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Lo ail whom it may concerm:

Be it known that I, WiLLiAM FIELD, a citi-
zen of the United States, residing in Phila-
delphia, Pennsylvania, have invented certain

Improvements in Fuarnaces and Burners for.

Burning Hydrocarbon Oils, of which
lowing 18 a specification. | ,

The object of my invention is to so construct
a burner for kilns and furnaces that a flame of
intense heat may be produced.

In the accompanying drawings, Figure 1 is
a sectional view, partly in elevation, of a
burner constructed in accordance with my in-
vention. Ifig. 2 is a sectional view of a kiln
or furnace constructed for use with my im-
proved burner; and Iig. 3, a sectional plan
on the line 1 2, Fig. 2.

I will first describe the construection of the
burner which is shown in Fig. 1. |

A 1s a tubular casing having an inward
taper from a to ¢ and an outward flare from
@’ to ¢, as shown in Fig. 1, this casing being
preferably built in the wall of the farnace or
kiln, as shown, and being jacketed, if re-
quired, to prevent it from burning out. The
casing A projects beyond the wall of the fur-
nace or kiln, and secured to the casing is a
branch, D, communicating with a gas-pro-
ducer, described hereinafter.

Within the casing A 1s the tapering nozzle
¢ of a tube, C, the nozzle terminating a short
distance in the rear of the contracted throat x
of the casing A. This tube C communicates
with a hot-air-blast pipe leading either from
tubes in the gas-producer or from a jacket
around the furnace, a suitable blower being
connected with the jacket or tubes, as will be
readily understcod. Projecting into the pipe
C 1s another tapering nozzle, d, which is con-
nected to a vertical pipe, D, having a funnel,
d’, this funnel having a double taper and con-
tracted throat similar to that of the casing A.

Projecting into the funnel d' is a pipe, E,
having a tapering nozzle, ¢, and this pipe has
two branches, one communicating through a
pipe, g, with an oil-reservoir, , and the other
communicating through a pipe, F, with a
steam-generator, a valve, f, serving to regu-

the fol-

' the mixture of the steam and oil can be gov- 50

erned as desired.

It will be readily seen that the oil and steam
are first mixed, the steam forcing the oil
through the nozzle of the pipe It and through
the contracted throat of the funnel d', thus in- 55
fucing an inflow of air. |

T’he mixture of steam, oil-vapor, and air es-
capes from the nozzle d into the tube C, where
1t 18 mixed with the hot air, and the jet is pro-
jected from the nozzle ¢ through the contracted 6o
throat x of the casing A, thus inducing an in-
low of gas, so that the jet entering the fur-
nace from the flaring mouth of the casing A is
composed of steam, o1l vapor, hot air, and gas,
and when ignited this mixture burns with a 65
flame of intense heat. |

In Kigs. 2 and 3 I have shown a kiln or fur-
nace specially constructed for use with my im-
proved burner.

H 1s the body of the kiln, having the usual 7o
stack, 2, with supply-opening //, and the usual
outlet-opening, /’, at the base of the tapered
bottom ¢, the space beneath which bottom is
ventilated by means of openings I in the walls

~of the kiln, 8o as to provide means for cooling 75

the contents of the kiln before they are dis-
charged.

The burners are inserted in the present in-
stance 1n each side of the kiln, as shown at
A Aj but 1t will be understood that three or So
more burners may be used, and their location
may be varied, according to the construction
of the kiln.

In the side wall of the kiln are two annular
casings, J K, one below the burners A and one 8s
above the same. The chamber in the casing
J communicates through a pipe, 4, having a
suitable valve, 5, with a blower, I, and said
chamber also communicates with the pipe ¢
of the burner, said pipe having a regulating- gc
valve,¢. The casing K, I use as a steam-gen-
erator, this casing surrounding that part of
the furnace in which combustion takes place,
and being consequently very highly heated.
The generator communicates with the burner gc¢
through the pipe If.

oituated a short distance from the kiln is a

late the supply of steam to the pipe I, so that | gas-producer, M, having the usual grate-bars
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and feed-doors, as-will be seen on referring to

- Fig

. 2. A Dblast-pipe, m, communicates with
the ash-pit of the gas-producer and with the

“blower L, this pipe having a valve, w/, for

Lo
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regulatmg the supply of air.
The gas-producer communicates w1th the
branches B of the burners through a pipe, n,

which has two branches, #»’ #/, one leading to
~the burner on one side of the kiln and the

other to the burner on the opposite side of the
same, as will be seen in Fig. 3.

I have only shown one kiln; but it w1ll be_

understood that two or more kllDS may receive
the gas from the same producer and air from

the same blower.

The contracted throat x of the burner casing

forms the nozzle for the gas-chamber, the noz-
zle. for discharging the mixture of hot air,

steam, and oil being in close proximity to this

throat—-—that is to say, at or about the apex of
the flaring conical discharge - mouth of the
casing. By this means the volume of gas or

4.0

~vapor delivered from the nozzle ¢ is caused to

follow the flaring walls of the mouth of the

- said burner in the form of a widely-spreading

35

flame of intense heat.

- Tam aware that itis common in vapor- burn-_
ers to mix oil, air, and steam; also,-that a mix-

ture of oil, hot air, and steam has been pro-
- jected mto a farnace above the bed of fuel
therein; but in my improved burner the gas

from the fuel is intimately mixed with the hot

air, steam, and oil vapor in the body of the
burner 1tse1f sothatthe mixture is much more

thorough and combustion more perfect than

- where the burner dlscharges into a volume of

40

gas in the furnace.

~ T am also aware that a burner has been de-
vised to effect a mixture of steam, oil, and gas,
the burner being so constructed that a small
quantity of cold air was admitted with the o1l-

_supply; but in my improved burner a large

volume of hot air is admitted to the burner-

‘burner, and is consequently discharged from

|
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casing
cold air which is caused to enter the plpe D
by the action of the injector E.

Furnace - stacks have also been prowded

| with steam-generating vessels and air-heating

chambers prior to my invention; but I am not
aware that a kiln or stack has been combined
with such chambefs located one above the
line of the burners and the other below the

in addition to the limited supply of 45

50

same, 8o that the latter will act to cool the con-

tents as they descend below the burner-line.
I therefore claim as my invention—
1. The combination of a burner- -casing hav-

of another, with steam and gas generators, air-

‘heater, and oil-vessel connected to sald casing,

| ing a series of nozzles, located one in advance

60

as described, whereby the steam and-oil nozzle

discharges mto the hot-air nozzle, the latter

1nto the gas-nozzle, and the latter into the fur-

nace, all substantmlly as specified.

2. The combination of the bumer casing

forming a gas-nozzle, the hot-alr nozzle, the
pipe D, open at one end to the air and having
at the 0pp031te end a nozzlé in the burner-
casing, an oil-pipe, a steam-pipe, and an in-
jector receiving oil and steam from said pipes,

and having a nozzle through which the mix-

ture is discharged into the pipe 1), 80 as to in-
duce a flow of air into and through the latter,
all substantially as Speclﬁed -

‘8. The eombination of -a kiln or stack hav-
ing in its walls a steam-generator and an air-
heater, one above the other, with a Vapor-

‘burner receiving steam and air from said gen-
erator and heater and communicating with
‘the stack between said generator and heater, -

all subsbantlally as specified.

- Intestimony whereof I have Slwned my na,mol
to this specification in the presence of two sub-

scribing witnesses.

| WILLIAM FIELD._
Wltnesses -

~ WILLIAM D. CONNER,

"HARRY SMITH.
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