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Thls mventron relates to : method of drschargmg car-
bon droxrde stored under p ¢; and, more partxcularly,
to mlmmlzmg or eliminating the generatron of static elec-
trrclty upon the d1seharge of ‘the carbon droxrde

‘Carbon dioxide stored- under pressure in liquid and/or
gaseous state is wrdelyused 45 4 fire €xtinguishing medium
by dlschargmu the same’ through a'snoW forming shield
or horn for drrectmg &a1b0n- dioxide’ on' the' fite: Ofié
of §uch Uses' 1§ in- connéction: with portable ﬁre extin-
guishers adapted to bé tarried by the opérator to the loca-
tion of the fire. - Such extinguishers generally comprlse a
cofitainer ‘haviflg: a dlscharge cotitrol valve and a Soow
forming horn o ected t6 the dutlet 'of the valve. The
fluid ‘carbon d & énters- the Hornl through a mnozzle
or orifice at @ ‘high veloéity: and is expanded to- produce
a'§treatn ‘of 'carbon ‘dioxidé -gas and Snow in admixture,
the horn serving t6 Tediice the velocity of the carbon di-
oxide stigat’ dlscharged from: thie‘mouth ‘thérsof ‘whereby
substantial entrainment ‘of "air"is prevented An-€xample
of such an extinguisher is illustrated in Unifed States
Patent No. 1,760,274, issued ‘May 27, 1930.

In many unstances upon discharging the ‘carbon dioxide
stored in a portable extmgursher the operator Teceives
an electrrc shock due to the ‘getieration’of: static electricity
believed to ‘be caused 'primarily. by the violent collision
of carbon dioxide siow: partrcles ‘against "each other and
the inner walls of the horii.

Accordingly;: an- objectof | the ‘present.invéntion-is to

overcome ‘the foregoiiig-difficultiés: and-objections by pro-

viding a method of éxpanding @nd discharging:fdid car-
bon diokide tlirough -a horn or shield which will prevent
the generation ‘6f substantial’electrostatic Charges:

‘Another objéct is-to:dischargeian expandmg stream of
carbon . dioxide-gas and snow.particles- together with "an
electrostatic ‘charge-generating inhibitor,

Other and further objects will-be obvious upon-an. under- 3

standing of the illustrative ‘embodiment about to be de-

scribed,, or will be indicated in, the appended-claims, and

various advantages not referred fo hefein will ‘occur to

one skilled in the art ipon. employment of the invention

in'practice.

These, ob]ects generally .are_accomplished by dissolv-
i flnid”carbon dioxide under

partic - show ‘formed in
the "ﬂu1d carbon"droxrde whereby to’ sitbstan-

tredt e generation ‘Gfgtatic
electrlcl - whien' the'saow: particlé "collide with: each other
of against a'horn'orshield. -

In accordance with the- invention;-it*has been found
that the-following additive rhaterials® or mixtures thereof
mayBe succéssfully employed:

1. ‘Kerosene; .preferably -of the odorless type such as
sold under.the’trade name -of. “Deg-Base” by L. Sonne-
born. Sons; Inc., whlch is a’ practically odorless, light hy-
drocarbon dlstlllate :

2. Aviation. and refngeratron type lubncatmg orls, s_uch
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D3 FSO » “Gulf-Oil 501”7 and “Esso Indiana #11699,”
which 4re highly: réfinéd lubticating oils derived from
petroleum

3. “Solvesso,” a produict prepared synthetlcally from
petroleum containing chiefly aromatic hydrocarbons; for
example, the several types disclosed in Liibetext, published'
by Esso, Inc., 1940.

These natenals are fluids Having a low surface tension
and the téndercy to §préad over the horn or shield sur-
face to form a persistent’ frictionless film even at ex-
tremely iow temperatures for example at —135° F,,
which' temperature’ is within the usual . temperature range
of an expandmg stréam of carbon dioxide compiising &
mixtiirte of snow particles, hqmd and gas. Furthermore,

e ’malerxals are readrly soluble or d1spersrb1e in hqurd

adxly flowable state at temperatures of —5° F.
afd 16Wet: The approximate pour point temperatires of
thése materials are:

1. Kergsenie —40° to —50° F.

2. Ayiation and réfrigetation type lubricating oils ~—5°
to ;__200 F

3, “Solvesso” below —350° F.

Tt will be understood that numerous other materials not
set forth specifically herein but having the aforementioned

- physical properties could- Tikewise be used to accomplish
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as oils ‘sold under’ the trade” names of “General Electric -

the. advantages of the present invention.

The catbon- dioxide used in providing the composition
in -accordance with the invention may be of.the com-
mercral grade available-in liquid state or in solid blocks
of so cdlled Dry Ice adapted to be converted into-liquid
state. It is possible that commercial -grades -of carbon
dioxide may- contain-slight traces of impurities which are
introduced in -conducting. fluid carbon - dioxide through
lubricated ‘pipe joints or machinery parts and/or by stor-
ing-the carbon dioxide in metallic containers treated with -
corrosion iphibiting.compounds. PBlocks of Dry ice fur-
ther may contain minute quantities of materials intended.
to -promote -or improve crystal .growth or 1o serve.as.a
plasticizer in forming the blocks.. In so far as could be
determined, the amount of such impurities and/or addi-
tives-never exceeds .15% by Weéight and usually.is.on the
order.of approximately .05% by weight.

it’has bedn Tound that a minium of about .1% to .75%
by weight "6f the ‘additive materials in “accordance “with
the presént invention, singly or in admixture, is required
to be added to such carbon-dioxide te provide the -desired
lubricating -effect ‘on the particles of carbon dioxide snow
and the horn or shield-to-reduce friction and substantiaily
eliminate ‘or greatly minimize static electricity-so that it
is-not perceptible -to the operator-upon discharging-a fire
extinguisher under conditions which heretofore would have
resulted in perceptrble and objectionable shocks.

The minimum amount of lubricating material seélected
uisually - depends upon the ‘percentage ‘of impurities or
other additives already .present in the carbon dioxide
which is to be treated to-inhibit the generation of static
eléctricity. For éxample, untreated carbon dioxide which
¢ontains .15% by ‘weight of such materjals. requires the
addition ‘'of about .1% to .2% by weight of a material in
dccordancé with ‘the ‘invention. ~Omn the other hand; un-
tréated carbon dioxide which does not contain such mate-
rials requrres the “addition of “at ‘least ‘about 2% of a
material in accordance with the invention. .In any case,
to effectively inhibit the generation of static’electricity,
the treated ‘carbon -dioxide - composition should contain
a minimum of betwgen..2% to .35% by weight of the
additive material.

By using. such peércentages of ‘material ‘or mixtures:
thereof, the carbon-dioxide -is-not -contaminated .to. any
undesirable extent “and "miay “be Kept “within " the purity
standard of 99.5%- specified - for-carben - dioxide -by- the.-
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United States Army Air Corps and other branches of the
armed services. Also, by using relatively small quantities
of materials or mixtures thereof, inflammable materials
may be employed without danger of explosion and with-
out adversely affecting the fire extinguishing efficiency of
the carbon dioxide.

For example, liquid carbon dioxide having a purity
between about 99.8% and 99.9% is commercially avail-
able, thus permitting the materials to be added thereto in
amounts of from .3% to .4% by weight and still main-
taining the purity of the carbon dioxide at about 99.5%.

The maximum quantity of these additive materials _
which can be used to inhibit the generation of static elec-

tricity does not appear to be critical, it being conceivable
that any composition containing a major amount by
weight of carbon dioxide and a minor amount by weight
of oily material of the character specified herein can be
expanded in 2 manner to substantially eliminate or greatly
minimize static electricity. However, from a practical
consideration based on the fact that the composition in
accordance with the invention is primarily intended for
use as a fire extinguishing medium, it is desirable not to
adulterate the carbon dioxide to a point where it loses
its fire extinguishing efficiency by maintaining the addi-
tive material content at a low value. In this respect,
preliminary tests indicated that 5% by weight of these
additive materials was permissible from a fire extinguish-
ing viewpoint, but that preferably the quantity of such
materials should not exceed about 1.6% by weight.

The present invention may thus be characterized in
that the composition comprises a major quantity of car-

bon dioxide and a minor quantity of additive material .

present in an amount of at least .2% to .35% by weight
of the composition and not exceeding 5% by weight but
preferably not exceeding about 1.6% by weight.

In establishing the practical application of the present
invention, the amounts of the materials set forth in the
table were injected under pressure into about 15 pounds of
commercial grade liquid carbon dioxide stored at about
850 pounds per square inch in a container equipped with
a discharge valve, a syphon tube, a snow forming horn
and a hose connecting the valve and the horn to provide
a portable carbon dioxide fire extinguisher of the usual
type as referred to hereinbefore.
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The carbon dioxide compositions in accordance with
Examples 1 to 38 were expanded from the nozzle and dis-
charged through the horn by fully opening the valve, and
such discharge required about 28 seconds, the discharge
rate being about .5 pounds per second. The electrostatic
charge and its potential were determined by the use of
an electrostatic voltmeter and a microammeter, and it
was found that in all cases the total electrostatic charge
developed was not more than about 10 microcoulombs
at a potential of between about 0 and 4.0 kilo-volts (kv.),
the average potential being 1.3 kv.

Ten fire extinguishers of like construction and capacity

- containing 15 pounds of commercial grade liquid carbon
dioxide, which was not-treated in accordance with the

present invention, were likewise discharged under the
same temperature and humidity conditions, and it was
found that the average total electrostatic charge developed
was on the order of 500 microcoulombs at about 35
kv., thereby clearly establishing that the present inven-
tion greatly minimizes or practically eliminates the gen-
eration of electrostatic charges. In spite of the fact
that the untreated carbon dioxide contained slight traces
of the usual impurities and/or materials to promote or
improve crystal growth or to act on a plasticizer in form-
ing blocks of Dry Ice, these materials had no noticeablé
effect in inhibiting the generation of static electricity,
probably because they were present in insufficient .
amounts. )

While it is not intended to limit the invention to any
particular theory, it is believed that the materials or
mixtures used herein provide a lubricating film on the:
surface of the snow particles formed and thereby greatly
reduce friction upon collision of the particles against
each other and the inner wall of the horn. ,

It is also contemplated that the materials may be added
to the stream of carbon dioxide during its flow from the
container to the discharge horn. .

From the foregoing description, it will be seen that
the present invention provides for substantially eliminat-
ing or greatly minimizing the generation of electrostatic -
charges upon discharging carbon dioxide through a snow .
forming horn in a novel manner. The inhibitors do
not materially increase the cost of the carbon dioxide, do
not adversely affect the fire extinguishing properties of:
the carbon dioxide, can be injected into the carbon dioxide
in a simple manner, and are effective upon discharging.
the carbon dioxide at relatively high rates under condi--
tions of low temperature and low relative humidity.

As various changes may be made without departing
from the scope and spirit of the invention, it will be
understood that the details and examples hereinbefore
set forth are illustrative only and that the invention as
broadly described and claimed is in no way limited there-
by. ‘

This application is a continuation-in-part of application
for United States Letters Patent, Serial No. 677,511, filed
June 18, 1946, now abandoned. .

I claim: ’

1. The method of discharging a charge of fluid carbon.
dioxide composition confined in a container under pres-
sure from a nozzle through a shield to form carbon dioxide -
snow particles, which method comprises introducing into-
the carbon dioxide between at least about .2% but not
exceeding 5% by weight of the composition of an oily
hydrocarbon material having a low surface tension and
being capable of existing in readily flowable state at a
temperature of —5° F. and being capable of retaining
its oily characteristics at a temperature of —135° F,;
and directing the carbon dioxide and the oily material
in admixture therewith through the nozzle to form car-
bon dioxide snow particles in the shield whereby the
snow particles and the interior of the shield are coated
with- the oily material to form a persistent frictionless
film on the interior of the shield adapted to inhibit the gen-
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eration of electrostatic charges upon the flow of snow
particles through the shield.

2. The method of discharging a charge of fluid carbon
dioxide composition confined in a container under pres-
sure from a nozzle through a shield to form carbon dioxide
snow particles, the carbon dioxide having introduced there-
in between at least about .2% but not exceeding 5%
by weight of the composition of an oily hydrocarbon ma-
terial having a low surface tension and being capable of
existing in readily flowable state at a temperature at —5°
F. and being capable of retaining its oily characteristics
at a temperature of —135° F., which method comprises
directing the carbon dioxide and the oily material in ad-
mixture therewith through the orifice to form carbon
dioxide snow particles. in the shield whereby the snow
particles and the interior of the shield are coated with

the oily material to form a persistent frictionless film o
the interior of the shield adapted to inhibit the generation
of electrostatic charges upon the flow of snow particles
through the shield.
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