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The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the pay 
ment of any royalties thereon or therefor. 
This invention relates to novel compositions for cover 

ing a low flash point flammable liquid to prevent ignition 
or reignition of the same when exposed to a nearby flame 
or source of ignition. More particularly, it relates to a 
method for using prior art fire extinguishing agents in 
conjunction with novel foam compositions for blanket 
ing newly extinguished fuel surfaces which are susceptible 
to fire flashback. 

Heretofore, finely-divided dry chemicals, such as so 
dium and potassium bicarbonate have been used as fire 
extinguishing agents due to their fast and efficient flame 
suppressing ability. The superiority of potassium bicar 
ibonate as a fire extinguishing agent over the previously 
employed sodium bicarbonate has been demonstrated and 
reported in a Naval Research Laboratory Report 5183 
on August 21, 1958, by R. R. Neill. The dispersion of 
a finely divided mass of powder directly within the com 
bustion zone of a flaming fuel provides rapid extinguish 
ment of the flames, but the occurrence of flashbacks over 
the extinguished area is certain unless the fire has been 
completely extinguished and no possible source of re 
ignition remains. 
Methods have also been devised for the application of 

fire-fighting foams by spraying or by injecting a coherent 
foam blanket on the surface of a burning fuel. Stable 
foams which were spread in sufficient thickness over 
the entire burning area have been capable of resisting 
the heat and flame attack to suppress and Smother a con 
flagration. Prior art foams which have been used for 
fire-fighting purposes were formed of proteinaceous sub 
stancs, such as, keratins, albumins, globulins, hemo 
globins, seed meal, etc., which were modified by hy 
drolysis and stabilized with salts of polyvalent metals, 
e.g., ferrous sulfate. 

Protein foams, however, are disadvantageous for fight 
ing hydrocarbon fires because of the heavy blanket of 
foam which must be spread over the entire burning sur 
face, while any disruption of the foam barrier results in 
a flare-up of burning fuel. Protein foams have also been 
found to be adversely affected by finely-divided dry chem 
icals which have been treated with a silicone film; the 
silicone acts as a defoamer and causes the protein foam 
to collapse at a high rate. 

Dry chemical agents are treated with a silicone Sur 
face to provide free-flowing, moisture-resistant powders, 
to act in the nature of a fluid, said powders being readily 
discharged by pressure from a hose line or nozzle. 
The present invention provides novel foam composi 

?tions which have proven to be effective in extinguishing 
fires when utilized singly or in combination with other 
fire extinguishing agents. The present foam composi 
tions display a remarkable effect in their ability to pro 
tect newly extinguished flammable fuel surfaces from 
possible recurrence of fire. In this respect, the novel 
foams have been found to be especially useful in com 
bating fires in gasoline, naphtha, ether, benzene and other 
combustibles of a highly flammable vapor; they are also 
useful in combating fires in other hydrocarbons, which 
are capable under the heat conditions of a fire to give 
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off considerable vapor, for example, kerosene, jet fuels, 
diesel oils, etc. 
The present foams serve the fire extinguishing proc 

ess in two ways: they block the feedback of radiant 
energy to a fuel surface and they also prevent further 
release of flammable vapor after the flames have been suppressed. 
The foams disclosed herein are suitably employed with 

dry chemical agents, in particular potassium bicarbonate 
powder, the foams displaying complete stability in the 
presence of silicone-coated powder. Moreover, foams 
by their very nature, enhance the extinguishing prop 
erties of KHCOs powder by eliminating the possibility 
of flashbacks. With rampart fuel fires such as those 
occurring at aircrash sites where a powder cloud of 
KHCO3 is applied, the present foam is then sprayed on 
the surface of the fuel to secure the extinguishment of 
the fire. The foam spray will prevent flashbacks on the 
extinguished fuel surface while the remainder of the 
flames are extinguished. Thus, the chief limitation of 
KHCO3 powder, because of its inability to cope with 
flashbacks, has now been successfully overcome as a re 
sult of the present powder-foam method of combating 
fires. 
A further desirable effect noted in the use of the 

present foam compositions is based on their remarkable 
ability to extend their usefulness even after the air 
liquid bubbles are disintegrating. The foams release a 
thin surface film which persists on the fuel surface and 
which has been found to be impervious to flammable 
fuel vapors. The thin film is capable of spreading over 
the fuel-foam interface and also over fuel areas which 
are not fully covered with foam. The film is quickly 
reformed whenever it becomes ruptured. Thus, the thin 
film is equally effective as the foam itself in preventing 
the release of fuel vapor. Previous foams cannot be 
utilized in this manner, for the foamy coating is some 
what transient and can be ruptured, and previous foams 
are therefore susceptible to reignition of fuel. 

Thus, it is an object of the present invention to pro 
vide a more efficient foam composition for suppressing 
and extinguishing fires. 
Another object of the invention is to provide a fire 

extinguishing technique which employs a foam to pre 
vent flammable vapor release from a fuel surface after 
the flames have been suppressed. 
A further object of the invention is to provide novel 

foam compositions that can be used effectively with any 
dry powder agents to effect rapid and complete extinguish 
ment of hydrocarbon fires. 
A further object of the invention resides in the forma 

tion of a water-containing film which prevents the re 
lease of flammable vapor from a hydrocarbon surface. 

Other objects and advantages of the invention will 
become more fully apparent from the following detailed 
description and as illustrated in the accompanying sheet 
of drawings in which: 

FIG. 1 schematically illustrates a system by which a 
dry powder and a foam composition are delivered to twin 
discharge nozzles for combating hydrocarbon fires in 
accordance with the teachings of the present invention; 
and 
FIG. 2 is a view of the twin discharge nozzles under 

operating conditions. 
In accordance with the present invention, novel foam 

compositions are formed from solutions containing 
therein as foaming agents one or more fluorocarbon com 
pounds; said compositions are capable of forming a 
frothy mass when blown or mixed with air, Freon-12, 
nitrogen, or other suitable gaseous media. The fluoro 
carbon foam-formers of the present invention are de 








