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To all whom it may concern:

Be it known that I, ApoLF NEU, a citizen
of Germany, and a resident of Colton, in the
county of San Bernardino and State of Cali-
fornia, have invented certain new and useful
Improvements in Fuel-Burners, of which the
following is a specification,

My invention relates geuerally to. fuel-
burners, but more particularly to burners for
use with rotary kilns.

There are two difficult conditions to be met

in operating rotary cement-kilnos, namely:
First, the hnmcr at the lower or hot end of the
kiln is apt to burn out quickly, thus necessi-
tating a stoppage of-the kiln for repair to the
lining every four to eight weeks; second, the
cement while in-the zone of hwhest hean is
in a semi-used condition and is apt to flux
and eat away the liningat certain points and
to agglutinate in rings &nd coat over the lin-
ing at other points, thus making ringsinside
the kiln that dam back the burning cement
thereby interfering with the proper operatlon
of a klln decredsmv the output, and making
the pxoducb mfenor in quality.

The object of my invention is to overcome
the difficulties above set out and to produce a
cheap, simple, and efficient burner of this
character; and with these and minor objects
my 1nvent1ou consists of the parts and com-
bination of parts, as will be hereinafter more
fully set oat. -

In the drawings, Figure 1 is a vertical lon-
¢itudinal section of a burnel embodying my
iuvention. Fig. 2 is a vertical section on the
line 2 2, Fig. 1. Fig. 3 is a perspective view
of the fuel -pipe, pcuts being broken away.
Fig. 4 is a perspective view of the needle-
va,lve, parts being broken away.

5 represents the air-pipe, having an elbow
6 connected with a blower of either the fan
or compressor type. (Notshown.) The air-

"pipe is provided with a spiral rib 7, secured

within its straight portion, as shown in Pig.
1, said spiral belnfr adapled to give the air a
rotary or gymtory motion. \Vlthlu the air-
pipe I secure a fuel-pipe 8 and a steam-pipe
Y between the spiral flange 7, said fuel and
steam pipes being arranged concentrleally
with each other and concentric with the air-
pipe. The steam-pipe 9 is closed or tapered

down at its forward end and provided with

an orifice 10, the closed end being provided
with a series of spirally- disposed furrows or
channels, (more clearly shown in Fig. 2,) all
of said channels converging toward the open-
ing 10. The outer end of Dhe fuel-pipe 8 is
tapered and provided with a series of spiral
furrows or channels 12, converging toward
the opening 13 of said pipe.

14 is. the stem of the needle-valve 15, the
rearend of said stem being seatedin aluv 16,
formed integral with Lhe steam-pipe 9 cmd
provided with a serew-threaded opening,with-
in which the screw-threaded portion 17 of said
stemn operates, the stem being provided with
a suitable handle 18. The needle valve 15is
conical and provided with a seriesof spirally-
disposed furrows or channels 19, all converg-
ing toward the base of the valve, the base of
the valve being positioned-in the opening 10
of the steam-pipe 9.

The furrows or spirals on the exterior sur-
face of the pipe 8 are soarranged as to be op-
posite the corresponding furrows 11 on thein-
terior of the pipe 9. The spiral furrows or
channels of the air-blast and steam pipes
give the air, steam, and oil or other fuel (as
ground coal) a rotary motion, which produces
the most intimate mixing and atomizing of
the fuel with the steam and air, while the
placing of the end of the burner in the heat
of the furnace makes it act as a gas-genera-
tor and vaporizes the fuel as it leaves the
burner. The total length of the burner-pipe
is sufficient to permit of the exit -end being
kept hot enough by the radiating heat from
the furnace to make it act as a gas-generator,
and thus effect a great economy in the con-

-sumptionof fueland maintaining a uniformly

high temperature.
The quantity of fuel required for any de-
sired degree of heat is accuratély gaged by

-adjusting the conical valve 15, 8aid valve be-

ing adapted to completely shut off the oil and
steam.
1t will be understood that each pipe of the
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burner is fitted with an ordinary valve (not ‘

shown) outside of the burner.

In the usual operation of the burner the
fuel is passed through pipe 8, while the steam
passes through pipe 9; but, if desired, it is
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obvious that this arrangement may be re-
versed and the steam passed through the pipe
8, while the fuel passes through the pipe 9.
The air delivered from a blower of either the
fan or compressor type passes through the
elbow 6 into the pipe 5, where it is given a
gyratory motion by means of the spiral 7. The
zone of the highest heat in the flame may be
changed by the operator by moving the con-
ical valve toward or from the orifice 10 on the
burner, thus enabling the operator to burn
away an incipient ring of semivitrified ce-
ment material that may threaten to cause a
stoppage of the kiln. It will thus be seen
that I am enabled to focus or scatter the heat
by means of a conical valve 15. This valve
may be elliptical, spherical, or diamond shape
outside of the burner. The air having been
given agyratory motion by means of the spiral
7 encireles the end of the burner and the con-
ical valve, where it is mingled with the steam
and oil or other fuel, the steam having been
givenagyratory motion by means of the spiral
furrows or channel1linthe pipe 9 and the fur-
rows or channels 12 on the end of the pipe 8
mingles with the oil or other fuel in the orifice
10 and at the same time imparts to the fuel a
gyratory motion and thoroughly atomizes or
commingles therewith. The mingled fuel and
steam passing through the orifice 10 contacts
with the conical valve 15, where the combined
product is given a further gyratory motion
by means of the spiral grooves or furrows 19
at the same time thoroughly commingling
and atomizing with the gyratory column of
air from the pipe 7. The combined product

of air, steam, or other fuel is focused toward
a certain point of the furnace or scattered
throughout the furnace, according to the po-
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sition of the conical valve relative to the
end of the burner-orifice 10.

Having thus described my invention, the
following is what I claim as new therein and
desire to secure by Letters Patent:

1. In a burner, the combination with the
burner-tube having spiral furrows or chan-
nels in one of its ends, an exit-orifice in the
center of said spiral channels, of a spirally-
grooved conical valve positioned outside the
tube in line with said orifice.

2. In a burner; the combination with the
steam-pipe, having an exit-orifice, spiral chan-
nels arranged around said orifice, a fuel-pipe
within the steam-pipe having a conical end,
spiral channels on the exterior of the conical
end, and a valve-stem provided with a eon-
ical valve positioned outside of the burnerin
line with the said orifice and tapering toward
the orifice, and spiral channels on the conical
valve.

3. In a burner, the combination with the
steam-pipe having an exit-orifice, spiral chan-
nels arranged around said orifice on the inte-
rior of said pipe, a fuel-pipe within the steam-
pipe having a conical end, spiral channelson
the exterior of said conical end, and a valve-
stem provided with a coniecal valve positioned
outside of the burner in line with the said
orifice and tapering toward the orifice, spiral
channels on the conical valve, of an air-blast
pipe secured around the burner, a spiral in
said pipe.

The foregoing specification signed this 1st
day of April, 1903.

ADOLF NEU.

In presence of—

M. A. BAGLEY,
J. B. HANNA.
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