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To all whom it may cowcerr :
Be it known that I, JOSEPH G. BEALE, a citl-

zen of the United States, residing at Leech-
burg, in the county of Armstrong and State
of Pennsylvania, have invented a new and use-

ful Improvement in the Method and Machin-
ery for Burning Gas; and I do hereby declare
the following to be a full, clear, and exact de-
seription thereof, reference being had to the ac-

companying drawings, forming a part thereof.

This invention consists in an improved ap-
paratus by means of which gases may be ad-

mixed with an equivalent amount of air pre-

vious to the combustion of the gas.

- Tigure 1 in drawings is a sectional view of
my air and gas mixing apparatus with air-
valve. Fig. 21is a side view of same.
ig a detail view, showing the manner of at-

‘taching the valve B to the stem of valve L.

In the drawings, A is the gas-supply pipe.

B is the valve for regulating the flow of gas.
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Yisair-mixing apparatus. D isthe discharge-
pipe. K is a conical valve for regulating the
proper proportion of airintothemixing-cham-

ber. Fisthe mixing-chamber. ggggareopen-

ings for the passage of air into thé mixing-
chamberT’. H isasleeve placed onthe hollow
stem of the conical valve I, so as to hold the

valve down against the bottom of the mixing-
chamber I'. L |

In the construction of this apparatus, the
mixing apparatus C and the conical valve may
he east of brass or of other metal. The base
of the mixing-chamber is bored out and the
valve K turned up to fit it. The sleeve Il 1s

then put on, and the gas-valve B is serewed on

sufficiently loose, so as to allow the mixing-
chamber to move around the valve . The

holes ¢ ¢ ¢ ¢ are then bored through the mix-
ing-chamber and the conical valve. When
- this is done, the apparatus 1s ready for use.

In the practice of this method and appara-
tus for burning natural gas, the mixing appa-

“ratus having been connected to the supply-
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pipe, and near to the furnace, fire-place, or

“burner, and the discharge-pipe communicat-

ing with the furnace, fire-place, or burner, the
valve B is opened so as to allow the desired
amount of gas to pass into the mixing-cham-
ber . The conical valve E is then adjusted

Fig. 3

throngh gg g ¢.. The pressure of the gas pass-
ing into the mixing-chamber will cause a suc-
tion of the air through¢gyg ¢, and the air and
oas thus intimately admixed will be forced
forward through the discharge-pipe D, and

from thence into the combustion - chamber.
“When the air and gas appears at the point

designed for combustion, it is ignited. The
conical valve is then turned around 8o as to
nearly close the air-inlets ¢ ¢ ¢ g, when asmoke-
flame will appear. The valve should then be
oradually opened until the-smoke disappears
entirely, and a white flame is caused at the
point of combustion.

The volume of the flame-
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and quantity of heat evolved may be regulated

by the amount of gas let through valve B.
The natural gas is composed of a number’
of hydrocarbon compounds with an aver-
age composition of eighty-seven per cent.
of earbon and thirteen per cent. of hydrogen,
which will require two hundred and thirty-
two pounds of oxygen to convert the eighty-
seven pounds of carbon to carbonic acid, and
one hundred and four pounds of oxygen to
convert the thirteen pounds of hydrogen to
steam, (HO,) and to get this three hundred
and thirty-six pounds of oxygen will require
thirteen hundred and forty-four pounds of air

to consume one hundred pounds of such gas.

It will thus be seen that nearly thirteen and &
half pounds of air is required to producea

perfect conmbustion of one pound of natural

oas, and where the gasis used in large volumes
it is impossible to thoroughly admix sutticient

air at the point of combustion to secure a per--

fect combustion; but by my method of admix-

ing the air and gasthoroughly previous to its

exit at the point of combustion aninstantaneous
and thorough combustion ensues. Thegasand

“air may also be admixed by means of a siphon

or injector or other apparatus; but In prac-
tice L find most excellent results by the use of
apparatus shown in the drawings. S

My invention may be applied to burning
natural gas, gasoline, or gas made irom coal
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for light to very great advantage, as by the -

previous admixture of an equivalent of air
with the gas, the gas and air ig thoronghly com-
mingled, and when they emerge from the burn-
er a perfect combustiontakesplace and smoke
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50 as to allow a full and free passage of air | is absolutely prevented. . For this purpose I
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attach the burner directly to a mixing-cham-

ber, such as shown in Tigs. 1 and 2. |
This invention is intended to be applied

 more particularly to natural gas, which ordi-

narily escapes at a pressure of from ten to two
hundred pounds per square inch. Such Qas,
when burned in the ordinary manner, rushes

- forth with such force as to escape many feet
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from the mouth of the burner before any com-
bustion can take- place; but by means of my

_ device a sufficient quantity of air may be ad-

s

“mense volumes of smoke are produced, show-

mixed with said gas to render combustion in-
dependent of the air about the end of the
burner. - Furthermore, when gas under great
pressure 1s burned in the ordinary manner im-

ing that the gas is only partially consumed,

‘whereas with my apparatus a clear, steady, hot

- flame may be produced.

20

- I'am aware that an apparatus for commin-

gling air and gas previous to the combustion

of the latter is not broadly new. I am fur-
thermore aware that in such apparatus it is

not new to .COmbine with the shell of a mix-

ing-chamber provided with orifices a sleeve 25

having similar orifices adapted to register
therewith, and thus form a valve for the ad-
mission of air. Such construction I do not
therefore claim; but ’ o N
What I do claim is— | |
In an apparatus for mixing air and gas pre-
vious to combustion, the combination, with
the induction-pipe A. and eduction-pipe D, of
the mixing-chamber shell C, having conical
end provided with orifices, the conieal valve
E, having a hollow stem screw-threaded at its ~
outer end, and provided with orifices register-
1ng with those in shell C, the sleeve H, and the
valve B, serewed to the outer end of the valve-
stem, all arranged and operated in the man- 40
ner and for the purposes described. |

' JOSEPH G. BEALE.
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Witnesses:

JAMES H. PORTE,
WALTER REESE.
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