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1. 
This invention relates to gas burners, espe 

cially those of the oxyacetylene type, and par 
ticularly to a method and apparatus for prevent 
ing or minimizing the occurrence of flashbacks 
in gas burners. 
One of the problems that has always con 

fronted the gas burner art generally, and the 
oxyacetylene cutting, welding and flame-treat 
ing art in particular, is the prevention of back 
fires and flashbacks. The terras “backfire' and 
"flashback' are frequently used synonymously, 
but it is intended that herein there be maintained 
a definite distinction between then. A backfire 
is the rapid recession of the flame from the dis 
charge face of the burner upstream into the 
burner, usually back to the mixer while a fash 
back is a continued burning of the gases within 
the burner following a backfire Backfires are 
generally caused by some temporary reduction in 
gaS flow, and , while they are a nuisance and un 
desirable, they are not usually serious. However, 
flashbacks may be very damaging, and unless 
immediately extinguished, may result in the ne 
Cessity of making costly and time-consuming 
repairs. 
The principal object of this invention is to pro 

vide a new method of preventing or minimizing 
the occurrence of flashbacks in oxyacetylene and 
Other gas burners. 
A further objseect is to provide apparatus by 

which the new method may be carried out. 
The invention is based on the discovery that 

the injection of a small amount of Water, or 
other suitable vaporizable liquid, into at least one 
of the gases Supplied to a burner prior to the 
formation of a combustible mixture of the gases 
will effectively prevent or at least minimize the 
occurrence of flashbacks. 

According to the invention, in a gas burner 
System in which two gases such as oxygen and 
acetylene are fed separately to a mixer which 
Supplies the cornbustible mixture of the gases to 
the tip of the torch or other burner, a Small 
amount of a vaporizable liquid, such as water, is 
injected continuously during the operation of the 
burner into one or both of the gas streams either 
upstream of the mixer or after the gases enter 
the mixer but before they have had an opportu 
nity to nix. In an oxyacetylene burner Systern 
it is sufficient to inject the vaporizable liquid into 
only one of the gas streams, and the particular 
stream into which it is injected is preferably the . 
oxygen stream. The liquid should be in its liquid 
phase when it is introduced into the gas so that 
it will be in this phase when it is present in the 
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gaS mixture at the time of a backfire as herein 
after described. It should be suspended in the 
gas in finely divided form and therefore it is 
preferably in atomized condition when it is in 
troduced into the gas or placed in atomized con 
ition by the flowing gas stream into which it 

is introduced. 
While I do not wish to be confined to any par 

ticular theory as to why the presence of the 
vaporizable liquid in the gas mixture prevents a 
flashback after a backfire, it is thought to be as 
follows: When a backfire occurs, all of the mixed 
gases in the System burn with explosive rapidity 
and in so doing expand and are forced upstream 
of the mixer. After the pressure wave caused by 
the explosive burning of the nixed gases subsides, 
the fresh gases start flowing again toward the 
mixer, and after they mix they are ordinarily 
re-ignited by the lingering hot active products of 
combustion and continue to burn at the mixing 
region, thereby producing a flashback. Presun 
ably the water, or other vaporizaible liquid, that 
is injected into at least one of the gas streams 
and is present in the form of Small droplets, 
vaporizes and absorbs sufficient energy from the 
ingering active products of combustion of the 
backfire to deactivate these gases and thereby 
prevent them from re-igniting the mixture of 
the fresh gases. Since the liquid is suspended 
in the gas mixture in droplet or atomized form it 
presents a large surface area to promote rapid 
vaporization. Inasmuch as the principal func 
tion of the vaporizable liquid is to absorb heat, 
one advantage of utilizing water &S the Vapor 
izable liquid is that it has a high latent heat 
of vaporization, and therefore a small amount of 
Water present in the combustible gas mixture 
Will absorb a large quantity of heat frcin any 
active products of cornbustion that inay be pres 
ent in changing from its liquid phase to its vapor 
phase. Moreover, water is readily available in 
large quantities at low cost. For these reasons 
the preferred vaporizable liquid for introduction 
into one or both of the gas streams is Water, but 
any other vaporizable liquid, preferably a non 
combustible one, may be employed which will 
serve the purpose of cooling the products of coin 
bustion sufficiently to prevent, then from re 
igniting the fresh mixture of gases. 
Warious types of apparatus may be employed 

for injecting the vaporizable liquid at the proper 
place into the gas Supply of a, burner system, 
two of which are shown in the accompanying 
drawing, in which: - 

Figure 1 is a diagrammatic representation of 
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an oxyacetylene gas burner System having means 
for injecting into one of the gas supply lines a 
liquid of the kind contemplated by the invention; 

Fig. 2 is an enlarged detail view in vertical Sec 
tion of the liquid injector forming part of the 
burner system illustrated in Fig. 1; and 

Fig. 3 is a detail view in vertical section of 
another type of liquid injector that may be en 
ployed. 

Referring first to fig. 1, a multi-flane gas 
burner represented in simpie form at is Sup 
plied with a combustible gas mixture fron a 
mixer . . Two gases, such as oxygen and acety 
lene, are fed to the mixer separately from stor 
age cylinders 2 and 3 through supply lines & 
and 5. The water or other vaporizable liquid 
is delivered by a supply line S to an injector 

7 by which it is introduced in a controlled main 
ner and in liquid phase into the oxygen stream 
in supply line 4. 
The Water injector itself is shown in greater 

detail in Fig. 2. It comprises a block 8 adapted 
to be connected in the oxygen supply line is 
and having a gas passage is extending length 
Wise through it, which constitutes, in effect, a 
portion of the oxygen supply line. A pipe 2 
places the gas passage 3 in connmunication with 
a pressure chamber above the diaphragin 2 of 
a diaphragm-controlled valve 22. The valve 22 
controls the flow of water from the supply line 
6 to a nozzle 23 adapted to inject the Water in 

finely divided or atomized form into the oxygen 
as it passes through the passage 3. As long as 
Oxygen is being Supplied to the burner there is 
Sufficient pressure exerted on top of the dia 
phragm 2 to Open the Wave 22 and admit Water 
to the injector nozzle 23. When no oxygen is 
passing through the passage 9 the pressure 
above the diaphragm 2 is insufficient to hold the 
valve 22 open, so it closes and shutS off the Supply 
of water to the injector nozzie 23. Thus, water 
is prevented from accumulating in the System 
When the gas burner is not in operation. 
Another form of Water injector that can be 

Substituted for that shown in Fig. 2 is illustrated 
in Fig. 3. The oxygen on its way to the gas 
burner flows through an a Spirator 24, having an 
inlet, nozzle 25 and an outlet passage 28 leading 
to the gas burner. The oxygen passing through 
the nozzle 25 draws water from a water Supply 
tank 2 up through a pipe 23 and aspirates it 
so that the water in finely divided form is car 
ried along in the oxygen stream. A constant 
supply of water may be maintained in the tank 
2 in any Well-known Way. Here again, when 
the burner is not in use and no oxygen is flowing 
to it, no water is introduced into the oxygen sup 
ply line. 

Still other types of liquid injectors may be en 
ployed, but it is preferable in every case that the 
injector be capable of Stopping the Water flow 
altonatically when the gas iiovy is interrupted 
to prevent an accumulation of the liquid in the 
System. 
While in the above-described gas burner Sys 

ten the liquid injector is associated with the 
OXygen supply line, it Should be understood that 
it can be associated with the acetylene Supply 
line 5 if it is desired to inject the vaporizable 
liquid into the acetylene stream, or a liquid in 
jector may be associated with both gas Supply 
lines if it is desired to introduce the vaporizable 
liquid into both of the gas streams. In any case, 
the vaporizable liquid is so injected into the gas 
Supply that when a backfire occurs there Will 
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4 
be Suspended in the gas a Small quantity of the 
vaporizable liquid in finely divided form so that 
it will prevent ignition of the newly formed com 
bustible gas mixture by the lingering hot prod 
lucts of combustion in the manner previously 
described. The vaporizable liquid may be in 
jected into either or both of the gas streams at 
any point upstream of the mixing region. This 
naay be upstrean of the mixer itself or at the 
mixer, provided that in the latter case the mixer 
is of such a type that the vaporizable liquid can 
be injected into one or both Of the gases before 
the gases have had an opportunity to mix. 
As previously stated, the quantity of vaporiz 

able liquid that must be injected into one of the 
gases Supplied to the gas burner to prevent fiash 
backs is relatively small, especially when water 
which has a high latent heat of vaporization con 
stitutes the vaporizable liquid. For example, it 
has been found that in an oxyacetylene gas 
burner system one cubic centimeter of Water per 
cubic foot of acetylene burned gave optimum 
flashback resistance. The quantity of water re 
quired Will of course differ with different instal 
lations, but as a general rule it inay be stated 
that the amount of water required in an oxyacet 
ylene gas burner System ranges froin .25 to 5.0 
cubic centimeters per cubic foot of acetylene 
burned, although the invention, of course, is not 
limited even to this water consumption range. 
This Small quantity of water has no apparent 
effect on the functioning of the gas ourner or 
the various operations perforined by it such as 
Welsding and heat treatment of metal. 

claia: 
1. in a gas burner System, in Which a, fuel gaS 

and a combustion-Supporting gas are Supplied 
Separately to a naixing region and the gas mix 
ture is fed to a place at which it is burned, the 
method of reducing the tendency of the mixed 
gases to continue burning after a backfire has 
Occurred, which comprises coatinuously Supply 
iiga, non-coil bustible vaporizable liquid in liquid 
phase to the mixing region in at least, one of 
Said gaSes by continually injecting the liquid in 
liquid phase into Said one of the gases while on 
its way to said place of burning of the mixed 
gases ii. Such quantity that the liquid is present 
at the Imixing region in liquid phase. 

2. A method according to claim 1 in which the 
incin-cornbustible vaporizable liquid is water. 

3. A tiethod according to claim 1 in which the 
fuel gas is a cetylene and the cornbustion-Support 
ing gas is oxygen. 

4. A method according to claim 3 in which the 
in Oil-coin oustible vaporizable liquid is water. 

5. A method according to claim 4 in which the 
amount of Water introduced is at least 0.25 cu. 
clin, per cu. ft. of acetylene supplied. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Nice Narine Date 
1,213,159 Daien -------------- Jan. 23, 1917 
1,423,155 Ruff --------------- July 18, 1922 
1519,830 Goeriz. ------------- dec. 6, 1924 
1,538,983 Novak ------------- June 15, 1926 
2,033,010 Russell ------------- Mar. 3, 1936 

FOREIGN PATENTS 
Nice Country iate 

554,664 Germany ----------- July 14, 1932 
641,332 Germany ----------- jan. 28, 1937 
694,129 Germany ----------- July 25, 1940 


