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To all whom it may concerw: =

Be it known that I, ROBERT V. K:_..NNEDY
residing at Pittsburg, in the county of Alle-
gheny and State of Pennsylvania, a citizen of

5 the United States, have invented or discov-

ered certain new and nseful Improvements in
Gas- Heating Fur naces, of which Improve-
ments the followlng is a specification.,

In the accompanying drawings, which make

10 part of this specification, Figure 1 is a vertical

sectional view of my improved gas-heating
furnace. Fig. 2 is a similar view of a modi-
- fied form of the furnace. TFig. 3 is a sectional
elevation of a further modification of the man-
r5 ner of constructing the furnace. Fig. 4 is a
sectional view of the {urnace shown in Fig. 3,
the section being taken on the line z 2. Fig.
5 is a horizontal section on the line z z, Flg
1. TFig. 6isa perspective view of the Spread
20 1ng or dlqtubutmg tile. Fig. 7isa horizontal
Sectlonal view, the Sectlon being taken on line
yY Fl@ 2. - |
The invention herem relates to certain 1m-

proved forms of furnace and its connections, -
25 for the purpose of utilizing natural gas as the

heating agent; and the object of my invention

1S to construct such-an apparatus as to effect

a thorough commingling of the gas and air as

they enter the combustion-chamber,.or imme-
3c diately after the ignition of the gas and dur-
Ing its combusmon and to these ends the in-
vention consists in the construction and com-
bination of parts, substantially as hereinafter
described and claimed.

The heating or combustion chamber 1,
formed by a crucible, as in Fig. 1, or by a box
formed of fire-bricks, as in Fig. 2, is inclosed
within an air or blast chamber, 2, which is
| preferably formed of iron, as shown.
40 bottom of the air or blast chamber is covered

by several layers of brick, forming a support

~ or foundation for the crucible or box forming
the combustion-chamber. Through the bot-
tom of the air-chamber and the combustion-

45 chamber 18 introduced the pipe 3, connected
to some suitable gas-supply, and through one
wall of the air-chamber, preferably near the
top, 18 i1ntroduced the pipe 4, connected to
some suitable air-forcing apparatus In the

35

5o combustion-chamber is located the spreading |
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or distributing tile or plate 5, arranged a short
distance above the end of the gas-inlet pipe 3.
- In the form of furnace shown in Fig, 1,
where a crucible having tapering sides forms
the heating-chamber, the tile is made circular 55
in form, and of such diameter as to be sup-

{ ported by the sides of the crucible a short dis-
1 tanceabovetheend of theinlet-pipe3. Around

the edges of this tile or plate are formed a se-
ries of notches, 6, forming passages for the es- 6o
cape of gas alonn the sides of the crucible.
Through ‘thesides of the crucible , justabovethe
spreading or distributing tile, are for med a se-
ries of openings, 7, connectmw the combustion-
chamber with the air-chamber. These holesare 6 5
formed atan angle to the radii of the crucible,

so as to impart a swirling or circular move-

ment around the crucible to the alr as it enters
the cruacible. It is preferred that the open-
ings 7 through the crucible should be at their 7o
ex1b or inner ~ends in the same vertical plane |
as the notches 6 in the distributing-tile, in or-

der that the air as it enters bhe-co'mbust.ion-
chamber may impinge on the rising currents

of gas, and, commingling therewith, impartto 75
the gas a corresponding circular movement.

In cases where the combustion - chamber is
formed of brick, and is therefore quadrangular

in cross-section, the spreading-tile 5 is made a
little smaller than the internal dimensions of 8o
the combustion - chamber,  thereby forming
narrow slits or spaces between the sides of the
chamber and the edges of the tile for the pas-
sage of wide thin streams or eurrents of gas.
The tile or plate is supported in this form of 85
furnace by short posts or pillars of any Smt

able material.
The openings 7, for the admission of airinto

the combustion- chambel are formed of short
sections of pipe arrauged between two layers go
of brick having the same angular arrangement

as in the case of the crucible above described.

In lieu of either of the above - deseribed
forms of furnace, it may be constructed as .
shown in Fig. 3, where the combustion-cham- g 5
ber is for med of brick walls, as shown, and in
lieu of the surrounding air- chamber 2 a pipe
or ring chamber, §, is arranged on or near the
bottom of the chamber 1, said pipe or ring be-
ing partially surrounded by the walls of the 100
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chamber, as shown, and provided with a se-
ries of tips or openings for the admission of
the air {rom the ring-pipe, which is connected

to any suitable air-forcing apparatus, into the
chamber 1, said tips or openings being so ar-

ranged or constructed as £o lmpart a circular |

or sSwiriing movement to theescapingair. Be-
low the ring pipe or chamber &, and prefer-
ably somewhat in under 1t,isarranged a simi-
lar ring-pipe, 9, which is connected by the
pipe 10 with a gas supply, and is provided

- with-tips or burners 11, so located as to bring

their discharge- orifices in close proximity to

- the dlscharge -orifices of the tips of the ring-

15

20

25

30

35

40

45

pipe &, in order that the currents of air and
gas escaplng from the respective tips may im-
pinge against each other and be thoroughly
combined ormixed. In order to effect a more
thorough commingling of the air and gas, I
arrange the tlps 11 at an acute angle to the
ring-pipe 9, but in a direction Opp()SIte to the

inclination of the tips of thering-pipe 8, so as

to give the gas a swirl in a direction 0pp051te
to the circular movement imparted to the air
by the tips of the ring-pipe 8.

In using the above furnace the pressure of
the air- blast should be greater than that of the
gas, so that the commingled air and gas will
circulate 1n a honzontal plane, thereby con-

fining the combustion therefrom within the

combustion-chamber. This feature or char-
acteristic of my invention—i. e., confining the

combustion within a comparatwe]v narrow

vertical limit—is of especial importance in the
use of natural gas, which, on account of small

specific gravity, will rise rapidly and separate

fromtheair betfore perfect combustion can take

place, where they are admitted together with-

out any provision being made to prevent their
separation;

but by imparting a rotary or
swirling motion to the combined air and gas
this upward tendency of the gas 1s prevented
for a sufficient length of time to enable a
thorough combustion to be effected. In the

form of apparatus shown in Figs. 3 and 4 the
two currents, impinging against each other, are
broken up and thorouﬂ*hly mixed; but the
final direction of rotation is that of the air, as
1ts pressure is the greater.
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- T have shown my improved furnacé as ap- 56
plied tothe heatingof chain-links preparatory
to welding,the combustion-chamber being cov-
ered by a tile, 12, provided with holes 13, in
which the links are held until sufficiently
heated; but I do not wish to limit myself to cg
furnaces for that purpose, as my invention

may be applied with equal or greater advan-
tage to other purposes.

If desired, the notches 6 in the tile 5 may
be formed at angles, so as to impart a swirl 6o
to the gas 1n a direction contrary to the move-
ment of the air, as stated in relation to the
construction shown in Figs. 3 and 4. |

In the construction as ShO‘WH in Fig. 3 one
of the bricks, as 14, is left loose, so Lhat lb can 6x
be readily 1‘emoved tor the purpose of clean-
ing the combustion-chamber.

I claim herein as my invention—

1. In a heating-furnace, the combination ot
a combustion-chamber, air-feeding apparatus o
arranged to impart a rotary or swirling move-
ment to the air within the combustion-cham-
ber, and gas-feeding apparatus arranged to
feed the gas at an angle to the line of air-feed,
substantially as set forth. 75

2. In a heating-tfurnace, the combination of
a combustion-chainber, an air-feeding pipe or
chamber arranged around the combustion-
chamber, said chambers being connected by

air- -conduits arranged to impart a circular or 8o

swirling motion to the air as it is fed into the
combustion-chamber, and gas-feeding devices
constructed to feed the gas at an angle to the
line of air-feed, substantially as set forth.,
3. In a heatmg -farnace, the combination of 85
a combustion-chamber, an air-chamber sur-
rounding the same, said chamber being con-
nected by ann*ulml} -arranged air-passages, as
deseribed, a gas-pipe entermg the bottom of
the combustion- chamber, and adistributing or go
spread tile or plate alranfred over the monih
of the gas-pipe, Subbtantmlly as set forth.
In testlmony whereof I have hereunto set
my hand.
ROBERT W. KENNEDY.
\Vltnesses |
"DARWIN S. WOLCOTT,
G. W. WILLIAMS.
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