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The present invention relates to charges of 
liquid carbon dioxide capable of being stored and 
discharged at extremely low temperatures, and, 
more particularly, relates to improvements over 
my prior United States patent, No. 2,521,526, 
issued September 5, 1950. 
The aforementioned patent discloses the pro 

vision of charges of carbon dioxide confined 
under pressure in a fluid-tight storage container 
having a closure controlled discharge passage 
and adapted to be discharged from the container 
at a relatively high rate at temperatures as low 
as about -60° F. without a tendency to clog the 
passage. This is accomplished by establishing a 
charge in the container comprising principally 
earbon dioxide and a compressed gas inert to car 
bon dioxide, such as nitrogen for example, which 
is capable of exerting a substantial pressure at 
low temperatures while confined within the con 
tainer. The Weight Of the charge in relation to 
the volumetric capacity of the container is such 
that the charge is safely confireable in the con 
tainer without building up excessive pressures at 
temperatures as high as about 140 F., and the 
compressed gas is present in proportion to the 
carbon dioxide to coact. With the carbon dioxide 
to cause the charge to exert on the container, at 
low temperatures, a pressure sufficient to effect 
discharge of the charge. 
While the charges provided in the foregoing 

Namner can be di Scharged effectively and re 
kiahy at about, -60 F. and in some instances at 
about -65. F., extensive tests have indicated that 
se charges cannot be safelly recommended for 
discharge at tenperatures approaching --70 F. 
and even lower, which temperatures, due to the 
development, of higher altitude flying and the ex 
tension of arctic operations, are now more fre 
gluently encountered. 

Theoretically, liquid carbon dioxide normally 
would solidify in the container at -69.88 F., its 
triple point tenperature, but, with the addition 
of the compressed gas, it may well be that solidi 
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fication is inhibited to some extent at the triple 
point temperature, However, carefully con 
ducted tests have indicated that effective dis 
charge of the carbon dioxide cannot be attained 
at -70 F, even if the confined charge exerts a 
preSSure of about 400 pounds per square inch on 
the container, because such a charge, upon ex 
pansion through the closure controlled passage, 
has a tendency to solidify and clog the passage. 

It has also been established that where in 
termittent discharge of this carbon dioxide charge 
is a requirement in the operation of the appara 
tulis utilizing the charge, that is, the charge is to 
be released by several on and off operations of 
the closure controlled passage, solidification of 
carbon dioxide in the passage becomes even more 
acute. In fact, it has been determined that 
charges which can be released in a continuous 
stream by a single opening of the closure con 
trolled passage at low temperatures, exhibit a 
tendency to clog the passage when an attempt is 
made to release the same by on and off operation. 
Thus, at temperatures of about -60°. F., charges 
Which can be reliably released in a continuous 
strean Cannot be safely recommended for On 
and off operation. At temperatures of about 
-65° F., a second discharge is seldon attained. 

Accordingly, an object of the present invention 
is to provide a charge of the character indicated 
herein which is not subject to the foregoing diff 
CultieS. 
Another object is to provide such a charge 

which can be effectively released in a continuous 
or intermittent stream at Or below the triple point 
temperature of carbon dioxide Without solidifican 
tion in the passage, whereby the charge meets the 
Tequirements of the present low temperature op 
erational standards. 
Another object is to provide such a charge 

which will not exert excessive pressures on the 
container in Which it is confined at temperatures 

if bot 160° E. 
Another object is to provide such a charge 
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which is fully operative, reliable and can be safely 
recommended for use over a wider temperature 
range than has been found possible heretofore, 
A further object is to provide such charges in 

a simple, convenient, practical and economical 
lalle. 
A Still further object is to provide such charges 

which can be confined in and discharged from 
existing types of carbon dioxide storage and dis 
pensing apparatus utilized for extinguishing fires, 
inflating rescue devices, operating pneumatically 
powered mechanisms and many other uses in 
which carbon dioxide is employed. 
Other and further objects of the invention Will 

be obvious upon an understanding of the illustra 
tive embodiment, about, to be described, or will be 
indicated in the appended claims, and various ad 
Wantages not referred to herein will occur to one 
skilled in the art upon employment of the in 
wention in practice. 

In accordance With the invention, it has been 
found that the foregoing objects can be accom 
plished by providing a carge of filii Mediunn 

O 

confined under pressure in a fuit-tight storage 
container having a closure controlled discharge 
paSSage, the charge comprising principally car 
bon dioxide; a halogenated hydrocarbon having 
a freezing point temperature much lower than 
-70 F. and having a boiling point temperature 
higher than -70 F. while under a pressure of 
about 150 pounds per Square inch abSoiute and 
having a vapor preSSUre at 160° S, Which is lQWær 
than that of carbon dioxide at Stich temperature, 
the halogenated hydrocarbon being in admixture 
with the carbon dioxide in an amount sufficient 
to maintain the carbon dioxide in fluid state at 
and below its triple point temperature While co 
fined in the container; and a compressed gas inert, 
to carbon dioxide and the halogenated hydro 
carbon, which gas is capable of exerting a pies 
sure of at least iO) pounds per Square inch alo 
solute at -80° F. while confined within the con 
tainer, the weight of the charge in relation to 
the volumetric capacity of the container being 
Such that the charge is safely confineable in the 
container without building up excessive pressures 
at temperatures as high as about 160° E. and the 
inert gas being present in an amount Sufficient 
to coact with the carbon dioxide and the hal 
ogenated hydrocarbOG to caR45e thise Charge tO 
exert on the container a pressure in excess of 
about 100 pounds per square inch absolute at 
about -80° F., whereby the charge is continu 
ously and intermittently dischargeable from the 
container at a relatively high rate at tenpera 
tures below -70 F. Without a tendency to 
solidify and clog the passage through Which it 
is discharged. , 

In the drawing, the single figure is a fragner 
tary, longitudinal sectional view of apparatus in 
cluding a container provided with a valve having 
a closure controlled discharge passage, Such ap 
paratus being adapted for confining and dis 
charging the charges in accordance With the pres 
ent invention. 

Referring to the drawing, there is shown a 
metallic container () of the type generally uti 
lized for storing liquid carbon dioxide. The con 

, tainer is constructed in the Sua manner, and, 
for example, may be of the type adapted to safely 

- withstand internal pressures of about 3600 pounds 
( per square inch or such other pressures at which 
the charge therein is to be confined. 

In compliance with existing Interstate Corin 
merce Commission regulations, the Weight of the 
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4. 
carbon dioxide in a container of such design shall 
not exceed 68% of the weight of the water at 4 
C. Which Would completely fill the container, such 
68% filling being known in the art as the “nor 
mal filling capacity' or the “normal volumetric 
carbon dioxide capacity' of the container. While 
the present invention is adapted to be practiced 
in connection. With containers coming within 
these regulations, it will be understood that the 
invention can likewise be practiced in connection 
With containers not subject to Interstate Com 
merce COmniSSion regulations Wherein higher 
filling percentages are permitted; and that the 
description of the present invention in connec 
tion. With containers filled to less than their nor 
mal capacity is to be taken as illustrative of the 
Optimum advantages adapted to be attained. 
As shown, the upper end of the container is 

provided With an opening 2 in Which is Secured 
a Suitable i valve or di Scharge fitting i 4. The 
Valve has a discharge passage including an inlet 
6 to Which is attached a Syphon tube 8 extend 

ing to the bottom of the container, and including 
an Outlet 20 for connecting a hose or the like 
adapted to conduct the carbon dioxide to its point 
of use. Intermediate the inlet and outlet, a valve 
seat 22 is provided for receiving a valve member 
2. adapted to control the flow of the carbon 
dioxide charge confined in the container through 
the passage. A manually operable handwheel 25 
and a threaded stern 28, adapted to effect unseat 
ing and Seating of the valve member 24 to open 
and close the passage at will, are shown by way 
of example. 
A safety discharge assembly 30 may be provided 

internaediate the inlet 6 of the valve and the 
Valve seat 22 for discharging the contents of the 
container to the atmosphere in the event the 
preSSure Within the container exceeds a predeter 
mined Safe Working pressure, Discharge of the 
contents of the container in this manner is con 
trolled by a disc 32 adapted to rupture when the 
predetermined pressure has been exceeded. 
The compressed inert gas (other than carbon 

dioxide) may be a gas or mixture of gases adapted 
to exist in gaseous state and adapted to exert a 
SubStantial preSSUure at the low temperatures con 
templated herein. Such gases may be air, argon, 
carbon monoxide, carbon tetrafluoride, helium, 
hydrogen, neon, nitrogen and Oxygen. These 
gases all have a much lower critical tempera 
ture than the triple point temperature of carbon 
dioxide, and, for example, are adapted to exist 
in Compressed gaseous state and exert at least 
100 pounds per Square inch absolute When con 
fined in the container at a temperature of about 
-80° E. 
For all-around purposes, nitrogen is preferred 

because of its inert properties, but compressed 
air may be used to good advantage because of its 
general availability and low cost. 
By the term "halogenated hydrocarbons' is 

meant hydrocarbons having one or more hydro 
gen atoms substituted by an atom of the halo 
gens, to Wit, bromine, chlorine, fluorine and/or 
iodine. This term in its broad sense is intended 
to include ethers of such compounds and halo 
carbons wherein all of the hydrogen atoms have 
been Substituted by halogen atoms. Such com 
pounds need not necessarily be in pure form, 
but may be of the commercial valriety and may 
contain incompletely halogenated fractions in 
minor quantities. It is also contemplated that 

; Slich halogenated hydrocarbons may be used 
Singly or in admixture. In the following table, 
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examples of such halogenated hydrocarbons and 
the pertinent available physical properties there 

S 
oxide at this temperature and therefore will hot 
adversely affect the over-all pressure of the 

of are given, charge at Such temperature. 

Mole. Critical *a. -- gw. • af Critical Freezing Boiling No. Compound cular Tempera Sri 
Weight ature Pressure | Point Point 

o F. P. p. ii. o F. o E. 
105 84 540 2963 ???? s 
120 233 582 22?? 232 ????? 
37. 388. 35 75 68{??? 
210 389 600 re-2 76 
49 ?5?3 35 -6???. 356-? 
70 90 30 -256 -16 

- CHCF------ 86.5 205 76 -256 4-??l 
CHCl:F------ 03 353 750 -21 48 
CH2Cle- 85 ?21 640 -43 104 

-| CHF--- - - 34 13 892 <-23S -108 
95 38 60 38 135-?? 
138 76 480 09- 150-? 
18 112 400 1 . <--100 -???T4 
171 294 474 -37 38 
88 165 35s 38-?- 2298-? 

238 217 300 <-112 27 
26 ?2{} ?5 <-- 3:0 56 

vm 65 309 595 25 257-??? 
- CH2Cl Br---- 129 !- 155 26- ? ? ? ? ? ? ? ? ? ? ????? ? ? ? ? ? 

---- CHI---------- 142 - - - - - - - - - - - - - - - - - - - - -84 108 
- CF Clbra 276 554 600 m28 200) 

CFBra-...----- 260 48 500 17 171???? 
-- CCls Br------- 198 ------------------------------ 29 

| CHFBr------ 131 !! ? ? ? ? ? ... ------? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?????????? --------- 
CECBr. 16 ---------------------------------------- 
CHCBr---- 208 ? - - - - - - - - - - - - - - - - - - - - - - - - - - - - -.. ? - - - - - - - - - 
CFCEI?Br---- 163i ? - - - - - - - ? ? ? ? ? ? ? ? - - ??? !-- - - - - - - - - g 

"At atmospherie pressure. 

It will be noted that compounds Nos. 1 to 22 
all have a freezing point temperature lower than 
the triple point of carbon dioxide and therefore 
are adapted to exist in fluid state at about -70° 
F. Also, these compounds (with the exception of 
compounds Nos. 1, 5, 6, 10, 12, and 13) have a 
boiling point temperature higher than the triple 
point of carbon dioxide. However, compounds 
Nos. 1, 5, 6, 10, 12, and 13 have a boiling point 
temperature higher than -70 F. while confined 
under a pressure of about 150 pounds per Square 
inch, whereby all of these compounds are adapted : 
to exist in liquid state when so confined at a tem 
perature of about -70 F. Thus, when these 
compounds are admixed with carbon dioxide and 
the mixture is confined in a fluid-tight container 
at -70 F. or lower, a mutually solvent liquid sys 
tem is believed to be established, 

It will further be noted that - compounds NoS. 
2 to 11 and 13 to 17 have a higher critical tem 
perature tham that of carbon dioxide (87.8° F.}, 
and have a lower critical pressure than that of 
carbon dioxide (1070 pounds per square inch abr 
solute). Consequently, these compounds at 
about 160° F. have a lower vapor pressure than 
that of carbon dioxide at such temperature, 
whereby the vapor pressure of such connpounds 
will not materially contribute to the over-all 
pressure of the charge at such temperature, and 
in fact a lower over-all pressure will result where 
a portion of the carbon dioxide of the charges 
illustrated and described in the aforementioned 
patent is substituted by an amount of such coin 
pounds. In this manner, carbon dioxide and 
these halogenated hydrocarbons can be utilized 
together in a charge without building up, at 160” 
F., pressures exceeding the safe working pressure 
of the container, provided of course the Con 
bined weight of the carbon dioxide and the halo 
genated hydrocarbon components of the charge 
in relation to the volumetric capacity of the con 
tainer is within safe limits. 
Compounds Nos. 1 and 12 have a critical tem 

perature slightly lower than that of carbon , di 
oxide, but have a critical pressure much lower 
than that of carbon dioxide. These compounds 
at 160° F. have a lower pressure tham carbon di• 

Gj 
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The critical temperature and the critical pres 
Sure data of compounds Nos. 19 and 20 could 
not be located, but, from general observations 
these compounds are believed to be adapted for 
use in connection with practicing the invention. 
Similarly, pertinent data on compounds Nos. 23 
to 27 were not available. However, these come 
pounds are closely related to either compound 
No. 5 or compound No. 19, and are believed to he 
Suitable, 

In practicing the invention, the selection of any 
particular compound or compounds listed in the 
table depends primarily on cost and general avail 
ability in commercial quantities and also on 
non-flammability and non-toxicity. Where thA 
charge is utilized in the extinguishment of fires, 
non-flammability and high stability are desir 
able, and good extinguishing characteristics are 
preferred. Where the charge is to be released 
into the atmosphere in the vicinity of human 
beings, non-toxicity is an important factor. The 
molecular weight of the compound may also be 
a factor, in view of the fact that tests have in 
dicated that in using equal amounts by weight of 
compounds having different molecular weights, 
those compounds having the lower molecular 
Weights appear to be most effective in maintain 
ing the carbon dioxide in liquid state at tempera 
tures below - "...70 F. 
The amounts of carbon dioxide, inert com 

pressed gas and halogenated hydrocarbon com 
pound comprising the charge may be varied con 
Siderably but in all cases the carbon dioxide is 
the principal component of the charge. Pref. 
erably, the combined amounts of the carbon di 
oxide and the halogenated hydrocarbon are equiv 
alent to between about 65 and about 140 parts 
by weight, and the amount of nitrogen or other 
gas is equivalent to between about 3 and 10 parts 
by Weight. Charges comprising such proportions 
of components, when confined in containers in 
amounts to provide between about 50%, and about 
95% normal filling thereof, exert a pressure of 
between about at least 100 and about 400 pounds 
per Square inch at -70 F. and exert a pressure 
at 160 F. which does not exceed the working 
pressure the container can safely withstand, 
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The proportion of carbon dioxide to halogenated. 
hydrocarbon may vary considerably, the weight 
of carbon dioxide being at least equal to the 
Weight of the halogenated hydrocarbon. This 
proportion may vary between at least one and 
about thirty parts by weight of carbon dioxide to 
about one part by weight of halogenated hydro 
carbon depending in general on the particular 
halogenated hydrocarbon compound or com 
pounds Selected and the temperature at which 
the charge is to be released. 

In reducing the invention to practice, it has 
been found that charges comprising 90 to 120 
parts by weight of carbon dioxide, 15 to 45 parts 
by Weight of a halogenated hydrocarbon com 

5 
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8. 
Eacample v . , 

A fifth charge was prepared in the foregoing 
manner comprising 3.5 pounds of carbon dioxide, 
One pound of compound No. 2 of the table, and .2 
pound of nitrogen. This charge had about the 
same discharge characteristics at -70 F. as the 
charge of Example II. * ?? - 

Eacample VI 

A sixth charge was prepared in the foregoing 
manner comprising 35 pounds of carbon dioxide, 
One pound of compound No. 2 of the table and 2 
pound of nitrogen. This charge had about the 

15 
pound, and 4 to 8 parts by weight of compressed 
nitrogen or other gas could be readily discharged 
at -70 F. and lower. 

In preparing the charges, any of the methods 
disclosed in the aforementioned patent may be 
utilized, that is, the carbon dioxide, the halo 
genated hydrocarbon and the compressed inert 
gas may be introduced into the container in any 
desired order and the carbon dioxide may be in 
troduced in either liquid or solid state. 
The following examples illustrate the present 

invention more specifically. 
Eacample I 

: A charge was prepared in a container having 
a normal filling capacity of about 5 pounds of 
carbon dioxide and a volume of about 205 cubic 
inches by first introducing one pound of com 
pound No. 5 of the table, next introducing about 
.2 pound of dry nitrogen gas, and finally intro 
ducing 3.5 pounds of liquid carbon dioxide. The 
charge confined in the container was stored in 
a low temperature refrigerator for a sufficient 
time to bring the temperature thereof to about 
-70 F. The charge was then released by open 
ing the valve completely, and it was found that 
more than 90% of the charge was discharged 
through an orifice about .082 inch in diameter in 
about 28 seconds. Such discharge compares fav 
orably with that of 5 pounds of Carbon dioxide 
from a similar container and through a similar 
Orifice at O.F. 

Eacample II 
A second charge was prepared in the foregoing 

manner, and was discharged while at -70 F. by 
intermittently opening the valve for about 3 sec 
onds and closing the valve for 10 seconds. Pract 
tically the entire charge was released from the 
container by such intermittent valve opening op 
erations, thereby demonstrating that on and off 
operation is possible with such charges at about 
the triple point temperature of carbon dioxide. 

Encample III 
A third charge was prepared in the foregoing 
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manner but the temperature thereof was brought . 
down to about -80. F., and the charge was re 
leased as before at this temperature. Continuous 
discharge of about 90% of the charge required 32 
seconds, thereby demonstrating that such 
charges can be released at a good rate while at 
temperatures below the triple point temperature 
of carbon dioxide. 

Eacample IV 

A fourth charge was prepared in the foregoing 
manner comprising 3.5 pounds of carbon dioxide, 
one pound of compound No. 9 of the table, and .2 
pound of nitrogen. About 90% of this charge was 
discharged at about -70 F. in about 27 Seconds. 

65 

5 

Same discharge characteristics at -80 F, as the 
charge of Example III. 

Eacample VIII 
A Seventh charge was prepared in the foregoing 

manner comprising 3.5 pounds of carbon dioxide, 
.5 pound of compound No. 2 of the table, and .2 
pound of nitrogen. At -70 F., more than 90% 
discharge was accomplished by on and off oper 
ation of the valve. 

Eacample VIII 
The tests in accordance with Examples I to 

WII were repeated with the weight of the nitrogen 
adjusted to .15 pound in one instance and to 25 
pound in another instance. In all cases, more 
than about 90% discharge was effected, but the 
use of the larger amount of nitrogen resulted in a 
slightly higher discharge rate. 
A charge consisting of 5 pounds of carbon di 

oxide and another charge consisting of 4 pounds 
of carbon dioxide and 2 pound of nitrogen were 
each confined in a container identical to that 
used in connection with the foregoing examples. 
At -70 F., both of these charges failed to dis 
charge due to solidification of carbon dioxide in 
the valve controlled passage and/or in the con 
tainer. . . ' . 

Further tests were made in connection with 
the charges in accordance with Examples I to VII 
to test their fire extinguishing effectiveness, and 
in every instance it was found that these charges 
at -70 F. extinguished standard tub fires at 
least as effectively as charges consisting of carbon 
dioxide at 70° F. It was also observed that, 
where these charges were directed through a 
carbon dioxide Snow forming shield or horn of 
the usual construction, the accumulation of elec 
trostatic charges on the shield or horn was great 
ly minimized under conditions of low temperature 
and low humidity thereby indicating that the ad 
dition of the halogenated hydrocarbon com 
pounds has a desirable electrostatic charge in 
hibiting effect. . 
The pressure/temperature characteristics of 

charges in accordance with Examples I to VIII 
were determined by connecting a pressure gage 
to the outlet of the containers. At about -80° 
F., the pressure exerted by the charges in all 
cases exceeded 100 pounds per square inch ab 
solute, and, at about 160°F., the pressure exerted 
by the charges in all cases did not exceed 3000 
pounds per square inch absolute which pressure 
is well within the safe working pressure of the 
container considering that the usual carbon di 
oxide charges at 68% filling exert a pressure of 
about 3100 pounds per square inch. 
From the foregoing description and examples, 

it will be seen that the present invention pro 
vides improved charges comprising principally 
carbon dioxide which can be discharged con 
tinuously and intermittently at a relatively high 
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rate at extremely low temperatures and which 
do not exert excessive pressures at high tem 
peratures. These charges can be provided in a 
simple and economical manner, and can be 
utilized for many useful purposes without the 6 
need of Specially designed apparatus. 
It will be understood that the details and ex 

amples hereinbefore Set forth are illustrative 
only, and the invention, as broadly described and 
claimed, is in no way limited thereby. 
I claim: 
1. A charge of fluid medium confined under 

pressure in a fluid-tight storage container having 
a closure controlled discharge passage, said 
charge comprising principally carbon dioxide; a 5 
halogenated hydrocarbon having a freezing point 
temperature much lower than –70° F. and hav 
ing a boiling point temperature higher than -70 
F. while under a pressure of about 150 pounds per 
square inch absolute and having a vapor pressure 
at 160 F, which is lower than that of carbon 
dioxide at such temperature, said halogenated 
hydrocarbon being in admixture With said carbon 
dioxide in an amount sufficient to maintain said 
carbon dioxide in fluid state at and below its 
triple point temperature. While confined in the 
container; and a compressed gas inert to carbon 
dioxide and said halogenated hydrocarbon Which 
gas when present in Sufficient quantity is capable 
of exerting a pressure of at least 100 pounds per 
square inch absolute at -80° F. While confined 
within the container, the Weight of the charge in 
relation to the Volumetric capacity of the con 
tainer being such that the charge is safely con 
fineable in the container without building up ex 
cessive pressures at temperatures as high a Sailout 
160 F. and said inert gas being present in an 
amount sufficient to coact with the carbon dioxide 
and said halogenated hydrocarbon to cause the 
charge to exert on the container a pressure in ex 
cess of about 100 pounds per square inch absolute 
at about -80° F., whereby the charge is dis 
chargeable from the container at a relatively 
high rate at temperatures below -70 F. Without 
a tendency of the carbon dioxide to solidify and 
clog the passage through which it is discharged. 

2. A charge according to claim 1 which is 
equivalent to between about 50% and about 95% 
of the normal carbon dioxide filling capacity of 
the container. 

3. A charge according to claim 2 which com 
prises between about 65 and about 140 parts by 
weight of carbon dioxide and said halogenated 
hydrocarbon combined, and between about 3 and 
10 parts by Weight of said inert gas. 

4. A charge according to claim 3 which con 
prises between about two and about eight parts by 
weight of carbon dioxide to one part by weight 
of said halogenated hydrocarbon. 

5. A charge according to claim 1, wherein said 
halogenated hydrocarbon is substantially non 
toxic and non-flammable 

() 

2) 
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50 
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6. A charge according to claim 1, wherein the 

closure controlled passage includes a valve con 
structed and arranged for on and off operation 
and Said charge is characterized in that it can 
be released by intermittent operation of the valve 
Without Solidifying and clogging the passage. 

7. A charge according to claim 1 which consists 
essentially of about 35 parts by weight of carbon 
dioxide, about 10 parts by weight of CFBr, and 
about 2 parts by weight of nitrogen. 

8. A charge according to claim 1 which consists 
essentially of about 35 parts by weight of carbon 
dioxide, about 5 to 10 parts by weight of CCF, 
and about 2 parts by weight of nitrogen. 

9. A charge according to claim 1 which consists 
essentially of about 35 parts by weight of carbon 
dioxide, about 5 to 10 parts by weight of CH2Cl Br, 
and about 2 parts by weight of nitrogen. 

10. A charge of fluid medium confined under 
Pressure in a fluid-tighi, storage container hav 
ing a closure controlled discharge passage, said 
charge comprising principally carbon dioxide; a 
halogenated hydrocarbon having a freezing point 
temperature much lower than -70°F. and having 
a boiling point temperature higher than -700 F. 
While under a pressure of about i50 pounds per 
Square inch absolute, said halogenated hydrocar 
bon being in admixture with said carbon diox 
ide in an amount sufficient to maintain said car 
bon dioxide in fluid state at and below its triple 
point temperature while confined in the con 
tainer; and a compressed gas inert to carbon di 
oxide and said halogenated hydrocarbon which 
gas when present in sufficient quantity is capable 
of exerting a pressure of at least 100 pounds per 
Square inch absolute at -80° F. while confined 
Within the container, the weight of the charge in 
relation to the volumetric capacity of the con 
tainer being such that the charge is Safel y con 
fineable in the container without building up ex 
cessive pressures at temperatures as high as about 
160 F. and said inert gas being present in an 
amount Sufficient to coact with the carbon dioxide 
and Said halogenated hydrocarbon to cause the 
charge to exert on the container a pressure in 
excess of about 100 pounds per square inch abso 
lute at about -80° F., whereby the charge is dis 
chargeable from the container at a relatively high 
Tate at temperatures below -70° F. without a 
tendency of the carbon dioxide to Solidify and 
clog the passage through which it is discharged. 

DANIEL MAPES. 
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