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This invention relates to fire extinguishers,
and more particularly to charges for such.

-extinguishers. S
~ One of the principal objects of the inven-
tion is to provide a fire extinguisher charge

which has superior fire extinguishing prop-

erties. o :

Another object of the invention is to pro-
vide a fire extinguisher charge which is ca-
pable of withstanding, and of functioning
with high efficiency at, extremely low tem-
peratures. ‘ .

Other objects and advantages of the in-
vention will be apparent from the following

- disclosure and claims. :

Portable fire extinguishers, as heretofore
manufactured for many years, have been
generally of two types,—one type having

some form of pumping mechanism for ex-.

pelling the fire extinguishing liquid, and the
other type having some form of chemical
charge of such characteristics that during
‘use chemical reaction will take place to pro-

- duce a gaseous pressure for expelling the fire -

extinguishing liquid. -
.Of the latter class of extinguishers, that

. generdlly known as the soda and acid ex-
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tinguisher is typical. Such an extinguisher
as heretofore geperally manufactured has
consisted of a casing containing a fire ex-
tinguishing liquid, ordinarily a solution of
sodium bicarbonate in water, a bottle of
some acid, such as sulfuric acid, being
mounted within the casing so that when the
extinguisher is inverted for use the acid will
escape into the solution and react therewith
to generate carbon dioxide which in turn
exerts a pressure upon the extinguishing so-
lution to expel it from the extinguisher.
The expelled liquid from. such an extin-
guisher consists primarily of the reaction
product of the sodium bicarbonate and the
acid, this liquid carrying some carbon diox-
ide bubbles. . o '
One principal objection to an extinguisher
of this character with the sodium bicar-

bonate charges heretofore used, is that the -

sodium bicarbonate solution will not with-
stand very low temperatures. - o
Another objection is that the chemicals
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employed in the ordinary éoda-ac’id extin-

guisher will not react efficiently at such low

temperatures, and for practical fire extin-
guisher operation become practically inert
at temperatures considerably above —40° C.,
satisfactory functioning at which tempera-
ture The Underwriters’ Laboratories pre-
scribe as prerequisite to the certifying of
such extinguisher as being of a preferred
character, L

We have discovered that a water solution
of potassium carbonate prepared in accord-
ance with this invention Eas exceptional and
unexpected fire extinguishing properties,

which render it a superior fire extinguishing

medium' to be discharged directly upon a
fire.. It is quite superior in its extinguish-
ing effect to the reaction product heretofore
discharged from the usual soda-acid type of
extinguisher as the extinguishing fluid.” Po-
tassium’ carbonate solution is more effective
in the extinguishing of wood fires than car-
bon tetrachloride, and in addition does not
produce objectionable fumes or odors when
expelled upon fires. It is, also, as effective
as carbon tetrachloride in extinguishing oil
fires-in open vessels. None of the other aque-
ous carbonate solutions commonly used in ex-
tinguishers of the chemical reaction type
are effective for oil fires. R
We have found that relatively high con-
centrations of the potassium carbonate dis-
solved in water give the best results. Ex-
cellent results have been secured by using
solutions containing 34% or more by weight
of potassium carbonate. While weaker solu-
tions have effective fire extinguishing prop-
erties, we prefer to use sclutions of higher
concentrations, as giving the best results.
For example, in actual usage the potassium
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carbonate solution prepared in accordance .

with our invention has been found, on the
average, to extinguish a fire in nine seconds
which requires forty seconds to be extin-
guished by the conventional soda and acid
type of extinguisher.- '

The lowest freezing point of a water solu-
tion of pofassium. carbonate as heretofore
determined and given in freezing point

tables is shown as attained with a solution
2 _ ‘ .
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containing 89.6% by weight of potassium
carbonate, this solufion freezing at —36.5°

We have found however that a water so-
. lution of potassium carbonate can be pro-
duced which will remain liquid below —40°
C. Solutions of the relatively high concen-
trations we prefer to use will under certain
operating conditions remain liquid at tem-
peratures below —40° C. provided the con-
centration of the solution does not approach
too closely the saturation point at 0° C. As
the concentration of & water solution of po-
tassium carbonate increases, the freezing
Eoint falls until 2 concentration of 39.6%
weight is reached, and thereafter rises as
e concentration is further increased. By
using a solution having a concentration not
above 42% by weight of potassium carbon-
ate, the solution will remain liquid at the
desired low temperatures which are below
its normally expected freezing point. "
""A solution prepared from an anhydrous
potassium carbonate salt, or one which has
been freshly calcined, will more readily
withstand these excessively low temperatures
than s solution prepared from a crystalline
salt of potassium carbonate containing water
of crystallization, or potassium carbonate
which has been'allowedp to stand exposed to
the air and to absorb moisture. o
The freezing point of s-zarbonate solution
may be lowerzd by mixing therewith cer-
tain freezing temperature depressants. “But
. heretofore there has been no such depressant
which was free from serious objections, espe-

" cially for fire extinguisher use. Such freez-

ing temperature.depressant ghould be chem-
_jcally inert with respect to the solution.
Faurther, it is desirable that only small,pro-
portions of such depressant be used, so that
the solution may contain per unit volume
the desired large quantities of potassium car-
bonate. The .extremely
potassium carbonate enables large quantities
to be dissolved within relatively small vol-
ames of water; and from the standpoint of
economy as well as to maintain the highly
effective extinguishing propertiés of the po-

8 tassium carbonate solution, preferably only

small amounts of other substauices. such as
the depressant, are incorporated therewith.

One freezing temperature depressant
which satisfies the above 'mentioned require-

8. ments is ethylene glycol. which is structur-

ally a polyhydric alcohol. - Ethylene glvcol
-need be used in only small proportions, satis-
factory results being obtained with as low as
8% by weight in a solution containing the
. proper concentration of potassium carbon-
ate.
weight of

the solution.

high solubility of.

;ingredients.
be used to secure the desired anti-corrosive

,ance with this invention,

‘have freezin

We prefer to use from 8% to 5% by .
_ ethylene glycol, depending upon
- the-proportions of the othér ingredients of
While higher percentages of -
ethylene glycol may be used to give & non-
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freezing solution at such extremely low tem-
peratures, from the standpoint of economy
and to avoid reducing the concentration of
the potassium carbonate below the desired
highﬁ)y effective range, only such smeall pro-
portions as mentioned are used. Another
suitable freezing temperature depressant is
glycerine, also & polyhydric elcohol, this be-
ing used in substantially the same propor-
tions as ethylene glycol. A levulose con-
taining material, such as ordinary bees
honey, is also a suitable freezing temperature
depressant for the potassium carbonzate solu-
tion, about 2% to 5% by weight of honey
giving satisfactory results.

A potassium carbonate solution tends to
produce objectionable corrosion of the ex-
tinguisher fluid container. We have found
that this corrosion may be prevented by in-
corporating therewith a compound liberat-
ing chromate ions in’ the solution. Any
suitable chromate may be used, but prefer-
ably a soluble chromate such as an alkali
metal chromate, which may be readily put
imto solution, is selected. Dichromates may
also bé used for this purpose. When di-
chromates are added to the solution they are
converted . into chromates with the produc-
tion of the chromate ions in thé solution.
Thé chromates, when added originally or g5
when formed from dichromates in solution,
are chemically inert with respect to the so-
lution, and so may be used as a part of the
extinguisher charge. We preferably select
sodium dichromate as the\ anti-corrosive
agent because of its solubility characteristics
and cheapness.” This compound not only
functions to prevent corrosion within the ex-
tinguisher, but also serves as & freezing tem-

rature depressart in the solution, assisting
in the lowering of the freezing point. Only
small amounts of_ the anti-corrosive agent
need. be used, as little as .8% by weight of
sodium dichromate being satisfactory. We
prefer to use from .8% to 2% by weight of
sodium dichromate in the solution depend-
ing upon the concentrations of the other
i Higher percentages need not
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and freezing temperature depressant proper-
ties. :
. As examples of potassium carbonate fire
extinguishing solutions prepared in accord-.
which solutions
have superior fire extinguishing properties, j
have no objectionable corrosive effect, and
points below —40° C., the fol-
isted for illustrative purposes:

115

lowing are

by welght -
39.6___- K,CO;
58.8_..__ 4.0
.8___.. Ethylene glycol .
.8 Na,Cr.0O C

8,0r.Ur

10,0 Freezing point —41° C.
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" ing temperature depressing effect of the so-
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_siim ecarbonate
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Percent "
by welght ‘
(2) 39.86___. K.,CO,
B0 Biytene glyeol
5.0____ Ethylene glyco
.8._-_ N2,Cr, 0, _ o
———— ¢ <
100. 0--._ Freezing point —46° C.
Percent '
. byweight
(3) 39.6.___ K.,CO,
53.4.___ gzl?l . .
5.0____ Ethylene glycol
2- O__—_ Nﬂzcrzo';, ‘ o

——

- 100.0..__ Ffeezing point —49° C.

It is to be noted from reference to Ex-
amples (1) and (2) that increasing the per-
centages of ethylene glycol while maintain-
ing the percentages of potassium carbonate
and sodjum dichromate constant lowers. the
freezing point within the range given. At-

tention is also called to’ Examg;les (2) and -

(3) which illustrate particular y the freez-
dium dichromate, the percentages of potas-
and ethylene glycol being
maintained constant in these examples. In
general, as the percentage of potassium car-
bonate is varied below or above 39.6%, in-
creasing - percentages of ethylene glycol
should be added to give the desired low
freezing point. Thus, while .8% ethylene

glycol 1s sufficient when using 39.6% by

weight of potassium carbonate, this percent-
age should be increased. somewhat as the
proportion of - potassium carbonate is re-

- duced and approaches 84% or is increased
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. and shipped in the solid state.
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and approaches 429, However, percentages.

of 2% to 5% of ethylene glycol may be used

throughout the range mentioned with satis-

factory results
use. '

The use of such small amounts of a liquid
freezing temperature depressant such as eth-
ylene glycol, effects another advantage, in
that the shipping and handling of the charge
is facilitated. The d potassium carbonate
salt and the dry sodium dichromate may
be readily mixed in the proper proportions
Moreover,
the small amount of the liquid ethylene gly-
col may be mixed with the solid salt or salt
mixture, and the solid phase of the carbonaie
material maintained, the ethylene glycol be-
ing readily held within the salt. The result-
ant migture retains in all respects its solid
characteristics, and can be readily handled.
Thus a charge mixed in the proper propor-
tions miay be shipped in the solid state to the
user, where. it is placed in solution in the
proper amount of water,
ing usually marked to
water level.

for practical fire extinguisher

indicate the proper
The charge is quite readily

-ing on the surface of

" over. Any

the extinguisher be-

3

soluble, so the solution of the dry charge by

the user is easily effected.

When the potassium carbonate fire extin-

guishing liquid is exposed to the atmosphere,
particularly when exposed to a damp or hu-
mid atmosphere, the solution tends to absorb
moisture and thereby change. its concentra-
tion, which affects its freezing point. We
have found that this may be prevented by
using, within the extinguisher, a non-mis-
cible liquid of lower specific gravity than
the carbonate solution,. this liquid remain-
> of the potassium carbon-
ate solution to form a sealing layer there-

suitable sealing liquid having the’
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above ‘mentioned properties, and which is A

inert with respect to the solution, may be
used.- Very satisfactory results are secured
when a paraffine oil is used as the sealing
liquid. Only a sufficient amount of the par-
afline oil or other sealing liquid need be used
to cover the exposed surface of the carbonate
solution with a thin sealing layer. ‘
:“The fire extinguishing liquid or solution
is adapted to be used in a chemical type
extinguisher, or in any other type of ex-
tinguisher, pump tank, or the like having
means for expelling the liquid itself upon
the fire. Thus the potassium carbonate solu-
tion may be pumped directly upon the fire
from a pump extinguisher. Or the potas-
sium carbonate solution may be used .as
the extinguishing liquid in a chemical type
extinguisher having a separate gas’generat-
ing charge for expelling this liquid; or the
potassium- carbonate solution itself may be
used as a part of the gas generating portion
of the charge. We prefer to use as the
acid constituent of the charge a compound
containing a sulfonic acid radical, such. as
a halogenated sulfonic acid, for the reason
that such a compound will react with high
efficiency with a carbonate. solution even at
such extremely low temperatures. Such 2
halogenated sulfonic acid is chlorosulfonic
acid or in fact any sulfonic acid containing
any element of the halogen group. When
chlorosulfonic is used, means is preferably
rovided for preventing objectionable fum-
ing of the acid. However, when conditions
of use warrant other commonly used acids,
such as sulfuric and hydrochloric acid, may
be used as the acid portion of the charge.
When used in such a chemical reaction ex-
tinguisher, this potassium carbonate charge
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is particularly advantageous since in such a .

solution there is present s very large ex-
cess of carbonate over that required for re-
action with the acid used. The carbonate
solution is provided to perform a double
function,—namely, a small -portion. of the
solution reacts with the acid to generate an
expelling gas, and the balance of the solu-
tion is expelled directly from the container
as such without reaction and serves as a

1225

150



superior fire extinguishing medium. The
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solubility of potassium carbonate in water

‘is' such that when & relatively concentrated .

solution of

'sufficient carbonate is contained in 'solution |
' in that volume of liquid
| within: the ordinary ‘portable extinguishers

' of this type, to accomplish
As only 2 smzll

the above results.
3 proportion of the

carbonate

~ acid, the liquid’ expelled directly upon the

" fire from such an extinguisher consists pri-

' marily of the potassium carbonate selution

15

117 pounds of

' generation of gas pressure.
B5ice of

L2

" having high extinguishing properties. In
charge approximately 3% of the potas-.

35

40

45

.30 such €.
| sium carbonate in ‘the solution
- reaction with the.

v

. having the exceptional fire extinguishing -
properties. . TR c H
"As an example, a suitable charge for a
two and one-half gallon. extinguisher, 15

in 2.1
2. A solid adapted to be dissolved in water = =
85

potassium carbonate

gallons of water. ' This amount makes u

814 gallons, of extinguishing liquid. ‘With
'this carbonate solution,

proximately .38

| bonate, leaving agproximately’ 111,32 pounds.
 of potassium carbonate in solution as such
. to: function as a'ﬁre?extinguishing.,medium¢

,,,,,,,

s used in

ugon the fire.
of the elements of the complete extinguisher
charge may be considerably varied and still
only a minor portion of the potassium car-
bonate solution be used in reaction with the
acid to generate the expelling gas, leaving
the major portion available to serve as a fire
extinguishing medium. Ordinarily it is de-

sirable that the potassium carbonate be

present in such excess in the solution that

less than 10% of the potassium carbonate

is used up in the reaction with the acid.
As illustrative of a suitable charge when

" using sulfuric acid, 11.7 pounds of potassium

50
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_‘tinguishing of oil fires

carbonate dissolved in 2.1 gallons of water
and forming 214 gallons of fire extinguish-
ing liquid are used with 4 fluid ounces of 66°
Baumé sulfuric acid. In the reaction, ap-
proximately .6 pounds of potassium carbon-
ate are used, leaving about 11.1 pounds as
potassium carbonate in the solution which
is thrown upon the fire. Thus about 5%
only of the potassium  carbonate is used
up in the reaction. v ‘ o

~As set forth above the potassiumi car-

bonate fire extinguishing liquid of this in-

vention is peculiarly applicable to the ex-
t in open vessels, be-
ing as effective as carbon tetrachloride in
this respect. None of the other carbonate
solutions heretofore commonly used in ex-
tinguishers of this type are effective for

potassium carbonate is used, 'the burning oil in the
‘stream Or 8 Spray. .

that can be received

ppt‘assium-
is used up in reaction with the

‘tion  which
claims; .

55 cc' of chloro- 1
- sulfonic acid will give the desired effective ui
- In the reaction,
chlorosulfonic acid: react with ap-
pounds of potassium ¢ar-:

o , acid, the balance being left
| in solution as such to be discharged directly
Of course, the proportions

point below

1,010,853

‘oil fires, It is found that the most affective

results in the extinguishing of an ‘0il fire ars - H ah | ;

secured when the liquid is thrown upon

While the forms

vention is not limited to these precise forms
‘and that changes may be made ‘therein with-
from the scope of the inyem- '~
is defined in the appended -

out departin,

. What is claimed is:

1A fire! extin‘guishing ; liquidt 6omprisir§gﬁ
"4 ‘water solution formed by dissolving in

form of o broken
IR DI IR
‘ ‘of invention herein de- = .
scribed | constitute . preferred . ‘embodiments
‘thereof, it is to be understood that the in-

w0

water potassium carbonate, ethylene glycol

and sodium dichromate. : .

to form a fire extinguishing liquid compris-
inﬁ ‘2 mixture of a carbonate salt, and a lig-
uid p

olyhydric aleohol

‘ant being mixed in such proportions. that
the liquid depressant is absorbed by the salt .

‘whereby the solid. characﬁeﬁstips of the salt

are maintained.

|3, A solid adapted to be dissolved in water
to form a fire extinguishing li mpris-

ing a mixture of a carbonate of potassium in
' salt form, a salt adapted to liberate chromate

ions in the solution, and ethylene glycol, the

said salts and the said ethylene glycol |
mixed in such
glycol is absorbed by the salts whereby the
solid characteristics of the .salts are main-
tained. '

4. A fire extinguishing liquid having hi%h
fire extinguishing properties adapted to be
projected upon & fire comprising a water so-
lution of potassium carbonate conta.inin% ap-
proximately 34% to 429% by weight of po-
tassium carbonate,
weight of a polyhydric alcohol freezing tem-
perature depressant chemically inert with
respect thereto, said solution having a freez-
ing point below —40° C.

5.'A fire extinguishing liquid having _hi%)lé :

fire extinguishing properties adapted to
Frojected upon a fire comprising & water so-
ution of potassium carbonate containin% ap-
proximately 34% to 42% by weight of po-
tassium carbonate, less than 6% by weight
of a glycol, and less than 3% by weight of a
chromate, said solution having a reezing
-_—400' Cb o

6. A charge for fire extinguishers consist-
ing of two normally separated gas generat-
ing portions, comprising an acid, and a solu-
tion containing approximately 34% to 42%
by weight of a carbonate of potassium hav-
ing high fire extenguishing properties adapt-
ed to react with

pelling gas for expelling the said solution
from the extinguisher as the fire extinguish-

w freezing temperature
depressant, said salt and said liquid depress-

uid compris- |

roportions that the ethylene .

105

and less than 10% by

110
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said acid to generate an ex- -

being
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ing medium, said carbonate solution contain- -
ing a considerable excess of carbonate of po-
tassium over the chemical equivalent amount

- which reacts with said acid, a major portion

5 of the carbonate of potassium in the solution
being expelled as such from the extinguisher,
the expelled liquid thereby having high fire
extinguishing properties. : o

7. A charge for fire extinguishers consist-

10 ing of two normally separated gas generat-
Ing portions, comprising an acid, and a solu-
tion containing approximately 849 to 42%
by weight of a carbonate of potassium hav-
ing high fire extinguishing properties adapt-

15 ed to react with said acid to generate an ex-
gelling gas for expelling the said solution

rom the extinguisher as the fire extinguish-
ing medium, said carbonate of potassium so- .
lution being of such concentration and sup-

20 plied in such volume that less than 10% of

' the carbonate of potassium in said solution
is used in the reaction with said acid, the
balance of said carbonate of potassium in
the solution being expelled ‘as such from

25 the extinguisher, the expelled liquid consist-

" ing primarily of the solution of the carbon-
ate of potassium having high fire extin-
guishing properties. ‘

8 A gre extinguishing liquid having high -

80 fire extinguishing properties adapted to be °
projected upon a fire, comprising a water
solution containing 'ap}i)roximately 34% to

- '42% by weight of a carbonate of potassium,
and less than 3% by weight of a chromate

36 compound. '

9. A fire extinguishing liquid having high
fire extinguishing properties adapted to be

- projected upon a fire, comprising as essential
ingredients a water solution of potassium

40 carbonate containing approximately 34% to
42% by weight of potassium carbonate, and

~ a temperature depressant in the amount of ,
not more than 10% by weight. , :
10. A fire extinguishing liquid having
45 high fire extinguishing properties adapted
. to be projected upon a fire, comprising as es-
sential ingredients a water solution of po-:
tassium carbonate containing approximately
34 to 42% by weight of potassium carbonate,

50 and a temperature depressant, said solution
with temperature depressant having a freez- .
ing point at least as low as —40° C. »

In testimony whereof we hereto affix our
| S

signatures, .
55 CHARLES A. THOMAS.
CARROLL A. HOCHWALT.
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