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This invention relates to a method of extin- has the additional advantage that the starting 
guishing or preventing fires by the application solutions may be discharged by simply placing 
of a very novel form of coating to the exposed then under pressure. 
Surfaces of the ignited or the ignitible materials Another important advantage derived from 
for the purpose of preventing combustion sup- is producing a gel-like coating by the application 
porting oxygein from reaching the materials. of the mixed solutions as a liquid stream, and 
The invention has special application to the just prior to gelling, is that the coating material 

extinguishment or the prevention of fires in un- will be allowed to flow to the exact extent de 
derground coal mines, but it is to be understood sired over the surfaces of the initian inable mater 
that the invention may be applied with equally to rial and into the cracks, crevices and indentures 
as effective results to other combustible mate- thereof. Consequently, the coating which is 
rials. In describing the invention, specific refer- formed conforms to the contour of the exposed 
ence will be made to its application to under- surfaces of the inflamnable material and tightly 
ground coal inlines, but it will be appreciated that adheres thereto. The coating thus very effec 
the same advantages will be obtained when used 15 tively seals the exposed surfaces from the at 
with other combustible materials. mosphere. 
The more Serious fires in underground coal As a further important feature of the inven 

mines involve burning coal that has not been tion, it has been determined that the character 
dislodged from the floor, the side walls or the of gel-like coating found to be most effective in 
roof of tunnels, break-throughs, rooms, and the 20 extinguishing or preventing fires can only be pro 
like. duced by the use of two or more solutions which 
AS a result of the present invention, it has been will set-up or solidify within a Small fractional 

discovered that to be satisfactory for its intended part of a minute after they are mixed. Conse 
purpose, this coating must have certain physical quently, it is imperative that the two or more 
properties. Also, it has been found that the solutions be stored in separate containers and be 
composition which produces this coating must combined or mixed at the time of their discharge 
pOSSeSS certain physical properties. As the phys- for application onto the surfaces of the com 
ical properties of the coating are quite different bustible material being protected from fire. 
from the physical properties of the solutions em- An advantage of storing the liquid composition 
ployed for producing the coating, as will here- 30 as separate solutions is that its components can 
inafter appear, it is apparent that the problems be selected more readily to produce the gel-like 
presented by this invention call for a two-fold coating in the desired interval of time. This is 
solution. important when it is realized that to prevent the 
Considering further, this aspect of the inven- liquid composition from running off of the in 

tion, it may be pointed out that among the prop 35 flammable material before it solidifies into a gel, 
erties required of the coating, is that it be of gel- this transformation must take place within a 
like or rubbery character, and that it be pene- relatively short interval of time. on the other 
trant to Some extent into the cracks, crevices or hand, it will be appreciated that the liquid must 
indentures. of the inflammable material It is not become converted to a gel before the liquid 
apparent that the coating. Cannot be applied as a 40 is a time to each the inflammable material 
Solid. In accordance with this invention the and spread thereover. 
novel coating is produced by Simultaneously ap 

ry th OSre plying to the Surfaces of the combustible nate- This period within which the liquid composi 
rial two solutions which are mixed as they are tion must gel, is of very short duration. The in 
being applied and which become transformed 45 stant before which it should not gel, and the in 
into the desired gel-like coating almost the in- stant after which it should not still be a liquid, 
Stant they contact the surfaces being treated. is moreover determined by a number of variable 

By applying the coating in the form of solu- factors. Thus, the elapsed time between the ini 
tions that are mixed at the time of application, tial intermixing of the solutions and the notinent 
the liquid composition thus formed can be ejected 56 at which the mixed solutions reach the surfaces 
as a strearin from a hose or other conduit. As a of the inflammable material, must be considered. 
Consequence, it is inct necessary to closely ap- This is dependent upon the time of flight of the 
proach burnig in atterial to effect extinguish- mixed solutions from the applying nozzle to the 
ment of a fire. Moreover, this use of such a liquid combustible material and this in turn is depend 
composition to form the desired gel-like coating 55 ent Epon the distance between the nozzle and the 
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combustible material and upon the velocity of 
travel of the liquid stream. 

In considering the present invention in its 
more detailed aspects, the properties essential 
for the coating first will be presented. It should 
be cleariy Jaderstood that the prinary function 
of the gel-like coating is to exclude combstion 
Supporting oxygen from the fire so that it will be 
Smothered. For this reason, a continuous coating 
which will prevent, the entrance of any aii’ pro 
duces the optinun resultS. 

ihe gel-like coating should be somewhat plas 
tic or rubbery to niinimize cracking; should not 
flow excessively under its own weight; should 
adhere to vertical walls and ceilings of coal, wood 
and similar materialis; and should form a Sealing 
layer impervious to air. When applied to burn 
ing materials, it should not show excessive crack 
ing during cooling of the hot materials. The ge 
should continue to adhere to hot walls and ceil 
ing during their cooling period even after it has 
dried out. As a further discussion of what is 
meant by excessive cracking, it night be said 
that an average of a Single crack one foot long 
and not more than 4 in. Wide in every square 
foot of surface, about one hour after application 
of the coating, and without resealing with addi 
tional gel, is as much cracking as should occur. 
If the initial cracks are resealed, by the appli 
cation of additional coating material, the ulti 
nate coating Will be practically free of Cracks. 
The thickness of the deposit required to extin 

guish a fire Should be Suficient to provide a con 
tinuous coating regardless of the contour of the 
Surface being treated. On a Smooth surface the 
deposit need be only about is inch in thickness. 
For more irregular Surfaces, the thickness of the 
coating may have to be as Inuch as One inch. 
The temperature of the Surfaces, being coated 
also is a factor that must be considered. For in 
stance, if coal has been burning for Several hours 
and a high temperature has developed it may be 
necessary to provide a coating thickness of sev 
eral inches. However, it has been found that a 
coating thickness of from 8 inch to 1 inch is 
sufficient for most ordinary types of fires. 

It is desirable that a Sufficient coating of gel 
be applied to the exposed Surfaces of the burn 
ing material that the fire be extinguished before 
the coating is completely dry. It will be appre 
ciated, of course, that the annount of cracking 
becomines more Severe as the gel dries out and 
that for a fresh gel only A hour old or so, there 
is no appreciable annount of cracking unless it 
has been applied in too thin a layer for the in 
tensity of the fire involved. 

ihe extent to which the coating material 
should be allowed to Settle into large cracks or 
crevices is in portant. If it flows too deeply into 
Such OpeningS While still in a liquid state, exces 
sive Stearning willi occur. Therefore, the coating 
material Will run into cracks and crevices that 
are not too deep and will either form a covering 
that Will follow the contour of the surface area. 
or Will fill in the depressions. If a crack or crew 
ice is SO deep that the coating material will solid 
ify before reaching its botton, the coating mate 
rial Will build up and will bridge across, thereby 
Sealing off the crack or crevice. 
The action of the deposited layer in effecting 

extinguishment of the fire is as follows: 
(CI) ille entrance of air to the fire zone is pre 

vented and, hence, combustion is stopped. 
(b) The Water in the gel forming material 
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4. 
tends to cool the surface of the burning material 
due to evaporation. 

(c) The heat is conducted into adjacent un 
burning areas to aid in cooling the burning area. 

(d) The in Wolved Surfaces are cooled due to 
conduction of heat from the burning material 
thru the gel coating to the outside atmosphere. 

It has been Stated above that the invention in 
Wolves the provision of two or more solutions 
which, when mixed or combined, will become 
transformed into the above described gel-like 
Coating Within a very Small fraction of a minute 
after the mixture is applied to the surfaces of the 
burning material. This phase of the invention 
noW Will be considered in detail, 

It has already been mentioned that the Solu 
tions to be mixed are stored in separate con 
taine's until they are to be applied to involved 
Surfaces to form the desired coating. 

ihe two gel forming solutions are mixed by 
being brought together in a spray gun and the 
resultant stream is directed onto the surfaces to 
be coated. The spray gun may, for example con 
sist of a cluster of any even number of nozzle tips, 
One-half of Which aire for one of the Solutions 
While the other one-half are for the other Soul 
tion. These nozzle tips are directed slightly to 
Ward each other so that the Slant of their dis 
charged jets is such that the Solutions impinge 
at a point about 6 inches ahead of the tips. It 
has been found that if the jets impinge too close 
to the nozzle tips, there is danger of gelling action 
and clogging in the spray gun. 
The gun is provided With an air aspiirating and 

Inixing tube Which Surrounds the impingernent 
alrea of the gun. The solutions start to mix at 
the point of impingement and the mixing be 
connes more thorough as the resultant stream 
travels to the Surfaces to be coated. 
The gelling time may be such that some mixing 

takes place on the Surfaces being coated as the 
Solutions flow slightly before gelling. The time 
it takes the Solutions to move from the nozzle 
tips, or point of impingement, to the surfaces de 
pends On Several factors, among them being the 
distance and velocity at which these solutions 
are Sprayed. This time will vary from about A. 
Second or less for short distances up to A to 1. 
Second for distances of 30 to 50 feet. In other 
Words, the time of flight of the stream may vary 
between a very Small fraction of 1 second for very 
Short distances up to one second for the maxi 
InUm projection range of the discharged stream. 
The gelling time should be such that the mixed 
solutions will actually contact the surfaces to be 
Coated before gelling takes place. In the ma 
jority of cases, the time of flight is A second or 
leSS. 
As the mixed solutions gel or set after they con 

tact the Surfaces to be coated, it is obvious that 
the gelling time must at least be as long as the 
time of flight of the strealin. It will be appre 
ciated, of course, that the gelling tine is Sone 
what affected by the degree of mixing which oc 
curs at the point of inpingenent of the Solution 
jets. it has been found that gelling times of 

- from Zero to 4 seconds after the nixed solutions 
have been applied to the Surfaces have given 
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satisfactory results, however, a gelling time of 
% to 3 seconds after contact gives optimum all 
round results. 
The best gelling time for optimum results de 

pends Somewhat on the nature of the Syriace5 
being coated. For instance, if the surface to be 
coated is a smooth vertical wall of coal, a gelling 
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time, after contact, in the neighborhood or /8 to 
42 second is optimum, whereas if the surface is a 
horizontal one with ragged pieces of coal, a gelling 
time, after contact, of one Second or naoire gives 
optimum results because, in this instance, it is 
desirable that the mixed Solutions flow a little 
inore before Setting. 
Since ail types of surfaces may be encountered 

in extinguishing a givein fire, and since the dis 
tance of projection (and, hence, the time of 
flight) will vary, the exact gelling time must be 
in the nature of a compromise. For example, if 
the stream is projected on an average of about 
25 feet and a gelling time of 5% of a second to, 3 
Seconds after mixing is employed, satisfactory 
results will be obtained. 
As the solutions impinge together and travel 

through the air, their viscosity tends to increase 
as the mixing becomes more thorough. it is de 
sirable that the viscosity of the mixed solutions, 
as they strike the surfaces to be coated, and just 
before they gel or set, be less than the viscosity 
of a No. 60 S. A. E. oil at 100°F. or less than about 
450 centipoises. 

It has been established that good results can 
be obtained when the gelling time, after the 
mixed solutions strike the surfaces, is such that 
the solutions run as much as 3 feet on a vertical 
Smooth coal Surface before setting. However, 
optimum results are obtained when the solutions 
run between a small fraction of one inch up to 
one foot on vertical Surfaces before setting. 
The gelling time is uniform if uniform mixing 

is provided. Therefore, by employing a nozzle 
which provides uniform mixing, the solutions set 
uniformly throughout their mass after being ap 
plied. It will be appreciated, of course, that 
the gel-like coating may be built up layer-by 
layer as the mixed solutions are applied. For in 
stance, if the stream is directed against a vertical 
wall, a thin film of a few fractions of an inch is 
initially placed on the wall and, after running a 
slight distance, the extent of which depends upon 
the gelling time, Sets giving a thin layer of gel. 
As the strean continues to be directed against 
the Wall, an additional thin layer forms on top 
of the previously formed layer and sets so that the 
final thickness of the gel is determined by how 
long the stream is directed on the same location. 
Immediately after the gel is Set, it is Sonewhat 

rubbery or plastic and contains considerable war 
ter. 
Connes Slightly more rigid and less plastic or rub. 
bery; however, the biggest change in the gel as 
time goes on is caused by the evaporation or dry 
ing out of water. As the Water dries out, the gel 
becomes harder and more brittle. When consid 
erable Water has dried out a Small ainourt of 
cracking may occur; however, this cracking is at 
a minimum, as has been described. After the 
water has almost completely dried out of the gel, 
a hard substance remains which adheres to and 
covers the Surfaces. Complete drying out lay 
occur in about 24 hours if a relatively cool Sul 
face is coated. 
When a gas pressure Such as Steam or coal gas 

develops beneath the layer of deposited gel ma 
terial, Small blow holes appear in the gel to re 
lieve this pressure. It will be appreciated that if 
these blow holes did not form the layer of gel 
would be pushed away fron the coal Surface by 
the pressure which would develop. The blow 
holes relieve this pressure and, since the gas 
such as steam is coming out of the holes, air calin 
not enter the holes at this time and the effective 

AS further setting takes place, the gel be-, 
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6 
ness of the deposited layer is therefore not re 
duced. The blow holes which form may be a 
matter of one blow hole A, inch in diameter for 
every 2 or 3 Square feet of covered surface. If the 
fire is exeremely hot when the gel layer is origi 
nally formed on the burning surfaces, the blow 
holes formed may be more numerous since con 
Siderable gas is developed within the hot burning 
material. As the hot burning material cools off, 
leSS gas is formed and, therefore, less blow holes 
are required to vent the gas. At this point, the 
fire is usually not considered to be completely 
extinguished and additional gel material is 
Sprayed on the surfaces to cover up or close the 
blow holes and thus prevent the entrance of air 
after the blow holes are no longer required to re 
lieve gas pressure. In other words, in extinugish 
ing a fire the operator applying the gel should 
Stay with it until the fire is extinguished to seal 
the blow holes and any cracks which might de 
velop. It will be appreciated, of course, that any 
shifting of the coal surface will cause cracks to 
appear in the gel coating even though the gel de 
posit had no tendency to form cracks because of 
itS own shrinkage. 

It has been found to be preferable to add to 
either one of the starting solutions a chemical of 
the type that is known in the mechanical foam 
extinguishing art as a foam stabilizer. The ad 
dition of a foam stabilizer does not affect the gell 
ing time noticeably. In other words, the gelling 
time is the same, regardless of whether or not a 
foam stabilizer is used. The characteristics of 
the gel coating are affected as follows: 

(a) By the addition of a foam stabilizer, the 
volume of the gel usually is increased up to 50 
percent due to entrainment of air. In other 
Words, about /8 of the volume of the gel when 
the Stabilizer is used is air. This permits greater 
COVerage When the Sane layer thickness is used, 

(b) The incorporated air, due to the foam sta 
bilizer, appears to give a slight reduction in 
Cracking tendency. 
The primary importance of the addition of the 

foam Stabilizer is to obtain increased coverage 
due to increased volume. The drying out time 
of the gel is not noticeably affected by the addi 
tion of the foam stabilizer. 
There is not too much difference in the ap 

pearance Of the gel coating with O. Without, the 
addition of the stabilizer. It particularly should 
be noted that when the stabilizer is added the gel 
coating does not in any way resemble any con 
Ventional form of fire extinguishing foam blanket 
and it is difficult to tell, just by looking at the gel 
coating, whether or not a stabilizer has been 
added. The main differences between feam 
blankets as formed by the present fire extinguish 
ing foams and the gel deposit provided by this 
invention. When stabilizer is added are as follows: 

(a) The amount of entrained air is very much 
less. For instance, in regular mechanical air 
foam bankets, the foam solution has its volume 
increased 600 to 700 percent due to the incorpora 
tion of air; whereas in the present invention the 
gel volume is increased only about 50 to 150 per 
cent. The regular foams have a foamy, frothy 
appearance, whereas the present gel material with 
the stabilizer and entrained air does not have 
this appearance. 

(b) The ordinary foam blankets are composed 
of bubbles of air which are surrounded by very 
thin Watery membranes; whereas the present gel 
material with entrained air is gel-like in appear 
ance and the bubbles of air are very Small and 
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are surrounded by substantial amounts of gel ma 
terial. 

(c) The regular foam blankets are runny and 
watery and, because of the thin watery membrane 
Surrounding, the air bubbles break down readily 
due to heat, whereas the present gel material with 
incorporated air is firm and plastic and resistant 
to heat. 

(d) Regular foam blankets will not adhere to 
vertical Wallis in a stationary position in appreci 
able thickness when heat is present, whereas the 
present gelinaterial will. 

Suitable solutions to produce the liquid compo 
Sition of the invention, are set forth in the foll 
lowing examples. 

Eacample 1 
Twenty five volumes of an aqueous solution of 

sodium silicate (Na2O 3A SiO2) having a Specific 
gravity of 1.205 is combined with twenty five Vol 
times of an aqueous solution containing 15.6% 

O 

5 

potassium bicarbonate by weight. These Solutions . 
produce a gel within one to two seconds. 

Eaccimple 2 

Forty volumes of an aqueous solution of Sodium 
silicate (Na2O-3A. SiO2) having a specific gravity 
of 1.205 is combined with thirteen Volumes of an 
aqueous solution containing 19.5% potassium bi 
carbonate by weight. These solutions produce a 
gel within two to three seconds. 

Eaccomple 3 
Fifteen volunes of an aqueous Solution of So 

dium silicate (Na2O 3A, SiO2) having a Specific 
gravity of .39 is combined with fifty Volunes 
of an aqueous solution containing 10% potassium 
bicarbonate by weight. These Solutions produce 
a ge. Within one to two SecondS. 

Eacoln.ple 4 

Fifty volumes of an aqueous solution of Sodiurn 
silicate (Na2O3/4SiO2) having a Specific gravity 
of 1.153 is combined with sixteen Volunes Of an 
aqueous solution containing 19.5% potassium bi 
carbonate by weight. These solutions produce a 
ge within four Seconds. 

Eacanaple 5 
Fifty volumes of an aqueous solution of sodium 

silicate (Na2O 34SiO2) having a specific gravity 
of 1.153 is combined with twenty five VolumeS of 
an aqueous solution containing 19.5% potassium 
bicarbonate by Weight. These solutions produce 
a ge. Within. One Second. 

Eacdple 6 

Twenty five volumes of an aqueous solution of 
Sodium silicate (Na2O 3A SiO2) having a Specific. 
gravity of 1.39 is combined with twenty-five vol 
unes of an aqueous solution containing 21% so 
dium chloride by Weight. These solutions produce 
a ge. Within one second. 

Eacample 7 

Twenty five volumes of an aqueous solution of 
sodium silicate (Na2O 3A SiO2) having a Specific 
gravity of 1.39 is combined with twenty volumes 
of an aqueous solution containing 26% Sodium 
chloride by weight. These solutions produce a gel 
within one to two seconds. 

Eacample 8 

Twenty five volunes of an aqueous solution of 
Sodium silicate (Na2O3/SiO2) having a Specific 
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gravity of 1.39 is combined with fifteen volumes 
of an aqueous solution containing 26% sodium 
chloride by weight. These solutions produce a gel 
Within two Seconds. 

Eacample 9 
Twenty five volumes of an aqueous Solution of 

Sodium silicate (Na2O 3A SiO2) having a specific 
gravity of .304 is combined. With twenty five Vol 
unes of an acqueous Solution containing 26% so 
dium chloride by Weight. These Solutions pro 
duce a gel within one to two seconds. 

Eacample 10 
Twenty five volumes of an aqueous solution of 

Sodium. Silicate (Na2O 3A SiO2) having a specific 
gravity of 1.304 is combined with thirty five Vol 
lunches of an aqueous Solution containing 26% SO 
dium chloride by Weight. These Solutions pro 
duce a gel within two seconds. 

Eaconple 11 

Twenty five volumes of an aqueous solution of 
Sodium silicate (Na2O34SiO2) having a specific 
gravity of 1.205 is combined with twenty five vol 
umes of an aqueous solution containing 10% so 
dium aluminate by weight. These solutions pro 
due a gel Within one Second. 

Eacomple 12 

Seventy five Volumes of an aqueous solution of 
Sodium Silicate (Na2O34SiO2) having a specific 
gravity of 1.5 is combined with fifty volunes of 
an aqueous solution containing i9% sodium 
aluminate by weight. These Solutions produce a 
gel. Within One to two Seconds. 

Eacample 13 
Twenty five Volumes of an aqueous solution of 

Sodium silicate (Na2O3/SiO2) having a specific 
gravity of 1.15 is combined with twenty five vol 
Lines of an aqueous Solution containing 10% so 
diurn aluminate by Weight. These solutions pro 
duce a gel within one to two seconds. 

Eacd.imple 14 

Fifty volumes of an aqueous solution of Sodium 
silicate (Na2O 3A SiO2) having a specific gravity 
of 1.205 is combined with Seventy five volumes of 
an aqueous Solution containing 7%% sodium 
aluminate by Weight. These Solutions produce a 
gel within one to two seconds. 

Eacan pie 15 
Fifty volunes of an aqueous Solution of sodium 

Silicate (Na2O3A SiO2) having a specific gravity 
of 1.205 is combined with seventy five volumes of 
as a queous Solution containing 5% sodiurn 
aluminate by weight. These solutions produce a 
gel Within four Seconds. 

Eacant ple 16 
One hundred twenty five volumes of an aqueous 

Solution of Sodium silicate (Na2C - 3/SiO2) hai 
ing a specific gravity of 1.391 is cornbined with 
two hundred seventy-five volunes of an aqueous 
Solution containing 9% SCdiuin bicarbonate by 
Weight. These Solutions produce a gel within 
tWO and eight tenths seconds. 

In any one of the above examples, from 1 to 
5%, with 1/2% preferred, by weight, of the coin 
mercial foam stabilizer known as Orvis W. A. 
paste can be added to the silicate solution. Other 
connercial foal stabilizei's Inay he Sostituted. 
Also in these examples, it aay be inerationed that 
the preparations calling for a combination of 
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equal volumes of the two Solutions, are preferred. 
It has been established that the sodium silicate 

and sodium chloride solutions of Examples 6 to 
10 inclusive are the best because an increase in 
volume up to 150 percent can be obtained when 
a foam stabilizer is added. Also, there is much 
less tendency for the gel coating to crack. 
The storage of highly concentrated sodium 

chloride solutions in ordinary steel containers for 
long periods of time may cause some corrosion 
trouble. However, this problem can be solved by 
the addition of small quantities of any of the 
well known chronate corrosion inhibitors With 
out affecting in any Way the gelling properties of 
these SolutionS. 

it is possible to employ any means for diaW 
ing or removing these solutions from their re 
spective tanks and coilbining then for delively 
upon the combustible material. For example, 
pumps may be used to daw the solutions out of 
their tanks and force them through separate 
conduits to their point of mixing and delivery 
upon the combustible material. 
The invention, however, contempiates the use 

of gas pressure to expel the two solutions fron 
their respective tanks and force them into ad 
mixture with each other and upon the combusti 
bie material. This procedure has the advantage 
of not requiring any local source of power such 
as night be required, for example, With electric 
motor driven pumps. The use of gas pressure 
has the additional advantage that the container 
for this gas under pressure may be of very Sinall 
size and as a consequence the containers for the 
solutions and for this gas may be made into a 
mobile unit of compact size. 
In the accompanying drawings a suitable 

mobile unit is illustrated containing the recep 
tacles for the two Soiutions ald the gas pres 
Sure tank. 

In these drawingS: 
Figure i is a front elevational view of a nobile 

fire extinguishing unit, 
Figure 2 is a sectional view through the nozzle 

of Figure 1, 
Figure 3 is a plan view of Figure 1, and 
Figure 4 is a sectional view on the line - of 

Figure 3. 
The vehicle 6 may of any appropitiate forma 

tion to provide a framework to mount the recep 
tacles for carrying the solutions of the inven 
tion. This vehicle 6 is provided with wheels 
which are intended to run upon the rails 3 of 
the usual trackway within underground mines. 
This wheeled support nakes it possible to move 
the vehicle 6 readily about the nines, because 
of the reduced friction offered by the movement 
upon the rails, but it will be appreciated that it 
is possible to utilize any wheeled or crawler tread 
type of vehicle. 
Secured to the framework of the vehicle 6, in 

any suitable manner, is a tank is and a tank . 
The tank () may contain, for example, the sili 
cate and the foaming agent. The tank i would 
then contain the other solution. The concentra 
tions of these ingredients in tanks and may 
be those, for example, set forth above so that 
their direct combination will result in the forma 
tion of an appropriate gel-like composition. 
Also supported upon the framework of vehicle 

6 is a tank 2 which contains gas under a high 
pressure. This gas is preferably an inert, one, 
such as nitrogen. The delivery of this gas from 
tank 2 is controlled by a valve 3 and the gas 
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way coupling 5 and through a valve 6 to a "- 
connection . . A gage 8 is continected to the 
coupling 5 and a blow-down valve 9 is also 
connected to this coupling. 
From the T-connection 7, the gas passes on 

one side through the pressure reducing valve 
2 and into the tank . Pressure release valve 
22 and a gage 23 are in coÉiru;ication with tank 
i . On the other side of the f-connection 7, 
the gas passes through a pressure reduding Valve 
23 into the tank it, and a pressure release valve 
25 and gage 25 are in coninuinication. With tank 

. 
The pressure reducing valves 2 and 2 are 

adjustable so that any desired pressure may be 
maintainsd in the tanks 23, independently of 
each other. This is desirable to coli pensate for 
the fact that the solution in one of these tanks 
may be of higher Viscosity than the Solution in 
one of these tanks may be of higher Wiscosity 
than the solution in the other tank. For ex 
ample, the silicate solution may require a higher 
pressure to force the required aimount through a 
pipe line than is required to force the necessary 
amount of the other solution. HioWever, it is 
possible to utilize a single pressure reducing 
valve to deliver the gas to both tanks () and f 
and to employ restricting means in the delivery 
of the solutions from their respective tankS. he 
pressure release valves 22 and 25 serve to prevent 
the occurrence of any damage, such as might be 
occasioned by faulty operation of the pressure re 
ducing valves 2 and 26. 
A dip tube 28 extends to the botton of tank 

and to it is connected a flexible conduit 29. A 
similar dip tube 30 extends to the bottom of tank 
it and a flexible conduit 3 is connected to it. 
The flexible conduits 29 and 3 extend to a play 
pipe 32. At the entry of conduit.S 29 and 3 into 
the playpipe 32, they are each provided with noZ 
zles 33 and 34, respectively, and valves 35 and 36 
are located in these conduits 23 and 3 ahead of 
the nozzles 33 and 34. Although each of the 
flexible conduits 29 and 3 f is here shown to be 
provided with a single discharge nozzle 33 and 34, 
respectively, it will be understood that each of 
these conduits may be provided With more than 
one nozzle for delivery of the respective Solu 
tions into the play pipe 32 to cause a greater in 
termixing of these solutions in the play pipe 32. 
The playpipe 32 is attached to the nozzles 33 

and 3 is in any suitable manner So as to be Sup 
ported by them. The end of the play pipe 32 into 
which the nozzles 33 and 34 direct their Streams 
should, preferably, be open as appears from Fig 
ure 2, so that air will be drawn into this open end 
and Will be entrained into the combined Solu 
tionS. 
When the fire fighting unit is standing by to 

be used to extinguish a fire, the valve 3 Will be 
closed to prevent leakage of gas from the gas tank 
3. Also, this will relieve the tanks 8 and i ; 

of any pressure which might tend to cause a 
slight leakage of the solutions which they con 
tain. The biow-down valve 9 should be closed 
and the valve 6 should be open. 
Upon the occurrence of a fire, the fire fight 

ing unit is noved to the fire and the valve 3 is 
opened. iihis immediately places the tanks 
and under pressures tending to expel their 
contents through the flexible conduits 29 and 3. 
The valves 35 and 36 are then opened so that 
these Solutions are delivered into the play pipe 32 
and upon the combustible material in Which the 

passes through a pipe 4, then through a four- is fire is present. The operator by manipulation 
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of the playpipe 32 distributes this combined mix 
ture upon the cornbustible material and Within a 
few seconds it sets up to form a gel-like coating. 
This operation is continued until a quite thick 
coating is formed over the combustible material. 

After a sufficient application of the fire ex 
tinguishing composition has been made, valve 3 
is closed and valve 9 is opened in order to relieve 
any pressure within the tanks and . The 
gas pressure within the tank 2 lay be deter 
mined at any time by closing valves 6 and 9 
and opening valve 3. Tanks 0 and may be 
filled through the plugged openings 3 and 38, 
respectively. 
Having thus described the invention, We claim: 
1. The imethod of preventing combustible ina 

terials from being consumed by fire, comprising 
forming a gel-like coating over the eXposed Sur 
face of the naterial by projecting there against a 
stream formed essentially of twenty-five volumes 
of an aqueous solution of Sodium silicate having 
a specific gravity of from 1.304 to 1.39 and fron 
fifteen to thirty-five volumes of an aqueous Sciu 
tion containing from twenty-one to tWenty-Six 
per cent sodium chloride by Weight, Which are 
combined and mixed with air at the tire of their 
projection and which will gel Sufficiently to cease 
flowing over said surface within a period of fro? 
one second to two seconds after being mixed. 

2. The method of preventing combustible mate 
rials from being consumed by fire, comprising 
forming over the exposed surface of the material 
a gel-like coating that is built up layer-by-layer 
to a desired thickness by projecting against Said 
surface a stream formed essentially of twenty 
five volumes of an aqueous Solution of Sodium 
silicate having a specific gravity of from 1.304 
to 1.39 and from fifteen to thirty-five volumes of 
an aqueous solution containing approximately 
twenty-six per cent sodium chloride by weight, 
which are combined and mixed with air after 
the time of their projection and each layer of 
which will gel sufficiently to cease flowing within 
a period of from one to two Seconds after being 
applied. - 

3. The method of preventing combustible ma 
terials from being consumed by fire, comprising 
forming a gel-like coating which Will adhere to 
all exposed surfaces of the material by project 
ing against said surfaces a stream formed es 
sentially of twenty-five volumes of an aqueous 
solution of sodium silicate having a Specific grav 
ity of approximately 1.304 and from twenty-five 
to thirty-five volumes of an aqueous Solution con 
taining approximately twenty-six per cent Sodium 
chloride by weight which are mixed at the time 
of their projection and which, as a result of being 
combined, will first flow over said Surfaces Suffi 
ciently to fill cracks and crevices and Will then 
gel, within a period of from one to two seconds 
after being mixed, to form a continuous rubbery, 
plastic layer. 

4. The method of preventing combustible ma 
terials from being consumed by fire, comprising 
forming a gel-like coating which Will adhere to 
all exposed surfaces of the material by projecting 
against said surfaces a stream formed essentially 
of a given volume of an adueous Solution of Sodi 
um silicate having a Specific gravity of approx 
imately 1.304 and a substantially equal Volume of 
an aqueous Solution containing approximately 
twenty-six percent Sodium chloride by Weight 
which are mixed at the time of their projection 
and which, as a result of being combined, Will 
first flow over Said Surfaces Sufficiently to fill 
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cracks and crevices and Will then gel, Within a 
period of from one to two seconds after being 
mixed, to form a continuous rubbery, plastic 
layer. 

5. A fire extinguishing composition compris 
ing essentially a given volune of an aqueous Solu 
tion of Sodium silicate having a Specific gravity 
of approximately 1.304 and a Substantially equal 
volume of a separately stored aqueous Solution 
cointaining approximately twenty-Six per cent 
Sodium chloride by Weight which on intermixing 
With the first Solution will produce Within one to 
two Seconds of their internixing, a gel-like, rub 
bery, non-fiowing Substantially continuous coat 
ing which will adhere to and conform to the Sur 
face of conoustible material, and exclude the 
admission of air for the period required to ex 
tinguish the fire therein. 

6. A fire extinguishing composition comprising 
essentially twenty-five volumes of an aqueous So 
lution of sodium silicate having a specific gravity 
of from 1.304 to .39 and fron fifteen to thirty 
five Volunes of a separately Stored aqueous Solu 
tion containing twenty-one to tWenty-six per cent 
Sodium chloride by Weight Which on intermixing 
With the first solution will produce Within one 
to two Seconds of their intermixing, a gel-like, 
rubbery, non-fiowing Substantially continuous 
coating which will adhere to and conform to the 
surface of combustible material, and exclude the 
adminission of air for the period required to ex 
tinguish the fire therein. 

7. A fire extinguishing composition comprising 
eSSentially twenty-five volumes of an aqueous So 
lution of Sodium silicate having a Specific grav 
ity of from 1.304 to 1.39 and from fifteen to thirty 
five volunes of a separately stored aqueous Solu 
tion containing approximately twenty-six per 
cent sodium chloride by Weight which on inter 
mixing with the first solution Will produce Within 
one to two seconds of their intermixing, a gel 
like, rubbery, non-flowing substantially continu 
ous coating which Will adhere to and conform to 
the surface of combustible material, and exclude 
the admission of air for the period required to ex 
tinguish the fire therein. 

8. A fire extinguishing composition comprising 
essentially twenty-five Volumes of an aqueous So 
lution of sodium silicate having a Specific gravity 
of approximately 1.304 and from twenty-five to 
thirty-five volunes of a separately stored aqueous 
Solution containing approximately twenty-Six 
per cent Sodium chloride by Weight which on 
intermixing with the first solution Will produce 
within One to two seconds of their internixing, 
a gel-like, rubbery, non-flowing Substantially con 
tinuous coating which will adhere to and conform 
to the surface of combustible material, and ex 
clude the admission of air for the period required 
to extinguish the fire therein. 

9. The method of preventing combustible ma 
terials from being consumed by fire, comprising 
forming a gel-like coating over the explosed sur 
face of the naterial by projecting against said 
Surface a stream formed of an aqueous Solution 
of Sodium silicate having a Specific gravity of 
from about 1.15 to about 1.4 and an aqueous Solu 
tion of an alkali metal Salt Selected from the 
group consisting of the chlorides, carbonates and 
aluminates, the Volumetric ratio of said silicate 
Solution to Said Salt Solution being: (a) within 
the range of 25 parts of Silicate solution to about 
15 to about 35 parts of chloride solution, said 
chloride Solution containing from about 21 to 
about 26 per cent by Weight of chloride; (b) with 
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in the range of 25 parts of silicate solution to 
about 83 parts of carbonate solution, said car 
honate Solution containing from about 9 to about 
19.5 per cent by Weight of carbonate; and (c) 
within the range of 25 parts of silicate solution 
to about 25 to ailout 37.5 parts of aluminate solu 
tion, Said aluminate Solution containing fron 
about 5 to about 10 per cent by weight of alu 
minate, said a queous Solitions being nixed at the 
time of their projection and gelling sufficiently to 
cease foWing over said surface within a period of 
from one-quartei Second to four seconds after 
being innixed. 

10. The method of preventing combustible na 
terials from being consumed by fire, comprising 
forning a gel-like coating over the exposed Sur 
face of the material by projecting against Said 
Surface a stream formed of an aqueous Solution 
of sodium silicate having a specific gravity of 
from about 1.1 to about 1.4 and an adueous Solu 
tion of carborate of an alkali metal containing 
from about 9 to about 19.5 percent by Weight of 
carbonate, which are combined at a volumetric 
ratic within the range of 25 parts of Silicate Solu 
tion to about 8 to about 83 parts of carbonate 
Solution and nixed with air at the time of their 
projection and which will gel sufficiently to cease 
fiOwing oyer said surface within a period of 4 
seconds after being mixed. 

1. The method of preventing combustible ma 
terials from being coinsurned by fire, comprising 
forming a gel-like coating over the exposed Sur 
face of the material by projecting against said 
surface a stream formed of ain aqueous Solution 
of sodiln silicate having a specific gravity of 
from about 1.5 to about 1.2 and an aqueous Solu 
tion containing about 19.5 percent potassiuin bi 
carbonate by Weight, which are combined at a vol 
unetic ratio within the range of 25 parts of Said 
silicate Solution to about 8 to about 2.5 parts of 
said bicarbonate Solution and mixed with air at 
the time of their projection and which will gel 
Sufficiently to cease foWing over Said Surface 
Within a period of 4 Seconds after being nixed. 

12. The method of preventing combustible na 
terialis from being consumed by fire, comprising 
forming a gel-like coating over the exposed Sur 
face of the material by projecting against Said 
Surface a strean formed of an aqueous Solution 
of sodium silicate having a specific gravity of 
about 1.2 and an aqueous Solution containing 
about 15.6 percent potassiuin bicarbonate by 
weight, which are combined at a volumetric ratio 
of 25 parts of silicate solution to about 25 parts 
of Said bicarbonate solution and mixed With air 
at the time of their projection and which will gel 
sufficiently to cease flowing over said surface With 
is a period of 2 seconds after being mixed. 

13. The method of preventing combustible ma 
terials from being consumed by fire, comprising 
forning a gel-like coating over the exposed Sur 
face of the material by projecting against Said 
surface a stream formed of ain acqueous Solution 
cf sodium silicate having a specific gravity of 
about 1.4 and an aqueous Solution containing 
about 9 percent sodium bicarbonate by Weight, 
which are combined at a volumetric ratio of 25 
parts of silicate solution to about 55 parts of Said 
bicarbonate solution and mixed with air at the 
time of their projection and which will gel Sufi 
ciently to cease flowing over said surface within 
a period of 2.8 seconds after being mixed. 

14, the method of preventing combustible ina 
terials froin being consumed by fire, comprising 
forming a gel-like coating over the exposed Sur 
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face of the material by projecting against said 
Surface a stream formed of an aqueous solution 
of Sodi Lim silicate having a specific gravity of 
from about 1.15 to about 1.2 and an aqueous solu 
tion containing about 5 to about 10 percent of 
Sodium aluminate by Weight, which are coinbined 
at a volumetric ratio within the range of 25 parts 
of Silicate Solution to about 33 to about 37 parts 
of Said aluminate Solution and mixed with air at 
the time of their projection and which will gel 
sufficiently to cease flowing over said sur 
face within a period of 4 seconds after being 
Inixed. 

15. The inethod of preventing combustible ma 
terials from being consumed by fire, comprising 
forming a gel-like coating over the exposed sur 
face of the Imaterial by projecting against said 
Surface a Strean formed of an aqueous Solution 
of Sodium Silicate having a specific gravity of 
froO) about 1.15 to about 1.2 and an aqueous solu 
tion containing about 10 percent sodium alu 
Ininate by Weight, which are combined at a vol 
unetric ratio of 25 parts of silicate solution to 
about 25 parts of Said aluminate solution and 
Inixed. With air at the time of their projection 
and Which Will gel Sufficiently to cease flowing 
Over Said Surface within a period of 2 seconds 
after being mixed. 

16. The method of preventing combustible ma 
terials from being consumed by fire, comprising 
forming a gel-like coating over the exposed sur 
face of the material by projecting against Said 
Surface a stream formed of an aqueous solution 
of sodium Silicate having a Specific gravity of 
about 1.15 and an aqueous Solution containing 
about 10 percent Sodium aluminate by weight, 
which are combined at a volumetric ratio of 25 
parts of Silicate Solution to about 25 parts of said 
aluminate Solution and mixed with air at the 
time of their projection and which Will gel Sufi 
ciently to cease fiowing over Said Surface Within 
a period of 2 Seconds after being mixed. 

17. A fire extinguishing composition forined 
essentially of an aqueous Solution of Sodium sili 
cate and a separately stored adueous Solution of 
an alkali metal salt selected from the group con 
sisting of the chlorides, Carbonates and alumi 
nates which upon intermixing with the first solu 
tion in a volumetric ratio: (a) within the range 
of 25 parts of silicate Solution to about 15 to 
about 35 parts of chloride solution, said chloride 
solution containing from about 21 to about 26 
percent by weight of chloride; (b) within the 
range of 25 parts of silicate Solution to about 8 
to about 83 parts of carbonate Solution, Said car 
bonate solution containing from about 9 to about 
19.5 percent by weight of carbonate; and (c) 
within the range of 25 parts of silicate Solution 
to about 25 to about 37.5 parts of aluminate Solu 
tion, said aluminate Solution containing from 
about 5 to about 10 percent by Weight of aluni 
nate; will produce a gel-like, rubbery, non-flowing 
material which will adhere to and conform to the 
surface of combustible material and Will exclude 
the admission of air for the period required to 
extinguish the fire therein. 

18. A fire extinguishing composition formed 
essentially of 25 volumes of an aqueous Solution 
of sodium silicate having a Specific gravity of 
from about 1.15 to about 1.4 and from about 8 to 
about 83 volumes of a separately stored aqueous 
solution, containing from about 9 to about 19.5 
percent carbonate of an alkali metal by Weight 
which on intermixing with the first solution Will 
produce, within 4 seconds of their intermixing, a 
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gel-like, rubbery, non-flowing, substantially con 
tinuous coating which will adhere to and conform 
to the Surface of the combustible material and 
will exclude the admission of air for the period 
required to extinguish the fire thaerein. 

19. A fire extinguishing composition formed 
essentially of 25 volumes of an aqueous Solution 
of sodium silicate having a specific gravity of 
from about 1.15 to about 1.2 and from about 8 
to about 12.5 volumes of a separately Stored 
aqueous Solution containing about 19.5 percent 
potassium bicarbonate by weight which on inter 
mixing with the first soilution Will produce, within 
4 seconds of their intermixing, a gel-like, rubbery, 
non-flowing, Substantially continuous coating 
which will adhere to and conform to the Surface 
of the combustible material and Will exclude the 
admission of air for the period required to ex 
tinguish the fire therein. 

20. A fire extinguishing composition formed 
essentially of 25 volumes of an aqueous Solution 
of sodium silicate having a specific gravity of 
about 1.2 and about 25 volumes of a Separately 
stored aqueous Solution containing about 15.6 
percent potassium bicarbonate by weight which 
on intermixing with the first Solution will pro 
duce, within 2 seconds of their intermixing, a gel 
like, rubber, non-flowing, Substantially continu 
ous coating which Will adhere to and conform to 
the Surface of the combustible material and Will 
exclude the admission of air for the period re 
quired to extinguish the fire therein. 

21. A fire extinguishing composition formed 
essentially of 25 Volumes of an aqueous Solution 
of sodium silicate having a specific gravity of 
about 1.4 and about 55 volumes of a separately 
Stored aqueous solution containing about 9 per 
cent sodium bicarbonate by weight which on 
intermixing with the first Solution will produce, 
Within 2.8 seconds of their intermixing, a gel 
Iike, rubbery, non-foWing, Substantially con 
tinuous coating which will adhere to and conform 
to the surface of the combustible material and 
will exclude the admission of air for the period 
required to extinguish the fire therein. 

22. A fire extinguishing composition formed 
essentially of 25 volumes of an aqueous Solution. 
of sodium silicate having a Specific gravity of 
from about 1.15 to about 1.2 and from about 33.3 
to about 37.5 volumes of a separately stored 
aqueous Solution containing from about 5 to 
about 10 percent Sodium aluminate by Weight 
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which, on intermixing with the first solution will 
produce, within 4 Seconds of their intermixing, a 
gel-like, rubbery, non-flowing, Substantially con 
tinuous coating which will adhere to and conforn 
to the surface of the Combustible material and 
will exclude the admission of air for the period 
required to extinguish the fire therein. 

23. A fire extinguishing composition formed 
essentially of 25 volumes of an aqueous Solution 
of Sodium Silicate having a Specific gravity of 
from about .15 to about 1.2 and about 25 Volumes 
of a separately Stored acqueous Solution contain 
ing about 10 percent Sodium aluminate by Weight 
which on intermixing with the first Solution Will 
produce, within 2 seconds of their intermixing, a 
ge-like, rubbery, non-flowing, Substantially coin 
tinuous coating Which will adhere to and conform 
to the Surface of the Coimbustible material and 
will exclude the admission of air for the period 
required to extinguish the fire therein. 

24. A fire extinguishing composition formed 
essentially of 25 Volunes of an acuteous solution 
of Sodium silicate having a specific gravity of 
about 1.15 and about 25 volunes of a Separately 
stored agueous Solution containing about 10 per 
cent, sodium aluminate by weight which on inter 
mixing with the first solution will produce, within 
2 seconds of their internixing, a gel-like, rubbery, 
non-flowing, Substantially continuous coating 
which will adhere to and conform to the Surface 
of the combustible nateria and Will eXclude the 
admission of air for the period required to ex 
tinguish the fire therein. 

HIELDING W. WILLIAMSON. 
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