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“his invention has to do with burners of the
hydrocarbon fuel type such as may be used
for cooking or heating purposes generally,
and comprises a design of such burners adapt-
5 ed primarily for the use of gasoline as a fuel.

An essential feature of the invention is
comprised by the special construction of start-
ing burner employed in conjunction with a
generator of the. super-heated type. The
starting burner of my invention is designed

o]
[on]

with a special view to obtaining a quick ig-

nition of the fuel. Burners of this class such
as heretofore devised, have required a con-
_ siderable period of time in which to obtain
proper vaporization of the fuel and therefore
quick starting has been difficult to achieve.
In carrying out my invention, I associate
with my starting burner, a novel form of
atomizer and a special type of control valve,
these parts being so arranged in cooperating
that I -am enabled to obtain almost instan-
taneous.ignition at the starting burner of the
fuel gas which issues therefrom, this aetion
conducing to the commercial value of my in-
vention for obvious reasons. - My atomizer is
unique in construction in that it involves a
supply passage or conduit, and a delivery pas-
sage or conduit, the former for supplying air
to a mixing chamber, and the latter for de-
livering atomized. air and fuel to the valve
control means, intermediate the atomizer and
the starting burner. The mixing chamber of
the atomizer is provided with an exceedingly
fine receiving opening for the liquid fuel
which is to be mixed with the air in the atom-
izing process. The employment of the said
passages of exceedingly minute cross-section-
" al area, and a corresponding size orifice to ad-
mit-the hydrocarbon to the mixing chamber,
are-essential to my invention for the produc-
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tion of effective atomization of the fuel that-

is to be supplied to the starting burner. It
is to be borne in mind however, that hydro-
carbons are of different grades, and otherwise
vary in characteristics so that it is highly de-
sirable and from a practical viewpoint, nec-
essary, that there be a special control provid-
ed to vary the quantity of air that may be a
part of the atomized fuel, beyond those limits
which may be set by the relative proportion-

ing of the minute air supply and delivery pas- -
sages-of the atomizer in ¢onjunction with the

orifice that supplies the hydrocarbon to the

mixing chamber. With the foregoing in view,
I have designed my invention with a special

air control valye which I shall call an auxil-

iary valve, and which permits of fine varia-

tion in the character of the mixture of the air

and liquid fuel that passes to the starting
burner. It is by this effective control that 1

obtain the proper vaporization of the hydro-

carbon gaseous fuel with its mixed air con-

tent, to produce the quick starting action of

the starting burner previously referred to.

~ The special type of main heating burner

empioyed by me involves as novel subject

matter, the employment of liquid fuel con-

duits, preferably arranged in parallel rela-

tion, though not necessarily so, for conduct-

ing the liquid fuel to the main burner by

movement in reverse directions while sub-
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-jected to the heat of the starting burner so

as to obtain proper starting. vaporization
within the generator which is comprised of
said conduits. , '

In the accompanying drawing, I illustrate
preferred and modified forms of my inven-
tion. o
Figure 1'is &4 view of'a gas burning appara-
tus 1n accordance with the invention, the
main burner including the generator, being
shown primarily in ifront elevation whilst
the hyydrocarbon tank and the control valve
device and a portion of the atomizer are
shown in section, the tank also being broken -
away. , o _ '

Figure 2 is an enlarged view of much
exaggerated size, showing more particularly
the atomizer feature of the invention. -
~ Figure 8 is a view in side elevation show-
ing the form of the mixing chamber at the
lower end of the atomizer, the connected con-
duits being broken away and shown in sec-
tion. o o i .

Figure 4 is a sectional view of a modified
form of atomizer, wherein I produce the min-
ute cross-sectional passages for the air and
the mixed air and hydrocarbon, by using
rods within the larger cross-sectional pipes.

My invention is of exceedingly simple con-
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struction, and deseribed in detail comprises
a main burner generally designated at A, and
this burner may be duplicated or a series of

~greater or less number of them used as shown

(73

10

20

30

=)
%3

40

o
&

6o

in Figure 1 of the drawing. The burner or
burners A are supplied with fuel in substan-
tially liquid condition by means of a pipe 1
leading into the gasoline or hydrocarbon
supply tank 2. In the length of this pipe
1 is provided a control valve 2, which when
open will permit the hydrocarbon in the
tank 2 to be forced therefrom by air stored
up in the air space 3 of the tanik, by means
of any suitable pressure generating device,
such as the air pump 4 to be manually op-
erated, or any power driven pump or similar
means that might be utilized. From the
valve chamber of the valve 2, the liquid fuel
is adapted to pass in a horizontal directicn
through a pipe 5 in which it progresses in
a rightward direction and then passes in a
reverse direction through a pipe G, thence
downward as at 7 to the horizontal pipe 8 on
which the burners A are mounted, said burn-
ers being equipped with suitable exit open-
ings forming jets from which the gas to be
burned issues.

By having the conduits or pipe members
5 and 6 extending an appreciable distance in
opposite directions the liquid fuel is main-
tained for a considerable time in what may
be termed an extensive heating zone and
proper vaporization of said fuel is thus en-
sured prior to its issuing in gaseous form
thoroughly vaporized at the jets of the burn-
ers A.

Figure 1 shows at B a starting burner with
its burner orifice disposed so that the flame
issuing therefrom will be directed against the
pipes or conduits 5 and 6 of the main burner
device. The atomizing and valve control
apparatus associated with this starting
burner B is a most essential feature of the
present invention. It will be seen that I
have arranged in the hydrocarbon tank 2
an atomizer shown best in Figure 2 as com-
prising an air supply pipe 9, a mixing cham-
ber 10, a plug 11 formed with a very fine
liquid fuel inlet orifice 12, and a liquid fuel
and air delivery pipe or passage 13. It is
highly essential to my invention that the ori-
fice 12 be of minute proportions, and that
the passages in the pipes or conduits 9 and
13 be of minute cross-sectional area in order
that only an exceedingly fine stream of liquid
fuel and gas may pass upwardly to the
control valve device and onward through the
conduit 14 to the starting burner B.

I have found by very considerable experi-
ments that the use of tubes or conduits with
passages as large as an eighth of an inch or
perhaps somewhat smaller, for atomizing
purposes corresponding to those of my
atomizér, will not produce an eflicient vapor-

izing or atomizing action in relation to the

1,887,140

mixing of the air and the hydrocarbon so
that when the mixed fuel reaches the start-
ing burner it will issue in gaseous condition
enabling quick or substantially instant igni-
tion. I have found that the proper propor-
tioning of the air and the liquid fuel to ac-
complish instant starting of ignition at the
starting burner depends upon the cross-
sectional area of the air supply pipe 9, the
air and hydrocarbon delivery pipe 13, and
the orifice 12, whether arranged in the man-
ner and of the construction which I show, or
not. 1t might be possible if in the use of gas
burning apparatus of the type of my inven-
tion, only one grade or quality of hydrocar-
bon is dealt with the thorough atomization
of the fuel might be obtained by a proper
control of the minuteness of formation of the
passages in the conduits 9 and 13, and the
orifice 12. But the situation in commercial
practice is that different grades of hydrocar-
bon fuels must be capable of being handled
by an apparatus such as my invention pro-
poses to provide, and on this account, I em-
ploy a special control valve C such that I
provide auxiliary air passage means for
carrying air to the main fuel passage 15 of
the valve so that I obtain an exceedingly
great nicety of regulation of the air propor-
tion factor of the fuel content. In the man-
ner, I secure not only proper atomization of
my fuel, air and hydrocarbon mixture, but
I'secure additionally, a control enabling ideal
proportioning of the amount of air entering
the mixture to secure the best results
commercially.

With the foregoing in mind, the valve Cis
provided with a by-pass 16 of angular form,
the lower end of which is in communication
with the air spacs 3 of the tank 2, the upper
end -of which intersects and communicates
with the main fuel passage 15, and the in-
termediate portion of which is adapted to
be opened and closed, to a greater or less
extent, by the valve 17 of the needle type
controlled by the handle 18.

The upper portion of the valve casing at
the outflow end of the passage 15 is con-
nected by a suitable coupling 19, with the
conduit 14 previously mentioned. Entering
the passage 15 at its upper end portion, is a
main needle valve 20 controlled by its han-
die 21. The needle valve 20 is simply a gen-
eral control valve by which the amount of
gas comprising the mixed air and hydrocar-
bon produced by the atomizer shown in Iig-
ure 2, and supplied to the starting burner B
is controlled.

In Figure 4, I have illustrated a construc-
tion by which T am enabled to obtain in a
simple way that minuteness of formation
of the passages of the atomizing conduits
9a and 18, which is so desirable for the pur-
poses of my invention. In this instance, the
mixing chamber 10¢ and the orifice 12¢ and
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the plug 11a are substantially like the corre-
sponding parts previously set forth, but the
pipes forming the conduits 9a and 13a are
relatively large. The passages within said
pipes are rendered small however, by the use
of rods 135 and 95 in the conduits 13¢ and 9a
respectively. Of course, in Figure 4, the
size of the said passages of the conduits 9a
and 13a, is much exaggerated for I again
emphasize that the fineness of these passages
respecting their cross-sectional area is high-
ly essential to my invention. :

The operation of the main burner or burn-.

ers A has been previously set forth. The ac-
tion of the starting burner B as supplied
with fuel from the tank 2 is simple. Air un-
der pressure in the air chamber 3 of the tank
enters the air conduit 9 or 9¢ as the case may
be. Itis mixed with the hydrocarbon in the
mixing chamber 10, taking up the hydrocar-
bon in exceedingly fine globules received in
the mixing chamber, through the orifice 12
or 18z, as the case may be. The stream of
air and the subsequent mixture of air and
hydrocarbon is so finely divided that it be-
comes thoroughly atomized as it passes up-

wardly - into the valve passage 15 of the

valve C. :

For different grades of hydrocarbon the
relative amount of air and liquid fuel to be
mixed in order to obtain instantaneous or
substantially instant ignition at the starting
burner B, may have to be regulated in order
that a greater or less quantity of the air
may be admitted to the atomized mixture
which enters the pipe or conduit 14, and
flows to the burner B. Under these condi-
tions, the valve 17 is utilized and communi-
cation of the by-pass 16 with the main pas-
sage 15 is controlled by said valve 17 in the
manner specified, and for the purpose just
mentioned. ' '

Referring to Figs. 2 and 3 of the drawing,
1t will be observed that I disclose the use of

pipes 9 and 13 which have been flattened in

order to produce the attenuastion of the
stream of fluids passing therethrough. I
may use any method for flattening these

- tubes, but as a preferred method, a thin
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metal strip of known cross section is in-
serted in a tube of a predetermined diameter
and the walls of the tube then rolled down
upon the metal strip. Removing the strip
will leave a uniform passage of a predeter-
mined cross sectional area, and it is to be
understood that the cross sectional area of
these tubular passages bears a distinct rela-
tion to the cross sectional area of the inlet
passage 12, As before premised, this is an
important feature of my invention.

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent of the United States, is:—

1. In hydrocarbon fuel burning apparatus,
in combination, a fuel burner, a fuel supply

3

conduit for the burner, ar atomizer for sup-
plying carbureted fuel to said conduit for
substantially instant ignition and compris-
ing-an air supply conduit, a mixing chamber
into which sald air supply conduit leads, a
hydrocarbon and air delivery conduit lead-

ing from the mixing chamber and communi-

cating with' the fuel supply conduit leading
to the burner, means for supplying air under
pressure to the said air supply conduit so
that the air will take up a certain amount of
the hydrocarbon at the mixing chamber and
so that the said mixed air and hydrocarbon
will be delivered in thoroughly atomized

condition to the burner, and means for sup-
lying auxiliary air to the combined air and
hydrocarbon mixture supplied to the .fuel
supply conduit aforesaid and at the same
pressure as the air is supplied to said air sup-

ply conduit. o

- 2. In hydrocarbon fuel burning apparatus,
in combination, a fuel burner, a fuel supply
conduit connected with the burner, and an
atomizer for supplying atomized fuel to the
burner for substantially instant ignition, com-

prising an air supply conduit, a mixing
chamber into which the air conduit leads
and provided with a hydrocarbon orifice, a
hydrecarbon and air delivery conduit lead-
ing from the mixing chamber and communi-
cating with the frel supply conduit connect--
ed with the burner, means for supplying air

under pressure to the air supply conduit so
that the air will pick up a certain amount of
the hydrocarbon at the mixing chamber, and

so that the mixed air and hydrocarbon will
be delivered in a thoroughly atomized con-.
dition to the burner, a control valve body
connecting the fuel supply conduit of the
burner to the atomizing device aforesaid, the

said valve body comprising an auxiliary air
passage for admitting the auxiliary air to
mix through the combined atomized air and
hydrocarbon- delivered by the delivery con-

duit aforesaid, and valve means controlling
the auxiliavy passage for air. '

3. In hydrocarbon fuel burning apparatus
in combination, a fuel burner, a fuel supply
conduit connected with the burner, an atom-
izer for supplying vaporized fuel to the
burner for substantially instant ignition,
comprising an air supply conduit, a mixing
chamber into which the air conduit leads and
provided with a hydrocarbon crifice, a hydro-
carbon and air delivery conduit leading from
the mixing chamber and communicating
with the fuel supply conduit connected with
the burner, means for supplying air under
pressure to the said air supply conduit so
that the air will take up a certain amount of
hydrocarbon at the mixing chamber, and so
that the said mixed air and hydrocarbon will
be delivered in a thoroughly atomized con-
dition to the burner, a control valve body con-
necting the fuel supply conduit of the burner
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to the atomizing device aforesaid, said valve
body comprising an auxiliary air passage for
admitting auxiliary air to mix with the com-
bined atomized air and hydrocarbon deliv-
ered by the delivery condwit aforesaid, valve
means controlling the auxiliary passage for
air, and a main valve controlling the quan-
tity of the atomized fuel which passes to the
burner threugh the fuel supply conduit.

4, In hydrocarbon fuel burning apparatus,
in combination, a hydrocarbon supply tank,
means for maintaining air under pressure in
the tank to act upon the hydrccarbon, an
atomizer in the tank having an air supply
pipe communicating with the pressure air in
the tank, a mixing chamber connected with
air supply pipe and submerged in hydro-
carbon in the said tank and having a fine ori-
fice through which the hydrocarbon enters
the mixing chamber, a hydrocarbon and air
delivery conduit leading from the mixing
chamber, a valve device into which the last
mentioned conduit leads, and to which it is
connected, said valve device having a main
passage to receive atomized fuel from the
hydrocarbon and air delivery conduit, a fuel
supply pipe connecting the valve device with
starting burner means, and means for con-
trolling admission of an auxiliary supply
of air from the pressure air in the tank to the
main passage of the valve device.

5. Apparatus as claimed in claim 4 wherein
the last mentioned means comprises a bi-pass
in the valve device connecting with the main
passage thereof and communicating with the
air pressure space in the tank aforesaid,
together with a valve governing the operative
area of the bi-pass so as to increase or diminish
the quantity of auxiliary air that may be sup-
plied to the atomized fuel delivered to said
main passage of the valve device from the air
and hydrocarbon delivery conduit aforesaid.

6. In combination, a hydrocarbon fuel
burner, means for conducting the said fuel
in carbureted form to said burner, an atomizer
for supplying the said fuel in vaporized form
to the conducting means, the atomizer em-
bodying a tubular conducting means, with an
opening above the surface of the liquid for
admitting air under pressure and an opening
below the surface of the liquid for admitting
hydrocarbon fuel atomized with said air, and
means for supplying auxiliary air to the com-
bined air and hydrocarbon mixzture at the
same pressure as on the air admitted at said
opening above the surface of the liquid.

7. In hydrocarbon fuel burning apparatus,
in combination, a fuel burner, a conduit for
supplying fuel to the burner, an atomizer for
supplying carbureted fuel to the burner, an
atomizer for supplying vaporized fuel to said
conduit for substantially instant ignition,
comprising a conducting means having asub-
merged inlet for the hydrocarbon and an inlet
not submerged, for supplying air under pres-
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sure, so that the air will take up a certain
amount of the hydrocarbon while passing
through the said conducting means, and so
that the said air and hydrocarbon will be de-
livered in a thoroughly atomized condition to
the burner, and means for supplying auxili-
ary air to the combined air and hydrocarbon
mixture in the fuel supply conduit aforesaid
and at the same pressure as the air is supplied
to the said conducting means.

8. In hydrocarbon fuel burning apparatus,
in combination, a fuel burner, a fuel supply
conduit connected with the burner, an ato-
mizer for supplying vaporized fuel to the
burner for substantially instant ignition com-
prising a tube of substantially hollow cross
section flattened to produce a.thin conduit of
relatively minute cross section to facilitate its
atomizing function, a mixing chamber nto
which said conduit leads and provides with a
hydrocarbon orifice, a hydrocarbon and air
delivery conduit leading from the mixing
chamber and communicating with the fuel
supply conduit connected with the burner,

and means for supplying air under pressureto ¥

the said air supply conduit so that the air will
talke up a certain amount of the hydrecarbon
in the mixing chamber and so that the said
mixed air and hydrocarbon will be delivered
in thoroughly atomized condition to the
burner.

In testimony whereof I affix my signature.

FTRANK V. RISINGER.
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