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UNITED STATES

PaTENT OFFICE.

CARL AUGUST LARSON, OF SIOUX .CITY, IOWA.

HOT-AIR FURNACE.

SPECIFICATION forming part of Letters Patent No. 499,926, dated June 20, 1893,
" Application filed January 16, 1893, Serial No, 458,577, (No model)

To all whom it may concern.:

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
Towa, have invented certain new and useful
Improvements in Hot-Air Furnaces; and Ido
declare the following to be a full, clear, and
exact deseription of theinvention,such as will
enable others skilled in the art to whieh it ap-
pertainsg 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-
naces. Its object is to provide afurnace 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 produect 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 resultsare attained by a novel
arrangement of the smoke flues with refer-
ence to the cold air draft and also by a novel
constructionof the grate with reference to the
cold air chamber. :

My invention therefore consists in the novel
construetion, arrangement -and combination
of the parts, as will be hereinafter fully de-
seribed and particularly pointed out in the
claims.

I have fully and clearly illustrated my in-
véntionin theaccompanying 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, ineased 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. TFig.4. is a vertical sec-
tion through the center of the furnace, show-
ing the cold air shaft, and eold air chamber,
and the tubular construction of one of the
grate-bars. Tig. 5. is a cross-sectional view,
with the dome of the furnace cuf away, on
line X’ X’ Big. 4, looking down upon smoke

flues and grate. Fig. 6. shows a cross sec-
tional view on line X X of Fig. 4, showing the
smoke pipe, centrally located and passing
through the cold airshaft. Fig.7isa sectional
view of fire grate showing tubular grate bars
and clinker bars and shaft. Fig. 8 isafront
view of grate frame showing tubular grate
bars.

Referring now to the illustrations in detail:
C represents the pipeleading 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. _ .

d d 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 exeluded
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.

7 ¢’ are clinker bars attached to the shaker
rod, and located between the tubular grate
bars. .

I’ represents an iron shield which ecuts 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 d d, and are’
intersected-at o’ o’ by the upper arms of'two
V shaped smoke flues ¢® 0% one on eitherside
of furnace, curved at ¢? 0% which open below
into-a smoke chamber K’, closed above and
extending from side to side on the samelevel
with the cold air shaft, ‘

K3isahotair 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-

smoke flues-into the smoke chamber:as de-|
sired. ‘ : }

B? designates .a'small ‘open sspace throngh:
which:a:small-gnantity of .coldair-mnay pass!
from thecold air duct;and which-alsocontain:
pipes:o:and o3 which heat:the-eold:air-befores
it reaches the dome. ., : s

N N are the iron frames which supportthé)
fire:box upon the!brick foundation. Pisia’
smoke pipeileading from 'the -middle :of-the!
smoke chamber K’, back through the-eold:air!
duct:K,:intothe chimney C. . B

Theoperation of my'invention is:asfollows.:

T

- When:thefire.is ‘just starting -and ‘a strong:
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quick draft is desired, damper D.is‘left'open:
and the'smoke and:gas pass out:of ‘the pipe

- Pinto the chimney. ‘When agoodfirgiscre-
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atedrand it is desired-to nse:the greatest pos-:
sible -quantity-of heat, damper D :is:closed::
The cold-air-enters the.furnace:throngh:shaft
K, and-enters cold air.chamber/K? = Here ‘it
strikes-agdinst shield I/, andisforcedithrough;
‘the open ends of:thegrate bars/I, of ‘thegratei
bars:G” G’;where it is thoroughly-heated, and

thie'motion of ‘the: heat «greatly aceclerated.:|

This:swift currentof:hotairpasses intocham-!
ber K? :and up ‘into :the :dome, 'whenee it:
passesithrough: the:hot air. pipes:C’/: ¢/ :to:the:
rooms ‘above. In the meantime:the smoke;
and gaseous products pass into:pipesP’,then!

499,023

to the front through flues o o, down through
flues-¢% 0*into the smoke ¢hamber:K’. The
smoke, diffusing heat through pipes o and 05,
now passes along pipe P through the cold air
ductinto pipe C’ and out through the chimney.
Pipe P? becomes .heated .and communicates
idts-heat-to the-cdld-airin-shaft K. The cold
air in K, and the hot air in pipe P, proceed-
:ing-in-opposite directions, communicate to
each other a greater velocity. The surplus
heat from the smoke and gas, are utilized in
-heating the cold air-as itpasses over.pipe P?
flues 0 0 and o® 0% and through the grate into

“the-dome,.
diately out the chimney, or down through the:|"

By reference to the construction of my fur-
‘nace it will be:seen:that:but a;small :portion
of iitis constrnctetl affironofsanykind. :Aside
{fromthe doors:and {boxes, the iron fire box,
{flues:and grate,thefurnaee:maybeconstruct-
.ed-entirély of drick. -Dhismaterial rénders

‘the ; construction ‘very -simpleé,-durable and.

;cheap.

iH a.xiin.g:fhnéfifullyﬁ‘andmlearlyf deserikedmy

invention; what ' I-claim:as:new and:desite:to
isecure by Letters;Patentjiis— =~ .0
1.1 In:athot-atrifnenacesthe: doubleé'furnace

|| frame,ifiretbox,and:stationary:tubular grate,

seross flue P/ shorizontalfiues oo,V shapeil fines
0% 0% smoke:chamber:K’;and:smoke:pipes'P?

and! C,rinreombinadtion with ra eold «dir .dnet :

50

55

60

¢

:andv_cdld‘fair‘chambey,&s;ibstanti:ﬂ]ysasmpeei- :

fied.

2. ifn-arhat airrfnrﬁade;éwith-dquble frame, .

fire :box, ‘dome, rcold -air shaft -and . cold sair

chamber;the eombination ofifines P’y 0 0;0% 6%, :

smoke-chramber:K’,:and:pipesP*and: C;with

Sc

-the:tubular:grate: G,:passing-from a-cold ;air-

-ehamber:K? to:hotir chamber/K?, substan-

tiglly as:specified.: ‘ 2
sIntestimonyavhereof:Laffiximysignatarein

.presence:of two:witnesses. * . .

‘CARL AAUGUST :-LARSON.

" “Witnesses:
L. 8. (PEARSON, "
‘OSCAR MIDDLEKAUFRF,
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