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This invention relates to fire extinguishers-and
to the charge therefor. It is the principal object
of the invention to provide a fire extinguisher
having superior effectiveness in the extinguishing
of fires by means of the application of a fire-ex-
tinguishing foam which covers the fire rapidly
and results in a long-lasting and highly effective
blanket adapted to extinguish the fire and to pre-
vent reignition by exclusion therefrom of oxygen
‘or ‘air. )

It is a further -object to provide a charge for a
fire extinguisher of the foam-generating type
~ which in operation will produce quickly and uni-
formly a large quantity of highly -effective fire-
extinguishing foam, resulting in extinguishing of
the fire in a rapid and superior manner,

. It is a further object to provide for use in a
foam-type fire extinguisher a novel foam stabiliz-
ing material which is made effective under pre-

determined controlled conditions and which pro- 2

vides for economically securing a highly effective
iong-lasting fire-extinguishing foam.

It is a further object to provide an extinguisher
of the foam-type in which the foam as generated
upon the operation of the extinguisher is main~
tained under controlled conditions, resulting in
uniformity of operation and superior quality :of
generated foam for fire-extinguishing purposes.

It is a still further object to provide a foam

charge including o stabilizer material and a ma- ¢

terial for maintaining predetermined controlled
conditions, which charge is effective in its opera-
tion, definite and uniform in its compesition, and
which is practically free from ‘decomposition and
not subject to mold or bacterial growth or the
. like, over extended periods of time in the ex-
tinguisher. .

Other ohjects and advantages will be appar-
-ent from the description and the appended
claims. .

This application is a continuation in part of
copending application Serial No. 159,121, filed
August 14, 1937, and -assigned to the same as-
signee as this application.

In the fire extinguishing art certain types of

extinguishers have been developed for particu-
lar effectiveness in the extinguishing of fires of
different characteristics, not all methods of ex-
tinguishing fires being of the :same effectiveness
when applied tc fires involving different mate-
rials. For example, the application of water to

fires involving wood, paper, textiles and the like
is highly effective, but it is of lesser value in-ex-
tinguishing fires involving oils, greases and vola-
tile solvents. The foam-type extinguisher pro-
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duces in operation a blanket of flame-smothering
and air-excluding foam, which floats on the sur-
face of burning fluid such as oils, greases and the
like, excluding air and oxygen from the seat of
the fire and resulting in effectively smothering
such a fire,

The present invention relates to such foam-
type extinguishers and provides a foam-generat-
ing charge whith is of superior effectiveness in
the extinguishing of fires. In operation, the ex-
tinguisher of this invention develops a foam
which has superior flowing power such that it
flows more readily over the surface of burning
fluids, such, for example, as oils, greases and the
like, quickly forming an effective flame-smother-
ing blanket and extinguishing the fire. This is
highly important in 'securing the maximum of
fire-extinguishing effect from an extinguisher
of any predetermined size and is of special im-
portance in connection with the extinguishing of
fires involving flammable and volatile liquids. In
this latter case the rapidity of flow of the fire-
extinguishing foam over the burning surface of
the fluid 'and its great effectiveness in quickly
bringing the flame under control makes it pos-
sible for the operator to approach th§ seat of fire
more quickly than in the ordinary case, so that
he is enabled to approach closely to the fire where
the fire-fighting equipment may be used to the
best advantage. Thus the extinguisher of the
present invention is effective upon fires in open
vessels of turpentine, lacquer solvents, paint sol-
vents and like materials which are extremely dif-
ficult to extinguish with the media heretofore
available, R

Foam-generating type extinguishers consist
generally of a vessel provided with a discharge
‘opening and -constructed fo withstand. internal
pressure and adapted to contain an agueous solu-
tion of one of the foam-generating ingredients.
Positioned within oradjacent this vessel is another
vessel adapted to contain an agqueous solution of
the remaining portion of the foam-generating in-
gredients, the positioning -of the two vessels be-
ing such that these solutions are normally kept
separate when the device is in the inoperative
position. The several .ingredients of these two
solutions are selected so that upon operation of
the device to -cause mixing of these solutions a
.chemical reaction occurs. Thus if one of these
solutions is an aqueous solution of aluminum sul-
fate, for instance, and the other solution is an
aqueous solution of sodium bicarbonate, a chemi-
cal reaction will occur which will result in the for-
mation of sodium sulfate, carbon dioxide and alu-
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minum hydroxide, the carbon dioxide being in the
gaseous state, and developing pressure to expel the
contents of the device through the discharge open-
- ing. Aluminum hydroxide, which is practically
insoluble in aqueous solutions of this character,
remains in suspension in the solution in a finely

divided state and is expelled with the solution

through the discharge fitting of the device. |

Due to the fact that carbon dioxide, especially

under pressure, is appreciably soluble in agueous

solutions, a substantial percentage of the total’

quantity of carbon dioxide generated.as a result
of the chemical reaction is dissolved in the fluid

portion of the reaction mixture and:is dlscharged'

from the device in the discharge stream. And
since the interior of the device is under a pres-
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tion has in the past attended upon the use of
natural produets, such as extracts of licorice and
other extracts of barks, leaves, roots and the like,
as a result of the growth ¢f mold or other micro-
organisms in that portion of the charge con-
taining such material. With the stabmzer ma-

*.terial in accordance herewith there is substan-
- txally no change in‘the chatge even over extended
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periods of time, the extinguisher this remaining
in condition suitable for immediate operation
without frequent inspections or recharging.

.As pointed out above the function of a stabi-

. lizer is to toughen the envelope surrounding a
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sure, the dissolved gas in the discharge stream - -

increases in volume as it is discharged from the

outlet into the atmosphere. Thus fluid from
within the container is not d1scha,rged as a solid
stream of fluid, but as an admixture of fluid and
gas, with the gas expanding upon discharge. As
.a'result of this condition a large number of very
small bubbles are formed, each bubble cons1st1ng
of a central portion of carbon dioxide gas and

small bubble of gas and prevent coalescence of
adjacent bubbles which result in the escape of
gas and collapse of the body of foam. It is
believed that . stabilizing materials function by

" reason of the molecules of such materials orient-
..ing themselves or arranging themselves on the
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an outer envelope or skin of fluid or liquid mate- .

rial from tHe device. ‘Due to the insoluble alu-
minum “hydrokide formed as ‘a‘result of the
chemical reaction and carried in suspension in
the discharge stream, the outer envelope or skin

~ sisting. of the ends of like molecules.
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enclosing the center of ‘each bubble is sufficiently -

tough and elastic to maintdin its form for an
appreciable length of time with the result that
the stream discharged by such a device consists
~of a froth or foam. However such foam unless
properly controlled is comparatlvely unstable due
to the tendency of adjacent bubbles to coalesce
and permit the escape of entrapped gas with the
result that the volume. occupied by ‘the foam de-
creases more rapidly than des1red for effectwe
fire extinguishing purposes
In saccordance with the present 1nvent1on a

foam charge is prov1ded such charge embodying’
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surface of the envelope surrounding a bubble in
such’ a manner that. coalescence of adjacent
bubbles is retarded.” Thus, for instance, if g sta-
bilizing material is selected of such a molecular
construction that one and of the molecule of such
miaterial is adsorbed by the aqueous envelope

- and the other end is not adsorbed, the outer sur-

face of-such a bubble will present a surface con-
‘When ad-
sorption of one portion of the molecule occurs,
the remaining portion of the molecule becomes
negatively charged with the result that when g

-bubble, the outer surface of which consists of

molecules having like ends negatively charged
‘approaches. closely a similar bubble, coalescence
will be. inhibited due to the mutual repulsive
forces acting between such surfaces. Thus, coa-
‘lescence of adjacent bubbles is materially reduced
with the result that foam consisting of such bub-
bles is produced in greater volume and is longer-

lasting than foams .in which. this coalescence .

occurs rapidly. :
The stabilizer materlals of the present inven-

* tion are synthetic materials of hydrocarbon na-

suitably reactive solutions such-as an “A" solu- - -

tion, acid in reaction, and containing an aqueous
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sclutlon of a sali such as aluminum sulfate, and:
& “B” solution, alkaline in'reaction, and contain- -

ing an agqueous solution of a salt such ‘as sodium
bicarbonate. Upon -intermixture of these Solu-
tions in the operation of the extinguisher a gen-

ture selected: to -have predetermined molecular

-sizes and molecular structures such that these
-materials will properly orient theniselves with re-
“lation to the envelope .of individual bubbles so -

- -that a foam of superior characteristics -is ob-
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eration of gaseous pressure takes place providing -

for the expelling of the fire-extinguishing liquid

out of the extmgulsher substannally as descrlbed :

above.

With such charge are incorporatedfmaterlals
providing for maintaining control of the body of
generated foam so that the tendency for the

formed bubbles to coalesce is controlled and re~"'
duced and for this purpose theré is included a

predetermined - small" quantity of a material
capable of developmg stabilizing effect upon the
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tained.  As a result of this condition such ma-
terial when present, even in small proportions,
exhibits its effectiveness on the exterior surface
of a drop of liquid, or a bubble of foam, exert-
ing a protective action upon the bubble, tending
to prevent rupture of the .bubble and.breaking
of the foam upon contact with other. bubbles.
Both the closed chain, or aromatic, and the open
chain, or ahphatlc compounds have been used

successfully

-In order that a molecule may orient itself in
such a manner that it functions efficiently as a

- stabilizer it must contain certain definite group-

generated foam. Such stabilizer material is of -
definite and’ predetermmed composxtmn such -

that its effect may be controlled accurately. A
material of definite composition is utilized, pref-
erably a synthetic stabilizer material, with uni-
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- the electrostatic forces are such that adsorption

formity of composition and operating character-

istics, avoiding the use of natural products as
practiced in the past’ which are’ ohjectionable
from lack of uniformity, vanatmn with different
sources of supply, seasons of the year, ete. Like-
wise the stabilizer material of this invention is
substantially inert and not subject to deteriora-
tion nor adapted to support the growth of bac-
teria or other micro-organisms, Serious objec-

ings of elements; termed polar groups, or molec.
ular structures which act as polar groups.  'The
term “polar groups”.is used herein to designate
those groupings of chemical elements in which

to aqueous surfaces is caused to readily occur
while the term.‘““non-polar” is used to designate

- those groupings of chemical elements in which
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the electrostatic forces are such that adsorption
does not readily occur at - aqueous surfaces.

- As examples of highly polar groups may be
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mentioned - the hydroxyl (—OH), carhoxyl
(—COOH), mercaptan (—SH), the halogens
(—C1, -—Br —F, —I), sulphonic (—S020H),
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. amino (—NHj3), - nitro  (—NO2), aldehyde are given above, have the same effectiveness for
(—CHO), ketone (—CO), nitrile (—CN).,. and " ‘he purposes of the present invention, some of

.- -others of similar charactenstlcs It is further
.-'gfound that the points of. unsaturation.in, the
ghydrocarbon cham such . as ‘a’ double or triple
bond, act like polar groups .and by the’ predeter-
.Ymmed selection of carbon compounds having
__points of unsaturation in predetermined arrange-
.ments a compound equivalent in its functioning
in the present invention-to one containing a
" polar group is provided: -In geheral earbon and
hydrogen’ when: grouped together form a ‘non-
" polar group:

It is important that the molecule have substan-
‘tial size, as measured in terms of the number of
carbon atoms in the chain,so as to bring abolit
adequate- protective -action upon the.surface of
the bubbles.

--chain should contain four or more .carbon atoms.
- On_the other hand the compound should not be

“excessively large as its orientation then becomes -

-difficult towontrol and for that reason it is ordi-

-Thus; it‘is usually found that. the

‘are others

these groupings being more readily adsorbed than
For 1nstance, the sulphonic group,
(—S020H) is: more readily adsorbcd or has a

.greater effectlveness than does the hydroxyl

group; (—OH). When, therefore, an hydroxyl
group is used as the polar group it should be

" associated with a lesser number of carbon atoms
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- narily. found that for best results the compound

should not contain in excess of approximately 18

to-. 20 . carbon- atoms: between adjacent polar"

groups or structures which act as polar. groups.
. To provide points of attachment for the molecule

to the liquid body of the envelope of the bubble

the compound should contain one or more polar
groups. In the case where the compound is rela-

- .tively small, that'is, contains & small number of = -
_ carbon atoms, a single polar group may suffice;’
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.where an extended carbon chain is employed it -

is preferable that the compound have incorpo-

rated more thana single polar group and, pref-:

erably, that such plurality. of .polar groups be

-distributed over the body.6f the compound.
“In‘the case of aromatic compounds having a
simple ring structure a single polar group may

~suffice, but it is usually desired to utilize two or’
symmetncally positioned

‘three polar groups,
aboul the molecule;. and in the case of more
complex molecules, improved.: results. .are ob-
- tained through the use of compounds having a
plurahty of polar groups attached thereto.
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- As examples of compeunds which have been -

:found to.give sat1sfactory results in operation,
an aliphatic chain.’ compound .of the genersl
... formula CrHins2 ranging fromi approximately 4

carbon atoms to 18 carbon atoms, and having :
substituted for dn end hydrogen a polar groun, .
- such, for example, as an OH group, formlng an-

aleohol, or an SO:H siulphonic acid group, may -

of.the sulphonic acid should be used in prefér-
s ence to the sulphonic acid itself. Compounds of
this nature are generally. colorless neutral, non-

,-toxic and soluble in both the “A” solution and.

. the “B” solution ordinarily used in foam-type
.extinguishers.

.. The following are examples of aromatic com-

- 'pounds whlch have been determmed to produce
' highly satisfactory, results: sodium phenol-sul-

...fonate, sodium amxnobenzenesulfonate benzoyl
."}_chlonde sodium anthramlate and sodium naph-
,thylaminosulfonate the foregomg being examples
of "aryl compounds “These materials = when

v utlhzed in small proportions, for example, in.the
order of about 1.5 to 5% based on the weight of
. the’ charge of salt w1th which they are used, are
found ‘to produce extraordmary results in foam
'formatlon as above ‘described. ’ :
Not all of the polar group.,, examp1°s of which

. -be utilized. Preferably, where a sulphonic acid . -
‘group is utilized, the dodium. or potassium salf :
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16 carbon atoms.
utilized of compounds having even 3 greater

than when a sulphonic group is used as the polar

group. Thus a Hydroearbon chain consisting of
4 to 6 carbon dtoms is sufficient for one hydroxyl
group, whereas a carbon chain of 14 to 18 carbon

“atoins is desired for a-sulphonic group. Similarly
15
‘for a single hydroxyl group, whereas a ten-mem_-
‘bered ring ‘such’' as-a naphthylene nucleus, is
" desired when a sulphonic: group is used as the
‘polar group. ,When highly polar groups are used

a six-membered: carbon ring is generally sufficient

in six-membered ring struictures addifional hy-

“drocarbon’ groups should -be added -to such a

structure, such, for instance, as methyl, ethyl or
propyl groups the number and length of such
chains depénding upon the polarlty of the polar
group or groups used.

It has been further Iound that, generally, a
better quality of -foam results when the stabilizer
is- a mixture of closely related compounds than
when a single pure compound is used. For in-

‘stance, if an alkyl ¢hain consisting of 14 carbon

atoms is used with a single polar group, it will be
found advantageous to include a substantial per-
centage of similar alkyl compounds having 12 and
If desired, mixtures may b=

range in the humber-of their carbon atoms such
as from 4 to 20 carbon atoms.

Furthermore, more complex compounds, such
as the arakyls and alkarals, containing both an
aliphatic chain-and an-aromatic ring may have
-attached thereto :suitable polar groups to form
compounds which produce satisfactory results in
accordance with the present invention.

If the formed bubbles of foam break in toc
short a period of time as a result of the dissipa-
tion or substantial change of electrical charge
on the outer.surface of the bubble envelope, the

-resistance .of the bubbles to coalescing is di-
- minished and the body of foam is no longer main-

tained as an effective flame-smothering blanket.

- It is' desired to madintain the foam for as long a

time as possible and to this end it is desired to
avoid such change in the charge condition of th=
bubbles as would lead to rapid coalescence. Such
change may result from a substantial change in
hydrogen-ion concentration or pH value of the
foam and it has been found that if the pH value
of the foam departs substantially from a neutral
condition the quahty of the foam is adversely
affected.

In the operation of the usual extinguisher
where a quantity of “A” solution ist discharged

. into a body of “B” solution, or vice-versa, only

‘tially neutral.

chemically equivalent portions of these solutions
can react and the product of reaction is substan-
But this reaction product may
have physically present therewith a small quan-

- tity of “A” solution or “B” solution, depending

upon which solution is in excess, with the result

that this reaction product including the foam
bubbles themselves, while having a hydrogen-ion
concentration substantially neutral when formed
may have a non-neutral hydrogen-ion concen-
tration as actually discharged.
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In accordance with this invention it has been
discovered that certain materials, such as the
monobasic and dibasic phosphates:of sodium and
potassium, the acetates of sodium and potassium,
and the borates of sodium and potassium, when
present in small quantities, materially affect the
performance of the stgbilizer under these condi-
tions. These materials are especially desirable
for incorporation in the B portion of the charge.
It is important that the buffer materials be and
remain substantially inert in the portion of the
charge with which they are incorporated prior
to operation of the extinguisher to avoid pre-
mature reaction thereof. As an example of buffer

materials suitable for use with the A portion of :

the charge, aluminum phosphate or acetate may
be utilized. Tt is believed that these compounds
partially dissociate and resist the change in hy-
drogen-ion concentration caused.by the mechan-
ically admixed portions of unreacted solution
carried by the generated foam. That is, it is be-
lieved, when the hydrogen-ion concentration of
the generated foam is changed from a substan-
tially neutral condition that these compounds
partially dissociate and release or absorb hydro-
gen-ions restoring the generated foam to sub-
stantially a neutral state with the result that the
negative charges carried by adsorbed stabilizer
molecules become effective -and thereby prevent
a rapid collapse of the foam with resultant im-
provernent in its quality and effectiveness. "While
these materials are not the only materials suit-

able for this purpose, such materials are available

generally commercially, and economically, so that
they form preferred materials for use as what
will be termed herein “buffers,”. effective to de-
velop ‘a buffering and in-conjunction with the
stabilizer a protective action upon the gener-
ated foam. The quantity utilized may be rather

small, such, as in the examples given below, a3 "

of the order of about 1 to 1.5% based on the
weight of the salt portion of the .charge with
which they are used.

Such buffer material may be satl,afactonly
added either to the “A” solution .or to the “B”
solution, and either in -the:presence.or absence
of the stabilizer material. It is desired, however,
particularly where both-stabilizer and buffer ma-
terial are present together in one portion of the
charge, that the materials be compatible with
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As another example a “B” solution may con-~
tain: :

Per cent -
Sodium. bicarbonate ..o . 10.00
Sodium alkyl sulfate 15
Sodium tetraborate (10 HzO) ____________ 15
Woater e 89.70
100.06

where the alkyl radical is substantially dodecyl
or-lauryl, containing 12 carbon atoms.
As a still further example a “B” solution

contain: :
Per-cent
Sodium bicarbonate —— ... 10.00
‘Sodium alkyl sulfate 12
:Sodium tetraborate (10 H2O) ..o _.__ —— 15
‘Water . - 89.73
-.100.09

where. the ‘radical may be substantlally either
hexadecy! containing 16 carbon atoms or octa-

_ decyl containing 18 carbon-atoms.
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each other, and not subject to mutual reaction .

prior to the actual operation of the extinguisher.

As g specific example of a charge for a fire ex~
tinguisher formed in accordance with the present
invention, an “A” solution is made up cortaining:

Per ceni
Aluminum: sulfate (14 Hzo) _____________ 46.5 .
Water .- 53.5
: 100.0

. and a “B” solution containing:
. Per cent
Sodium bicarbonate o acoce o 10.00
Sodium alkyl sulfate A7
Sodium tetraborate (10 HaO) o ____ .15
Water 89.68
: 100.00

where the alkyl radical is substantially octyl and
contains 8 carbon gtoms. Throughout these
examples the twe solutions are to'be mixed in the
general proportion of 14 parts of the A solutiow
to 66 parts of the B solution.
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- Still another example, a “B” solution may con-
tain:

Per cent-

Sodlu.m bicarbonate._._. -— 10.00

Sodium alkyl sulfate____________________ 10

Sodium tetraborate (10°H20) oo 15

Waber . L 89.75

100.00

where the alkyl radical ‘may be an unsaturated

carbon chain such as hexadenyl or octadenyl

containing 16 -or -18 carbon atoms respectively.
-Still another example, a “B’” solution may con-

tain: o .

i Per cent

Sodium b1carbonate-______ﬁ_______ ______ 10.00
Sodium phenolsulfonate: 1]
Sodium tetraborate (10 B20) e 15
Water._..__ —— 89.35

100.00

The followmg is'an example of: the buffer being
present in- the “A” solution:

Per cent
Aluminum sulfa,te _______________________ 46.5
Alurhinum phosphate ——— .6
Water—.._.._ ———— 52.9
. ’ 100.0

and ‘“B” solution: )
) Per cent
Sodium bicarbonate. —— 10.00
. Sodium alkyl sulfate__ A2
‘Water..._ 89.88
100.00

[

The examples given above are suitable for the
generation of foam when used in extinguishers of
standard design of a capacity of 21% gallons.
Suitable change in the proportions given above
may be made to seeure the most desirablé operat-
ing results in .extinguishers of a capacity other

_ than approximately 2% gallons.or othér than of
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usual design.

While the proportions given above have been
found to be most suitable for these particular
compounds when used in one kind of extinguisher,
it must be pointed out that changes in extin-
guisher design -or size may require proportions
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different from those set out above. . Further, these
examples are of stabilizers having 8, 12, 16 and
18 carbon atoms in the chain, and if the chain
length is decreased, it has bzen found that the
quantity of stabilizer used should be increased,

. not in direct proportion to the decrease in chain
length, but in inverse exporential relation there-
to. Similarly, if the chain length is-increased,
the quantity of stabilizer required may be de-
creased in exponential proportion.

The quantity of buffer material required for
generation of maximum foam volume variés with
the kind and amount of stabilizer used. If a
larger quantity of stabilizer is necessary, the
quantity of buffer. material used should be in-

creased accordingly; while if a smaller gquantity -

of stabilizer is required, a correspondingly smaller
quantity of buffer material may be used.

In the examples given above, the quantity of
buffer material specified is such that the maxi-
mum foam volume is secured with these particu-
lar stabilizers, and if other -stabilizers are used,
the quantity of buffer material may be increased
or decreased in accordance with the relationships
set-out above for maximum effectiveness.

The extinguisher of. this invention comprises
a charge which in operation provides for securing
extraordinary results in effectiveness in extin-
guishing fires. The charge includes a stabilizer
material of predetermined definite characteristics
and in predetermined quantity based upon such
known characteristics. Such material is incor-
porated with either the “A” solution or the “B”
solution as. determined to be most satisfactory,
and is substantially neutral and inert, and may
also be colorless, odorless, non-corrosive and non-
toxic. The charge also incorporates a buffer ma-
terial therein which exerts its effectiveness dur-
ing .operation to provide a foam having the de-
sired hydrogen-ion concentration such that the
entire body of the foam will have those charac-
teristics best adapting it to the furtherance of
its smothering and flame-extinguishing action.
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While the process and composition of matter
herein -described constitutes preferred embodi-
ments of the invention, it is to be understood that
the invention is not limited to this precise process
and composition of matter, and that changes may
be made therein without departing from the scope
of the invention which is defined in the appended
claims.

What is claimeqd is:

1. A foam charge for a fire extinguisher of the
foam generating type comprising chemically re-
active foam forming materials including alumi-
num sulfate having an acid reaction and a ma-
terial having an alkaline reaction adapted to be
brought together with said acid material in the
presence of water to develop carbon dioxid gas
and. to form a fire extinguishing foam, a foam
stabilizer, and a buffer material present in and
compatible with one portion of said charge in an
amount of the order of 1% to 1% % of the salt
portion of the charge with which it is present,
said material being selected from the group con-
sisting of sodium, potassium and aluminum phos-
phates, acetates and borates.

2. The foam charge as defined in claim 1 in
which said foam sfabilizer comprises a hydro-
carbon material having a polar group attached
thereto.

3. The foam charge as defined in claim 1 in
which said foam stabilizer comprises an aliphatic
hydrocarbon material having from 4 to 20 car-
bon atoms in the moleculée and also having a
polar group attached thereto.

4. The foam charge as defined in claim 1 in

-which said foam stabilizer comprises an aryl

compound having a polar group attached thereto.
5. The foam charge as defined in claim 1 in
which said foam stabilizer comprises compounds
containing an aliphatic chain and an aromatic
ring having polar groups attached thereto.

JOHN W. WRIGHT.



