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SPECIFICATION forming part of Letters Patent No. 719,271, dated January 27,1903,
Application filed January 13; 1904, Qerial No. 88,666, (No model.)

To all whomy it My CONCeri. |
Be it known that I, SoLoMoN P. SMITH, &
citizen of the United States, residing at Wa-
terford, in the county of Saratoga and State
of New York, have invented certain new and
useful Improvements in Furnaces; and I do
hereby declarethe 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 same.

A leading general object of my invention
is to provide a furnace capable of burning

without smoke or other waste any coal, hard

or soft, which it may be desired to use as tuel.

Another object is to materially lessen the
usual loss of heat through the chimney. This
latter result is sometimes sought by simply
cutting off nearly all draft, allowing a large

body of coal to smolder with an under supply.

of oxygen—an idea of economy move perfectly
realized by extinguishing the fire.

My invention involves the radically-differ-
ent idea of temporarily holding the ordinary
products of combustion in a highly-heated
space just above the burning coal and at the
same time introducing into this space super-
heated air, whereby the partially-oxidized
carbonous gas and the wholly-unoxidized car-
bon particles rising with it from the fuel are
all fully burned, each atom of carbon com-
bining with two atoms of oxygen and forming
an invisible gas carrying nothing capable of
combustion.

The furnace chosen for purposes of illus-
tration is a simple one, such as may be used
for heating a dwelling or the like.

In the accompanying drawings, Figure 118
a central vertical section of a furnace em-
bodying my invention. Fig. 2 i a section on
the line 2 2, Kig. 1.
line 3 3, Iig. 1.

In the ficures, A designates a fire-pot; I3, a

orate therefor; C, an ash-receiving box below

the grate and provided with the usual door
at C%: D, a dome above the fire-box; D’ a
fuel-door; E, a pipe for carrying away the
caseous products of combustion, and I the
usual jacket into which cold air is introduced
in the ordinary way by means not shown and
from which hot airis conveyed by pipes at G
G', &e., to apartments to be heated.

Fig. 3 is a section on the |

=k

The fire-pot A differs from those ordinarily
used in that it gradually diminishes in diam-
eter in passing upward from the grate, which
may be of any approved form. The fire-pot
is made of this form, so that coal soft enough
to become plastic with heat may press down-
ward freely as combustion proceeds.

Upon the

piece and entirely closed above. ‘The pipe K
oxtends laterally into the lower part of the
dome, is closed at its inner end, and is down-
wardly open at a point in the axis of the fire-

pot and dome, the opening forming the only

passage for escape of gases arising from com-
bustion. This pipeextends outward through

the casing or jacket I' and is there provided

with a lateral branch at ¥’ and beyond this
branch is cut off obliquely and provided with
a snitable closure at F? shown as an up-
wardly-opening hinged door, readily opened
to check the draft or to allow cleaning the
horizontal portion of the pipe where a certain
amount of ash only accumulates, no soot ac-
cumulating at any point in the apparatus.
The horizontal portion of the pipe lies axially
in a sleeve or jacket H, closed at the outer
end I’ and open at the inner end. A pipe I,
extending from a point in the lower portion
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fire-pot rests the upwardly-di-
minishing dome D, preferably cast in one
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of the eold-air space upward through the fire- .

pot, opens into this sleeve, and a similar pipe
I', provided with a valve I* and lying without

the casing, enters the sleeve in a like manner.

Now the valve being closed air cannot pass
in the outer pipe; but at all times when the
apparatus is in use the air in the pipe L be-
ing heated in the fire-pot rises rapidly and en-
tering the sleeve H eseapes around the iree
end of the outlet-pipe E. Other pipes I° I*
pass in like manner upward from points in
the cold-air space around the ash-receiving
box through the fire-pot and open into an an-
nular tube or channel I° near the upper limit
of the fire-pot. This tube is provided with a
series of perforations I°, arranged to dis-
chargeinwardly over theburningcoal. Hach
of these pipes gradually increases In Cross-
sectional area in passing upward from the
bottom, and this is of great importancein the
practical working of the apparatus, as it in-
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srres a mueh more rapid delivery of air and

. 11i|||

T B R
. . . S [ it
. . IR £ v
- s C e Bt
. e T WA L ﬁ"' kI
el i L ﬁ.lﬁ_ s
RS o) PRy PR S l'.::.:.-iu.:ﬂ-i.'ﬁ-‘lﬂ LiklitidashlEall H



)

of air at a higher temperature than it would
otherwise have.

Asusual, airissupplied to the grate through
the ash-receiving space below, which is of
course entirely cut off from the air-space
within the jacket I, to which air to be heated
18 supplied in the ordinary manner. |

In operation the apparatus needs, ordina-
rily, no attention whatever other than that
usually given to furnaces of this general class,
there being nothing to be especially arranged
or adjusted. As soon as combustion begins
partially-burned matter rises from the fuel.
In manyfurnacesand stoves this matter, lack-
Ing oxygen for complete combustion, passes
to the chimney and is lost so far as heating

18 concerned and far worse than lost in that

ing atmosphere. In my apparatus this mat-
ter on rising from the fuel is at once thor-
oughly mixed with a fresh supply of highly-
heated air, the location of the jets and the
form of the device materially aiding rapid
mixture. Thecombustion begun in the body
of fuel ig carried to completion in the dome,
where the gases have a rapid and complex
movement, and owing to this combustion
the dome is constantly maintained at such a
high temperature that nothing readily oxi-
dized can escape combustion therein. The
pipe through which the resultant gases finally
escape 18 located so far below the top of the
dome that practically no gases escape before
~complete combustion, and the delivery of hot
alr around this outlet and in a highly-heated
zone gives additional security in insuring the
combustion of any unburned matter that by
chance .reaches this region. Obviously by
opening the valve I*air from the space about
the furnace may be admitted to the sleeve in-
closing the pipe L.

the rapid destruction of the pipes subjected
to a high heat is prevented by the rapidly-
moving body of air always in contact with at
least one of their surfaces, and this moving
body of air ean never be arrested even when
the apparatus is operated by those entirely
ignorant of the prineciples which it involves.

For brevity the term ‘‘furnace” is used
without addition or qualification, it being un-
derstood that its significance when so used is

generic, including such structures as are com-
It is further to be.

monly called ‘‘stoves.”
observed that the construction illustrated
may be varied in many ways without passing
beyond the proper limits of my invention,

which I wish to claim broadly and specifie-

ally. |

What I claim is— .

1. The combination with a furnace having
above the area of primary combustion an up-
wardly and laterally inclosed space to receive
and confine the products of combustion, a

- 65 pipe arranged to take the products of com- |
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bustion directly from the lower central por-
tion of said space and convey them laterally

outward, and a larger air-supplying jacket

extending inward around said pipe terminat-
ing at some distance from the end of the same
and discharging air around the uncovered

end of the pipe. | | |

2. The combination with a furnace having
a fire-pot and above the same a dome with its
upper portion without openings, of a smoke-
pipe extending inward below the imperforate
portion and terminating in the central space,
a shorter air-jacket extending inward around
sald pipe and delivering air along the pro-
jecting end of the latter, and a fresh-air pipe
extending from below upwardly through the

_ | fire-pot and into said jacket.
1t closes the passage and fouls the surround- |

3. The combination with a downwardly-di-
vergent fire-pot, of an annular tube support-

‘ed at the upper margin thereof and having

openings along its concave side, open pipes
leading from said tube downward alongside
theinnerface of the fire-pot wall, a grate lying
in the space between said pipes, and an ash-

grate from the space into which said pipes
open at their lower ends, substantially as set
forth. o -

4. The combination with a fire-pot and an
upwardly-closed dome forming a continuation
of the fire-pot, of the usual jacket inclosing

| the fire-pot and dome to form an air-heating

chamber, a smoke-pipe leading out from the
dome through the jacket, an air-conveying
pipe inclosing the smoke-pipe, passing with

it out from the dome through said jacket and
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| box separating the space directly below the go
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having beyond said jacket valve-controlled '

communication with the external air, and an

| open pipe leading from within the air-heating

chamber through the fire-pot and space within

| the dome into said alr-conveying pipe.
It is to be remarked that in this apparatus |

5. The combination with a fire-pot and an
upwardly-closed dome above the same, of a
jacket inclosing both fire-pot and dome to
form an air-heating chamber, a smoke-pipe
leading outward from the dome through the
Jacket and having without the jacket a valve-
controlled opening, an air-conveying pipe in-
closing the smoke-pipe and passing with it
outward from the dome, and an open pipe
leading from within the air-heating chamber
through the space within the fire-pot and
dome into said air-conveying pipe.

6. T'he combination with the grate, the up-
wardly -converging fire-pot above the same
and the upwardly-closed dome forming a con-
tinuation of the fire-pot, of the jacket form-
ing an air-heating chamber around the fire-
pot and dome, the horizontal smoke-pipe hav-
Ing at its outer end a door and at its inner
end opening downwardly in the central por-
tion of the dome, the larger pipe inclosing
the smoke-pipe, closed about it at the outer
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end and stoppingshort of it at the inner end,

the upwardly - expanding valve - controlled
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tube opening into the larger pipe without the I  In testimony whereof I affix my signature

jacket, the upwardly-expanding open tube | in presence of two witnesses.

extending from within said chamber through ’

the fire-pot into said larger pipe, a perforated
¢ ring at the top of the fire-pot, and upwardly- Witnesses:

expanding tubes leading from said chamber J. JEROME LIGHTFOOT,

through the fire-pot into said ring. - WALLACE GREENE.

SOLOMON P. SMITH.
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