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1o all whom it oy concern -'
Be it known that I, Soromox P. SyiTH, a

. .'01t1zen of the United States., residing at Water-

" "
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ford, in the county of Saratoga and State of
New York, have invented new cmd useful Im-

provemenbs in Kurnaces, of which the fol]ow-—
Ing 18 a specification.

Thl% invention relates to furnaces and és-
pecmlly to hot-air furnaces employed for heat- |

Ing dwe]lmcrs, for-example; and the general

- obJect 18 to increase the eﬂ’ectwe heat obtmned

from a given amountof fuel. To thls end an

_extraordmary volume of heated air for com-

- bustion is supplied upon the surfa,ce of the
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burning mass of fuel, and provision is made
for intercepting and thlllZlI]G‘ the heat that is
usually thrown out into the space about the

furnace where it is useless or more commonly
a distinct evil in heating, for example, a cellar
which it is desired to keep cool. In thus sup-
plying air I secure perfect combustion before

the gases leave the fire-chamber and at the |
- same time avoid overheating consequent upon

forcing a large amount of alr through the

fuel.

| _0X1d1zed carbon passes to the chimney.
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. Air is a poor conductor of heat, yet radiant
- heat passes through it very readlly 1t is pos-

- siple to mtercept this heat, as well as other
heat, by inclosing the fuma,ce in a suitable
-heavy Jacket; but as the use of such jacket is

expensive, as it causes rapid destruction of the
furnace within it and as it Ia,rcrelv incredses
the loss through 'the chlmney., 1t 1s not em-
ployed practlcallv All the desirable results
may, however, be obtained by using a series
of suitable and suitably-arranged plates about

the fire-chamber, and at the same time the

overheating and loss through thechimney may
be-made ma,terlally less than in the ordmarv
furnace.

In the accompanymﬁ' drawings, Figure 1 is
a perspective view, partly in section, showmo*
one embodiment of my invention.
a like view showing a
rangement.
throurrh the ﬁre -pot of Fig. 2.

In the ficures, A representb a ﬁre -pot such

T . . -

It follows that little heat and no sub-

Fig. 2 13_‘
slightly- modified ar-
Fip. 3 1S .4 horlzontal section

' as is used in many ordmary iurnaces, B, a

dome above the fire-pot and forming mth it

5;3-

the combustion-chamber: C, an ordmarv ash-

pit, and D the usual thin metal jacket resting

upon a ring K and having suitable hot-air

pipes D’ for SﬂpprmO‘ apartments to be heat-

ed. Encircling the lower part of the fire-pot

p]ates K, preterablv of dull or black sheet-
iron.

the. ﬁre-pot., These plates are succe-ssively

These rest in suitable notches in radial
arms F', shown as supported by rin os ¥ upon

55

are slightly- sepamted concentric cylindrical

60

wider as the distance from the fire-pot in-

creases, so that their upper edges form a se--
ries of ascendma' steps.
set of plates is a Second set, F°, supported in
arms F¥ held by a ring FE’ the arrangement
being such that the lower edcres of this set lie

A little above this

in the surface of a downwardlv expanding
cone. Between the two sets and the jacket
D is a similar plate extending trom the bot-
tom to the top of the two sets. Air to be

heated is admitted through a pipe G and rises
“in thin strata between the plates of the lower
The strata nearest the ﬁre—-pot are more
| rapidly heated, and hence rise faster than
‘those more distant.
-ing the space between the two sets, which is

seg.

The various strata enter-

a sort of mixing-chamber, commingle, and
then the alr rises through the spaces between
the plates of thé uppér set and passes out
through the pipes D’. Radiant heat passes

througb the air itself, but is intercepted in-a

coreat degree by each plate which it meets,
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the p]ate being correspondingly heated, and

‘the heated pla,te at once gives up its heat to

the air, which is constantlv passing over its

surf&ce the result being that the jacket D

feels coo_l to the hand even when the combus-
tion 1s at amaximum. Another resultisthat

the fire-pot ‘and adjacent parts are far less
“highly heated than 1s ordinarily the case, from
the fact that the air passes over the surfaces
next the fire with unusual- Velomty From

the top of the dome a large pipe H passes up-

‘ward and then outward throuo*h the jacket D
1o a closed drum I. From the top of this

drum a plpe I, provided Wlth a damper I,

90

95




10

20

30

- 35

40

45

]

leads to any suitable chimney. From the
lower part of the drum a pipe I’ passes out-

ward and upward, joining the pipe I at a
point beyond the damper Obviously this

construction allows sending the products of

combustion to the pipe I’ from either the top
or the bottom of the drum. Thedrum is en-
veloped by a downwardly - open jacket J.
analogous to the jacket D, and between the
drum and jacket are sets K K' of plates sim-
lar to the plates F F¥, already de.scrlbed It
1s possible to admit aid for supporting com-
bustion through the ash-pit, as in ordinary
furnaces; but thls 1S not done except occa-
sionally in starting a fire. Instead I obtain
practically complete combustion with com-

paratively slow burning by admitting a very

great volume of downwardly-directed hot air
over the upper surface of the burning fuel.
This is accomplished by means of a pipe L,
which passes axially upward through the
drum I and axially along the pipe H and ter-
minates in a bell-mouth in the dome B.

Fig. 2 shows a simpler construction, the
drurs and connected parts being omitted. In
this case the dome B’ is ShOWI] as having an
upwardly-extending part B, the combustion-
supporting air belncr taken into the furnace
through a pipe M, which passes upward among

the plates KK and thence laterally into the

dome, where it turns downward and terminates
a8 before

ameter to compensate for the gradual expan-

sion of the passing air as its temperature
rises. Under some circumstances the pipe

‘M may take air from the lower portion of the

space to be heated, and for preventing reverse
currents it 1s sometimes carried far below the
bottom of the furnace and returned, as sug-
ogested at M, Fig. 2

In either form the plates for 1ntercepting
heat may be carried nearly to the top of the
furnace, and in either the top of the furnace
may be provided with plates R, similar in
tunection to the plates F or K. In the modi-
fied form a small amount of heat passes to

- the chimney; but in the primary form this

amount may be reduced to the lowest point.
consistent with the necessary draft, and prac-
tically no heat 1s lost when the products of
combustion pass through the pipe 1°

This pipe gradually increases in di-

| 1n width as the distance from the fire

781,308

- What I claim i1s—

1. The combination with a furnace, of a
conduit adapted to deliver downwar dlv upon
the burning fuel a constant hot-air current
in volume many times that needed to supply
the oxygen theoretically necessary to oxidize
the fuel being consumed.

9. The combmatlon with a furnace having
a fire-chamber closed below and an 111@10%11111‘
jacket for retaining air to be heated, of a
drum alongside the turnace, a duct. leadm o the
products of combustion from the furnace into
the drum, a conduit leading such products
from the drum, and a pipe lcadmfr through
said drum and duct and delweunw down-
wardly upon the burning fuel.

3. The combination Wlth a furnace having

a fire-chamber closed below and an 111(,10':311111'

Jacket, of a drum alongside the furnace, a duct
leading products ot combustmn from the fur-
nace Into sald drum, a conduit leading such
products from the drumat the top and pr ovided
with a damper, a conduit leading from the bot-
tom of the dlum and a pipe lmdmtr through
said drum and duct and delivering air down-
wardly upon the burning fuel.

4. The combination with a furnace, of a
set of concentric, slightly-separated plates
surrounding the lower portion of the fire-
chamber, a second similar set so far above the
first set as to leave a mixing-chamber between
the two sets, means for introducing air below
the first set, and means for conductmw away
alr rising from the second set.

5. The combination with a furnace having
a fire-chamber and an air-retaining Jacket, of
a set of slightly-separated, concentric cylin-
drical plates surrounding the lower portion of
the fire-chamber and successwelv INCreasing
c'ha,mbu
Increases, a second similarsetat some distance
above the first set, a pipe admitting air to the
jacket below the hlst set, and pipesconveying
alr from the space above the second set.

In testimony whereof I have signed my name
to this specification 1n the presence of two sub-
scriblng witnesses.

SOLOMON P. SMITH.
" Witnesses:

Joun B. McMiLLAN,
Geo. E. LA DuE.
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