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To all whom it may concermn.

Be it known that I, CHARLES M. GEARING,
a citizen of the United States, residing at
Pittsburg, in the county of Alleﬂ‘heny and
State of Pennsylvania, have invented certain
new and useful Improvements in Hydrocar-
bon-Burners, of which the followingis a speci-

accompanying drawings.

This invention has for its objects to pro-
vide for thoroughly consuming oil or liguid
hydrocarbon fuel in heaters and furnaces of
various descriptions for the generation of
heat and for various industrial operations
where a high temperature is required. Here-
tofore in burning such fuel the oil or hydro-
carbon has been distributed over surfaces of
absorbent or divided refractory material—
such as brcken brick, stone, or equivalent
substance—located in the fire-chamber of the
furnace, the ¢il or fuel being injected into or
upon the refractory surfaces by means of
suitable perforated pipes located or project-
1ing into the fire-chamber in connection with
steam and air., The iniense heat in the fur-
nace in connection with the oil or liguid fuel

soon clogs the pipes and cements the mass of

broken brick orrefractory material together,
interrupting the operation of the furnace ef-
fectually.

My invention is designed to remedy this
evil and to so coastruct the burner and the
oll-supply devices inconnection with the fur-
nace or fire- chamber of a heater that the oil
orliguid fuel may beinjected intoand burned
directly in a fire-chamber free from all ab-
sorbent or divided material by means of a
series of pipes, which are protected by the
walls of fire-chamber, as more fully herein-
after explained.

To this end my 1nvention consists, first, in
a burner consisting of a tube or conduit ex-
tending entirely around the fire-chamber of
the furnace or heater and built or embedded
in the walls thereof, the said burner being
provided with a series of inclined nozzles ex-
tending toward the interior of the fire-cham-
ber and terminating flush with or slightly
back of the inner surface of the walls, the
tube passing out of the furnace at one end,
where it is connected with an air-injector or

I with a pipe leading from a suitable generator
| for supplying air under pressure; and the in-

vention further consists in the combination, 55
with the fire-chamber and the burner con-
structed as described and the air-supplying
device, of an oil-supply pipe leading from
any convenient source into the fire-chamber
of the furnace, as more fully heremaftel ex-
plained.

In the accompanying drawings, making
part of this specification, Figure 1 represents
a horizontal sectional view of a furnace em-
bodying my invention; and KFig. 2 represents
a vertical sectional view of the lower part of
such furnace, showing my invention applied
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. _thereto.

Referring to the drawings, the letter A in-
dicates the walls of the furnace, which may
be of brick-work, masonry, or other suitable
material. |

The furnace may be of any shape or de-
seription; but in the present instance I have
illustrated a furnace which is rectangular in
horizontal section. The bottom of the fur-
nace or fire-chamber is dished or formed with
a rectangular receptacle, or it may be pro-
vided with a pan or tray B of iron, fire-clay,
or any other material which will withstand
the heat to which it 1s to be subjected.

The letter C indicates a tube or flue, which
extends entirely around the fire-chamber D
of the furnace, and which is built or embed-
ded in the walls of the furnace, as shown.
From said tube extend at suitable intervals
the downwardly-projecting passages Or noz-
zles E, which open but do not extend into
the ﬁre-chamber, terminating flush with its
walls to prevent them from being melted by
the intense heat when the furnace is in opera-
tion. The tube or flue Cis extended beyond
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| the walls of the furnace to the outside thereof

at one end and connects with a cross-pipe F,

which connects with the projecting end of a ¢
pipe or flue I, the said flue extending through
the wall of the furnace and terminating in a
sultable opening for the admission of air.
This flue H heats the air previous to its be-
ing introduced into the pipe C. Into-the
Cross-pipe also extends an injector-nozzle I,
through which air or steam may be injected
under pressure, so as to be forced through the

Ly |

an injector for supplying steam and air, or | nozzles X directly into the pan or tray on the
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dished bottom of the fire-chamber or furnace,
where it 1s concentrated and supports the
combustion of the oil or liquid fuel, creating
an intense heat.

The letter K indicates an oil or liguid hy-
drocarbon supply-pipe, which enters the fire-
chamber at one side, passing through the
wall of the furnace and connecting with any
suitable source of supply. The said pipe K
may extend into a pipe L, leading from the

- eross-pipe ¥, by means of which a current of
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air or steam, or air and steam mixed, may be
injected into the said pipe L to force the oil
into the fire-chamber.

The operation of my invention is as follows:
The oil or liquid fuel is supplied through the
pipe K to the pan or tray, the supply being
regulated by means of a suitable cock or
valve. The oil being ignited in the pan, air,
or air and steam, is forcibly injected into the
fire - chamber through the nozzles of the
burner, being forced into said chamber by
the injecting devices and controlled by a suit-
able cock or valve N. By means of a valve
N’ a regulated amout of air or steam may
also be forced through the pipe L to inject
the oil intothe pan. Theair, or air and steam,
in its passage through the burner around the
walls of the furnace is heated and concen-

30 trated in this condition by the inclined noz-

zles in the pan, where it meets the oil, caus-
ing its perfect combustion and creating an
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intense heat. As there are no absorbent ma-
terials or other obstructions in the pan or
fire-chamber, the oil is free to burn completely
without c¢logging or cementing, and as the

‘nozzles are flush with the internal surface of

the furnace or fire-chamber walls they will
not be melted, but will always remain open
and free for the injection of the air.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18—
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The combination of a furnace, a pipe C, ex-

tending entirely around the furnace and ems-
bedded in the walls of the same, this pipe be-
ing provided at intervals with nozzles extend-
ing inwardly and terminating approximately
flush with the interior walls of the furnace,
an air-heating pipe H, embedded in one wall
of the furnace, a pipe F, connecting the pro-
jecting ends of the pipes C and H and pro-
vided with an injector, a pipe L, extending
from the end of the pipe I into the furnace,

a valve in the pipe L, and an oil-pipe empty-
| ing into the pipe 1, as and for the purposes

described.
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In testimony whereof I affix my signature in

presence of two witnesses.

CHARLES 2. GEARING.

WVitneSses:
C.D. Davis,
C. M. ALEXANDER.
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