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Application filed January 5,1800. Serial No, 512, (No model.)

To all whom it maly corcer:

Beitknown that I, EDMOND FOUCHE, a citi-
zen of France, residing at Rue St. Lazare No.
28, Paris, France, have invented certain new
and useful Improvements in Gas-Burners, of
which the following is a specification.

The employment of acetylene gas for ren-
dering mantles made of oxids of the rare
earbhs incandescent is attended with consid-
erable difficulty. Where the amount of air
drawn in with the gas is sufficient to insure
complete combustwn, the mixture becomes
so highly explosive that the flame cannot be
maintained at the end of the tube, but fires
back into the interior, producesa shn*ht det-
onation, and ignites the jet of gas as 1if is-
snes from the injector-nozzle. If, to obviate
this defect, the quantity of air drawn in be
reduced, an almost steady flame is obtained,
but the 110*111', is far from being so efficient as
that of a,ﬂa,me from gas suf clently rich in air.

The object of th1s invention is to provide
means by which the aforesaid difficulties are
overcome. In a burner made according to
this invention the mixture of acetylene oas
and air escapes through orifices which are
sufficiently narrow to prevent back-firing
through them; but this alone 1s not sufﬁ-
cient, as 1f, throuﬂ'h a sufficiently narrow ori-
fice a eompletely combustmle mixture of air
and acetylene gas (say one of ninety-three
per cent. of air and seven per cent. of acety-

lene) issues at a speed of four meters per sec-

ond, corresponding to about one millimeter
of pressure, the speed of combustion is up-
ward of six meters, and the flame will tend
to reénter the orifice at a speed of six meters
minus four meters. .The flameis checked by
the cooling effect produced upon it by the
walls of the orifice; ; but these walls gradually
become so heated that back-firing takes place.
This would be prevented fmm oceurring 1f
the speed with which the mixture of air and
acetylene escapes were made to exceed the
speed of combustion, (six meters in the exam-
ple given.) It is, however very difficult in
the case of mJectms alranﬂ'ed for the usual
acetylene-gas pressure (from twelve to thir-
teen centimeters of water) to obtain an ade-
quate amount of energy to insure the pas-
sage of the mixture through the narrow ori-
fice of the burner at o hlgh a speed. Lo

overcome this difficulty, the mixture of air

and acetylene gasis so proportioned as to con-
tain less air than is theoretically necessary
for complete cembustion. In such amixture
the speed of combustion is under six meters,
and it therefore becomes possible to cause
this mixture to issue at a rate of speed prac-
tically equal to that of the speed of combus-
tion. The heating of the material in which
the orifices are formed 1s then kept suffi-
ciently low, the heat imparted thereto being
abstracted at an almost equal rate by the
heat-conducting property of thesaid material;
but as the gas mixture is not sufficiently rich
in air it would not be capable of 1ncandes-
cing the mantle in a manner satisfactory on
economledl orounds.

The accompanying drawings represent in
vertical section in Iigure 1 and in plan in
Hig. 2 a burner made in accordance with this
inv entlon

The orifices are formed by tubes a b c, ar-
ranged at considerable intervals apart and
surrounded by a convergent outer tube d,
the wider end of which extends‘ downwald
and admits external air, while its narrower
upper end is within the lower part of the man-
tle. The air issuing through this narrower
end is distributed around the tubes a b ¢ and
the flames therefrom and effects complete
combustion of the gas. The aforesaid tubes
in order to prevent their flames from firing
backward into the interiors thereof should
have very small diameters, and even then it

would beimpossible to overcome by the power

of the mJector alone the resistance which
thev would offer to the passage of the gas
mixture. To reduce this resistance as much

as possible, while at the same time increasing

the efficiency of the injector, (hereinafter
described,) instead of employing tubes which
theoretically should be one millimeter in di-

| ameter at most tubes are employed which are

of adiameter of several millimeters each, and
which consequently offer far less resistance
to the passage of the gas mixture. These
tubes are flattened at their outiet ends or ori-
fices, so that their sectional outline is ap-
proximately rectangular and so narrow as to
prevent back-firing. The manner in which

they are flattened is clearly illustrated in the
The eifect of thisarrangement is

drawings.
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not to flatten the gas-jet to lamina shape un-
t1l 1t reaches the point of its outlet and re-
duces the resistance toa minimum, and a very
effective result is obtained. The tubes a b ¢

5 are connected at their lower end to the cap o’
and communicate with the gas-chamber 0.
The Inner face of the cap a’is formed of two
different diameters, the smaller provided
with screw-threads for securing the cap fo the

10 upper end of the injector-tube A, to be here-

1nafter deseribed. Theinjector-tube A must |

be so constructed that sufficient power is
given to drive the gas mixture through the
tubes and flattened orifices and which cannot
15 be obtained by the adaptation of the injector-
tubes of ordinary construction. According
to this invention theinjector-tube A is formed
supstantially eylindrical in contour and pro-
vided with a feed-passage consisting of a nar-
20 row or contracted cylindrical part e, flaring
outwardly at its lower end, as at f. The up-
per partof the feed-passage tapers outwardly,
as at g, substantially in the form of an in-
verted cone., 'This part of the feed-passage
- 25 communicates with the gas-chamber 6. The
lower portion of the injector-tube A is or
may be formed integral with a cylindrical
collar or sleeve B, mtemorly secrew-threaded
and provided with air-inlets n. Secured
3o within the collar or sleeve B is the injector-
nozzle m, which is exteriorly screw-threaded
forengagement with the threads of the sleeve
or collar B. The injector-nozzle m is pro-
vided with a cylindrical port or passage o,
35 having the upper part thereof formed in a
substantially conical manner, as at p, which
communicates with the jet-opening r, the lat-
ter communicating with the flared lower end
f of the feed-passage through the injector-
4o tube. The injector-nozzlem isadapted to be
connected to a suitable source of gas-supply.
(zas coming with a high speed from the jet-
opening 7 of the injector-nozzle m and air en-
tering through the inlets 1 enter the feed-

45 passage of the injector-tube through the flar- |
ing end of the latter. In the contracted part |

e of the feed-passage the speed of the mixture
inereases, so that it enters with a great speed

1n the inverted conical part g of the feed-
| passage. The mixture fills this part g and

the chamber ' and compresses itself therein,
so that the pressure becoms sufificient tocause
the mixture to escape through the tubes and
orifices with the proper speed to prevent

- back-firing. The parts may be connected in

any convenient manner. Ior example, the
tube d may be connected by arms to a tube

- h, supported by a shoulder or head 2 on the

injectar, and the said tube d may be pro-
vided with a gallery 7 to support a chimney
or globe. Secured to the tube A at £ may be
a pmchmn' screw device to carry the rod for
supporting the mantle.

Having now particularly described and as-
certained the nature of the said invention and
in what manner the same is to be performed,
I declare that what I claim is—

In an acetylene-gas buarner, an injector-

 tube provided with a feed-passage having a

part of its length converging inwardly and
terminating in a flared lower end and the re-
maining part of its length formed substan-
tially conical in contour, a sleeve formed in-
tegral with the lower end of said injector-
tube and provided with air-inlets, an injector-
nozzle secured within said sleeve and formed
with a passage terminating at its upper end
in a jet-opening communicating with the
flared lower end of said feed-passage, a cap
secured to said tube and formed with a gas-
chamber communicating with the upper end
of said feed-passage, and a series of burner-
tubes connected to said cap and communi-
cating with said gas-chamber.

In tesmmony Whemof I have hereunto set
my hand in presence of two subsecribing wit-
nesses.

EDMOND FOUCHE.

Witnesses:
EDwARD P. MAGLEAN
HiPPOLYTE JOTTEL.
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