 
is a side view of the same in elevation. Fig. 
3. is a vertical section on the left of the fire 
box, showing the route of the smoke flues in 
the smoke chamber. Fig. 4. is a vertical Sec 
tion through the center of the furnace, show 
ing the cold air shaft, and cold air chamber, 
and the tubular construction of one of the 
grate-bars. Fig. 5. is a cross-sectional view, 
with the dome of the furnace cut a Way, On 
line X'X' Fig. 4, looking down upon smoke 

flues and grate. Fig. 6. shows a cross sec 
tional view on line XX of Fig. 4, showing the 
Smoke pipe, centrally located and passing 
through the cold air shaft. Fig. 7 is a sectional 
view of fire grate showing tubular grate bars 
and clinker bars and shaft. Fig. 8 is a front 
view of grate frame showing tubular grate 
bars. 

Referring now to the illustrations in detail: 
C represents the pipe leading to the chimney, 
in the usual manner. 
K designates the cold air duct and is lo 

cated above the cellar floor. C'C' are hot air 
pipes leading from the dome M to the rooms 
to be heated. . . . 
did designates dampers; S the stove door 

and box through which the furnace is fed; S' 
the door and box through which the ashes 
are removed; H the door through which the 
hot water panis filled; A, a door at the bottom 
through which the furnace is cleaned and 
which also provides a check draft; S° the 
shaker lever and r the shaker rod. 
B B represent the mason work surround 

ing the furnace and supporting the fire box; 
B', an open air space between the masonry, 
by means of which the cold air is excluded 
and the hot air retained, and all the heat pro 
duced utilized without any great effect upon 
the furnace room. 
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F' designates the fire brick and F the fire 
box; I the iron frame of the fire box. 
G represents the grate, and G' one of the 

grate bars, which in my furnace is stationary 
and for the purpose of procuring the better 
draft should be placed at an angle with the 
horizontal plane of the furnace. 

ir' r" are clinker bars attached to the shaker 
rod, and located between the tubular grate 
bars. 

I' represents an iron shield which cuts off 
the cold air chamber K, from the upper part 
of the furnace, and is located just above the 
grate. 

P' represents a smoke flue passing from 
right to left on the same plane with pipe P, 
which leads directly into the chimney, and 
into which the smoke passes upon leaving 
the fire box. On either side of the fire box 
and on the same plane, two parallel smoke 
flues extend from the pipe P' toward the front 
of the furnace. These pipes are provided at 
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their outer ends with dampers did, and are 
intersected at o' o' by the upper arms of two 
V shaped smoke flues oo, one on either side 
of furnace, curved at oo, which open below 
into a smoke chamber K', closed above and 
extending from side to side on the same level 
with the cold air shaft. 
Kis a hot air chamber, into which the tubu 

lar grate bars open, closed just below the 
grate bars, and extending on both sides of the 
feed box into the dome, M. 
D represents a large damper which may be: 

made to open or close the pipe P. By this 
damper the draft may be made to passimme 
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smoke flues into the smoke chamber as de 
sired. 
B. designates a small open space through 

which a small quantity of cold air may pass! 
from the cold air duct, and which also contain; 
pipes, o, and o, which heat the cold air before: 
it reaches the dome. . . - 
N N are the iron frames which support the 

fire box supon the brick foundation. Pºis ta 
smoke pipe leading from the middle of the: 
smoke chamber K, back through the cold airi 
duct:K, into the chimney C. . . . . . . 
The operation of my invention is as follows. 

When the fire is just starting and a strong, 
3o quick draft is desired, damper Dis left openi 

and the smoke and gas pass out of the pipe 
Pinto the chimney. When a goodfire is cre 
ated and it is desired to use.the greatest pos 
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sible quantity of heat, damper D is closed: 
The cold air-enters the furnace throughshaft, 
IK, and enters cold air-chamber:K. Here it 
strikes against shield I, and is forced throughi 
the open ends of the grate bars.T, of the gratei 
bars. G' G', where it is thoroughly heated, and 
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This swift current of hot airpasses into cham 
ber K, and up into the dome, whence it passes through the hot air pipes C'C': to the 
rooms above. In the meantime the smoke: 

45 and gaseous products pass into pipes.P, theni 

diately out the chimney, or down through the 

the motion of the heat greatly accelerated. 
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to the front through flues o o, down through 
flues oºoº into the smoke chamber:K”. The 
smoke, diffusing heat through pipes o and o', 
now passes along pipe P through the cold air 
ductinto pipe C and out through the chimney. 5o 
Pipe P becomes heated and communicates 
its heat to the cold-air in:shaft K. The cold 
air in K, and the hot air in pipe P, proceed 
sing in opposite directions, communicate to 
each other a greater velocity. The surplus 55 
heat from the smoke and gas, are utilized in . 
heating the cold air-as it passes over pipe P, 
flues oo and oo, and through the grate into 
the dome. 
By reference to the construction of my fur- 6o 

inace it will beseen that but a smallportion 
of itis constructed of iron of anyikind. Aside 
from the doors and boxes, the iron firebox, 
flues and grate, the furnace may be construct 
ed entirely of brick. This material renders. 65 
:the construction "very sibiple, durable and 
che??. " . . : : ? . . . . . . . . . 

Having thusfully and clearly described my 
invention, what I claim as new, and desire: to 
secure by Letters Patentis- 7? 

1. In a hot air; furnace, the: double furnace 
frame, firebox, and; stationary tubular grate, 
cross fluePhorizontal fluesooV shaped ?lues 
too, smoke chamber:Kand-smoke pipes.P 
and C, incombination with a cold air duct 75 
a cold air chamber, substantially as speci eC. ''';???' || ( . ;?? , , , 

2. Ena hot air:furmacey with double frame, 
fire box, dome, cold air shaft and cold air 
chamber, the combination offlues P, oo, oo, 8c 
smoke chamber K, and pipes.Pandi C, with 
the tubular grate: G, passing from a cold iair 
chamber K3, tohotiair: chamberiKº, substan 
tially as specified. . . . - 
;Intestimony whereof affixemy signature in 85 

presence: of two witnesses. . . . 
* CARLAUGUST LARSON. 

. Witnesses: 
L. S. PEARSON," 
OSCAR MIDDLEKAUFF. 

  


