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To all whom it may concern:

Be it known that I, James .. GRAHAM, a
resident of Allegheny, in the county of Alle-
gheny and State of Pennsylvania, have in-
vented anew and useful Improvement in Gas-
Burners; and I do hereby declare the follow-
ing to be a full, clear, and exact deseription
thereof.

My invention relates to gas-burners; and
its object is to provide a burner for gas where-
in the danger of back firing or back flashing
is largely overcome. '

To this end it comprises gas and air sup-

-plying means for said burner constructed

upon the principle of an injector and where-
by the air and gas will be supplied to the
burner with considerable velocity, so that
even in case the pressure is quite low, as in
the case of artificial gas, back flashing or back
firing will not occur.

The invention also congists in the details
of construction hereinafter described and
claimed. ‘ ]

In the accompanying drawings, Figure 1 is
a side elevation of my improved burner, and
Fig. 2 is a vertical section through the same.

The top is shown at 1, and this may be of
any desired shape or construction or may be

- entirely omitted, the specific form of top
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shown in the drawings being selected for pur-
poses of illustration merely.

The gas supply or service pipe is shown at
2. Connected to this pipe is a fitting 3, hav-
ing at its upper end a conical nozzle 4, which
projects into the conical interior of a nozzle
5, screwed onto the fitting 3 at its lower end
and provided with openings 6 near its base.
The nozzle 5 also is conieal 6n'its outer sur-
face and projects into a chamber 7, formed

in a fitting 8, serewed onto the fitting 3 and .

- provided with the openings 9; communicating

15

with the atniosphere. Thé nozzle 5 at its up-
per end is provided with a. restricted orifice
10, and the end of the nozzle 4 projects into
such proximity to said opening that the gas
emerging from the nozzle 4 draws the air in
through the openings 9 and 6 on the princi-
ple of an ordinary injector. The nozzle 5 also
is conical externally and projects up into a
conical portion 11, formed in the upper end of
the chamber 7 and leading to the restricted

outlet-orifice 12. The upper end of the noz-
zle 5 is located in such proximity to this re-
stricted orifice that the action between this
nozzle and the inner walls of the chamber 7
also operate on the principle of an injector.
It will thus be seen that a double injector is
provided. :

The fitting § is provided at its npper end
with a projection or nozzle 14, which also
preferably is conical, as shown, and which
projects up into the burner-tube 15, the lat-
ter being secured onto the fitting 8 at its
lower end and carrying at its upper end the
top 1 when the latter is to be used. This
tubeis provided with air-openings 16, the up-
per edges of which are just- below the upper
end of the nozzle 14. Through these open-
ings an additional supply of air is drawn in.
Toregulate thisair-supply,asleeve 17is fitted
about the tube 15and.is provided with open-
ings 18, which may be brought into register
with the openings 16 in the tube. The sleeve
18 is provided with slots 19, through which
project screws 20, these screws serving to
hold the sleeve in place, while the slots per-
mit rotation thereof to bring the openings 16
and 18 into register to any desired extent.

It will 'be observed that the end of the noz-
zle 4 projects into the chamber of nozzle 5
into proximity to the restricted orifica 10 of
the latter, and the end of the nozzle 5 also
projects into chamber 11 into proximity to
the restricted orifice 12. It will also be ob-
served that the conical interior of the nozzle
4 is provided with a shoulder 24 just at the
base of the restricted orifice 10 and that the
chamber 11 also has substantially a shoulder
25 at the base of the restricted orifice 12. As
a consequence the gas escaping from the noz-
zle 4 and the air and gas escaping from the
nozzle 5 do not merge into chambers of any
considerable capacity, so that they cannot
expand to such an extent as to lose an ap-
preciable amount of their pressure. Fuar-

thermore, the ends of the nozzles 4 and 5 are
but very slightly below the shoulders 24 and
25, respectively, so that the incoming air is
direected or thrown by these shoulders over
the jets escaping from the nozzles 4 and 5.
This serves to thoroughly mingle the air with

the ‘gas, thus increasing the volume of the
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latter and forcing the mixture through the
orifices 10 and 12 at a pressure practically
the same as the original pressure of the gas.

By means of the injectors shown the air

"and gas is given considerable veloeity, so

that it is supplied to the burner under suffi-
cient pressure to entirely prevent the back
firing or back flashing which ordinarily oc-
curs. Thisisof greatimportance when using
artificial gas, which generally is of low pres-
sure and does not readily mix with the air.
Back firing is one of the difficulties encoun-
tered in burning artificial gas, and my burner
entirely overcomes this. To further aid in
preventing back firing, I place in the pipe 15,
near the bottom thereof, a suitable ohstruc-
tion, such as the bushing 22, which has a
funnel-shaped opening therethrough, thus
providing a restricted orifice through which
the air and gas pass and presenting practi-
cally square shoulders toward the top. The
restricted orifice through this bushing gives
to the air and gas an increased velocity at
the upper end of said bushing, so that any
flame that may leap backward is again blown
forward by the greater velocity of the air and
gas.

By means of my burner air is drawn into
the sawne at a high velocity at three different
points and mixed in three different echam-
bers, so that a very thorough mixing of the
air and gas is secured. I have found by ac-
tual experiment that with this burner a very
mueh larger proportion of air ecan be mixzed
with the gas than with burners as ordinarily
construeted, this being due to the fact that
the air.and gas is given a high velocity at the

~ several different points by the injectors. The
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additional amount of .air in turn adds to the
lightness of the mixture and to the velocity
with which the mixture passes through the
burner-tube.

What I elaim as my invention, and desire
to secure by Letters Patent, is—

1. In a gas-burner, the combination with
the burner-tube, of an injector connected
thereto, the outer member of said injector

738,433

having a conical interior with a restricted ori-
fice at itsapex forming a shoulder at the base
of said orifice, an air connection at the base
of said outer member, the inner member of
said injector having a conical exterior sub-
stantially parallel to the conical interior of
the outer member and having its end located
in proximity to the shoulder at the base of
the restricted orifice of the outer member,
and a gas connection for said inner member.

2. In a gas-burner, the combination with
the burner-tube, of a plurality of injectors
connected in series thereto, the outer mem-
bers of each injector having substantially
straight conical interiors with restricted ori-
fices at their apices forming shoulders at the
base of said orifices, the inner members of
said injectors having straight conieal exte-
riors and having their. ends lying in prox-
imity to the shoulders at the bases of the re-
stricted orifices in the outer members, an air-
inlet through the outer member of each in-
jector, and a gas counnection for the inner
member of the first injector.

3. In a gas-burner, the combination with
the burner-tube, an obstruetion near the base
of said tube providing a restricted passage
therethrough, an air-opening into said tube
beneath said obstruction, an injeetor pro-
jecting into said tube with its end at least as
high as the upper edge of said air-opening,
the outer member of said injector having a
conical interior with a restricted orifice at its
upper end forming a shoulder at the base of

"said orifice, the inner member of said injec-

tor having its end lying in proximity to the
shoulder at the base of the restricted orifice
of the outer member, an air connection for
said outer member, and a gas connection for
said inner member.

In testimony whereof I, the said JAMES L.
GRAHAM, have hereunto set my hand.

JAMES L. GRAHAM.

Witnesses:
F. W. WINTER,
ROBERT C. TOTTEN.
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