
Sept. 27, 1949. _ ‘ E. A; JOERREN ' \ 2,482,778 

FLUID PRESSURE MEDIUM DISPENSING SYS’TEM ' 

Filed March 4, 1944 

‘a2 - r 

24 

50 Y :l______L 1-: 

\\\\\\\\\\\ \\\\\\\ 

. ‘.91’ 341 
32 . . 

.30 
sq 

<'_ 221 101 ' anucnfoz 
1 

16130’ g] IrneJ'tJZJoerzv-erg, 

attorney 



Patented Sept. 27, 1949. . 2,482,778‘ 

UNITED STATES PATENT OFFlCE 
2,482,778 

FLUID PRESSURE MEDIUM DISPENSING 
SYSTEM 

Ernest A. Joerren, Brooklyn, N. Y., assignor to 
Specialties Development Corporation, Bloom 
?eld, N. J., a corporation of New Jersey 

Application March 4, 1944, Serial No. 525,122 

7 Claims. (Cl. 62-1) 
1 

The present invention relates to ?uid pressure 
medium dispensing systems, and more particu- _ 
larly to systems for dispensing liquid carbon di 
oxide having a relatively low temperature. 
Liquid carbon dioxide generally is stored in, ' 

metallic containers known as cylinders. When 
the cylinders are subjected to low temperatures, 
such as are encountered in artic regions or at high 
altitudes in the ?ight of aircraft on which the 
cylinders are used, the vapor pressure of the car 
bon dioxide within the cylinders is greatly low 
ered. Liquid carbon dioxide is also stored in large 
capacity containers wherein it is maintained at 
low temperature and a correspondingly low vapor 
pressure. For example, where the liquid carbon 
dioxide is maintained at or is subjected to a tem 
perature of about —40° F. the vapor pressure 
thereof is about 131 pounds per square inch 
(gauge). 
It has been found that at such low tempera 

tures, the correspondingly low pressure of the car 
bon dioxide in the containers will not effect rapid 
discharge of the liquid carbon dioxide therefrom. 
This is disadvantageous, particularly in cases 
where the carbon dioxide is used for ?re extin 
guishing purposes. In extinguishing ?res, it is 
desirable to direct a large quantity of carbon di 
oxide to the location of the ?re in a minimum 
period of time. . l 

The present invention aims to overcome the 
foregoing di?iculties and disadvantages encoun 
tered in discharging liquid carbon dioxide hav 

discharge of liquid carbon dioxide stored in one or 
more containers. , ' ‘ 

. Another object is to provide a system, where 
in the gaseous medium is also utilized to effect 
operation of valves and the like for releasing the 
carbon dioxide, - 
Another object is to discharge liquid carbon 

’ dioxide from a container at a uniform predeter 
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ing a relatively low temperature, by introducing . 
a gaseous medium havingea substantial pressure 
into the containers at or about the time the car 
bon dioxide is to be discharged, whereby the pres 
sure in the containers is substantially increased 
to facilitate rapid and e?ective discharge. The 

35 

invention further contemplates utilizing the gase- I 
ous pressure medium for operating discharge 
control means, such as a valve, associated with 

' the containers. 

An object/of the present invention is to pro 
'~ vide a ?uid pressure medium dispensing system 
adapted to overcome the foregoing di?lculties and 
disadvantages.‘ , 

Another object is to provide a system, wherein 
liquid carbon dioxide at llowtemperature and cor 
respondingly low pressure is subjected to a higher 

,- pressure adapted to facilitate rapid and e?ective 
discharge thereof. ' ~. . 

Another object is to provide a system of the 
foregoing character wherein an auxiliary source 
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mined rate over a wide range of temperatures. 
A further object is to provide a system of the 

foregoing character which is simple and eco 
nomical in construction and positive in operation. 
Other and further objects of the invention will 

be obvious upon an understanding of the illus 
trative embodiment about to be described, or will 
be indicated in the appended claims, and vari 
ous advantages not referred to herein will occur 
to one skilled in the art upon employment of the 
invention in practice. . - 

Preferred embodiments of the invention have 
been chosen for purposes of illustration and de 
scription and are shown in the accompanying 
drawing, forming a part-of the speci?cation, _ 
wherein: 
Figure 1 is a diagrammatic view, partly in sec 

tion, of a system 
the invention, wherein liquid carbon dioxide is 
stored in a plurality of containers. 

' Figure 2 is a diagrammatic view, partly in sec- _ 
tion, of a system illustrating another embodiment 
of the invention, wherein liquid carbon dioxide 
is stored at low temperatures in aninsulated con 
tainer. - ' 

Referring more particularly to Figure 1 of the 
drawing, there is shown a system comprising one 
or any suitable number of containers III, of which 
two are shown for illustrative purposes. The 
containers I] may be metallic cylinders of stand-_ 
ard construction and adaptedto contain liquid 
carbon‘ dioxide at relatively high intemal- pres 
sure, and each-cylinder may be equipped with 

‘ a suitable release device ll about to be described. 
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Each cylinder I0 is also equipped with the usual 
syphon tube I2 for withdrawing liquid carbon di 
oxide from the lower end of the cylinder and has 
its upper end secured to the release device ll, 
herein shown diagrammatically. Since the cylin 
ders and release devices‘ shown herein are sub 
stantially identical in construction, a description 
of one cylinder and its release device will suf 
?ce. . 

In practice, the release device I I may comprise 
a valve casing or housing having an inlet cham 
ber M in communication with the syphon tube 

of gaseous pressure medium is utilized to e?ect 55‘ and an outlet chamber II having a discharge 

illustrating an embodiment of ' 
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conduit l6 connected thereto which is adapted to 
direct the carbon dioxide to its point of use. 
Intermediate the inlet and outlet chambers, an 
opening is provided with a valve seat for receiving 
a suitable valve disc or member I‘l serving as a 
discharge control means. 
The valve member is adapted to be sealed 

against the valve seat by the pressure of the 
carbon dioxide in the container, or by a spring 
or the like (not shown). The valve member I‘! 
is adapted to be unseated by ?uid pressure oper 
able means such as a piston l9 disposed in a piston 
chamber 20 separated from the outlet chamber 
by a partition 2|. The valve member I‘! and 
piston l9 are operatively connected by a rod 22 
extending through an aperture in the partition 2|. 
The container is further provided with means 

for introducing a gaseous pressure medium into 
the vapor space, which may comprise a suitable 
inlet valve including a member 24 adapted'to be 
seated against and seal an inlet port by the 
pressure of the carbon dioxide in the container 
or by spring means. (not shown). Since the 
present invention is not concerned with the spe 
ci?c type of valve to be utilized, a detailed de 
scription thereof is believed to be unnecessary. 
The gaseous pressure medium is supplied from 

a suitable source 30 by a conduit 3| having a 
suitable control valve 32 therein; and a branch 
conduit 34 leading to the inlet valve. The gaseous 
pressure medium is also adapted to effect opera 
tion of the ?uid pressure operable piston l9, and, 
to accomplish this, the conduit 3| or the branch 
conduit 34 is connected by a conduit 33 to the 
piston chamber 30. If desired a thermo-respon 
sive pressure regulating valve 35 of suitable design 
may be connected in the conduit 3|, the purpose 
of which will be described hereinafter. 
The source of gaseous pressure medium 30 may 

be a container in which is stored a compressed or 
lique?ed gas having a much higher pressure than 
carbon dioxide at a relatively low temperature. 
Such gases may be air, argon, carbon monoxide, 
‘helium, hydrogen, krypton, neon, nitrogen, and 
oxygen or mixtures of any of these gases. Pref 
erably, nitrogen or compressed air is utilized be 
cause of ‘their comparative low cost and general 
availability. ' 

Carbon dioxide may also be'utilized, provided it 
is maintained at temperatures at which it has a 
relatively high vapor pressure. To accomplish 
this, the source 30 may be heated in any suitable 
manner. 
Referring now to Figure 2, there is shown a heat 

insulated container I0’ of the bulk storage type 
for storing a large volume of liquid carbon dioxide 
which may be used for fire extinguishing pur-, 
poses and is maintained at relatively low tem 
peratures by means .of a refrigerating coil 36 
extending through the container, or by other 
suitable means. ; ‘ ' . 

The container has an outlet at its bottom 

10 

15 

25 

30 

'4 . 
vapor space of the container from‘ a source 30 
by means of a conduit 3|’. The ?uid pressure 
operable piston I9’ is connected for operation by 
the gaseous pressure medium from the source 30 
by means of a branch conduit 34’ leading from 
the conduit 3|’ to the piston chamber 20'. 

Insofar as the present invention is concerned, 
the systems illustrated in Figures 1 and 2, re-» 
spectively, do not differ essentially. The system 
shown in Figure 1 is designed for storing and 
discharging liquid carbon dioxide which may be‘ 
subjected to low temperature and resulting in 
ineffective discharge by being exposed to natural 

' elements, while the system shown in Figure 2 
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normally closed by a valve member l1’, consti- , 
tuting discharge controlling means, the valve 
member being adapted to be unseated by ?uid 
pressure operable means. such as va piston l9’ 
disposed in a piston chamber 20" and operatively 
connected to the valve member l‘l' by a rod 22' 
extending‘ [through a partition 2]’. The outlet 
is adapted to be placed in communication with a‘ 
discharge conduit 15’ when the valve member l'l'v 
is unseated. ' I 

An inlet valve, illustrated as a valve member 
24',‘ is provided at the top of container Ill’ for 

, 

is designed to overcome ineffective discharge in 
cases where the liquid carbon dioxide is stored 
and maintained at low temperatures by refriger 
ating means to accomplish other advantages, such 
as low pressure storage and increased snow form 
ing ability. Thus, for the purpose of providing 
rapid and effective discharge at low temperature, 
the condition of the liquid carbon dioxide may be 
assumed to be the same in both systems. 
For example, it is contemplated to discharge 

liquid carbon dioxide at temperatures between 
about 20° F. and the triple point of carbon diox 
ide, namely —69.88° F. At such temperatures, 
the vapor pressure of the stored carbon dioxide 
is relatively low as compared with the vapor pres 
sure of carbon dioxide at normal atmospheric 
temperature, for example, at about ‘70° F. Conse 
quently, the discharge rate of the carbon dioxide 
is substantially lower and the time required to 
discharge a given amount of carbon dioxide will 
be materially greater. By way of example, the 
vapor pressure of liquid carbon dioxide at various 
temperatures within the contemplated range and 
at normal atmospheric temperature is as follows: 

Vapor Pres 
Temperature, Degrees F. Suétg' E35‘! 

(gauge) 

70 ‘ 838 
20 407 
0 290 
‘~20 I 200 
-40 131 
._5() 80 
‘—68 64 

In practicing the present invention, the pres 
sure of the gaseous medium at the source 30 is 
such that, when it is introduced into the con 
tainers III or l0’, the resulting pressure in the 
vapor space of the containers will‘be between 
about 300 and about 1000 pounds per square inch. 
Preferably, the pressure established in the vapor 
space is in the neighborhood of 500 pounds per 
square inch, which pressure provides for rapid 
and e?ective discharge of the carbon dioxide. It 

, will be understood that any pressurabelow the 

85 

70 

safe working pressure of the containers may be 
established therein. For example, where the con 
tainer is a high pressure steel cylinder (Figure 1), 
pressures up to about 3000 pounds per square inch 
may be established to discharge the carbon di 
oxide, while where the container is a low pres 
sure bulk storage tank (Figure 2), a pressure 
of about 500 pounds per square inch may be 
safely established without damaging the con-_ 
tainer. , 

In connection with the system shown in Figure 
1, where the temperature of the carbon dioxide 
may vary over a wide range, it is desirable to 

introducing a gaseous pressure medium into the 75 regulate the pressure which is established within 
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the container so that it is substantially uniform, 
regardless of whether the temperature is -40° 
or 20° F., for example. Thus, where it is desired - 
to establish a discharge pressure of about 500 
pounds per square inch, the thermo-responsive 
pressure regulating valve 35 is adjusted to in 
troduce the gaseous medium at pressures adapted 
to establish such discharge pressure in the con 
tainer at any temperature within the range the 
carbon dioxide may have. Consequently, the 
carbon dioxide can be discharged as rapidly and 
effectively at —60° F., for example, as it can be 
discharged at 20° F. ~ 
In connection with the system shown in Figure 

2, the temperature of the carbon dioxide, pref 
erably, is maintained constant, and the gaseous 
pressure medium is supplied at a constant pres 
sure to provide a predetermined discharge rate. 
In operation of the systems shown in Figures 

1 and 2, the control valve 32 is operated manually 
or automatically, either locally or remotely, to 
release the gaseous pressure medium from the 
source (it. The gaseous pressure medium is di 
rected to the piston. chamber 28 or 20’ to 0p 
erate the piston it or it’ and unseat the valve 
member I? or H’. to thereby place the system 
in condition for discharge of the carbon dioxide 
through the discharge conduit 16 or iii’. Sub 
stantially simultaneously with'the operation of 
the valve member ll or H’, the gaseous pressure 
medium is introduced into the vapor space of the 
container to establish the desired discharge pres 
sure which expels the liquid carbon dioxide from 
the container. I 

From the foregoing description, it will be seen 
that the present invention provides systems for 
rapidly and effectively discharging liquid carbon 
dioxide having relatively low temperatures by 
utilizing an auxiliary gaseous pressure medium 
at a high pressure and stored in a separate con 
tainer. Uniform predetermined discharge pres 
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sures are adapted to be established thus provid- _ 
ing a high predetermined ,rate of discharge of the 
carbon dioxide at low temperatures. 
The systems in accordance with the present 

invention are simple and economical to manu 
facture and are readily operated to accomplish 
the advantages described herein. 

'As various changes may be made in the form, 
' construction and arrangement of the parts here 
in, without departing from the spirit and scope 
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of the invention and without sacri?cing any of - 
its advantages, it is to be understood that all mat 
ter herein is to be interpreted as illustrative and 
not in any limiting sense. , ’ 

It is also to be understood that the following‘ 
claims are intended to cover all the generic and 

- speci?c features of the invention hereinpde 
scribed, and all statements oi." the scope of the 
invention which, as a matter of language, might 
be said to fall therebetween. , 

I claim: 
1. In a ?uid pressure medium dispensing sys 

tem wherein liquid carbon dioxide is stored, the 
combination of a container for storing the liquid 
carbon dioxide having an inlet and outlet means 
in ?uid ?ow communication with the lower in 
terior part of said container, a pressure medium 
operable valve for controlling the discharge of 
carbon dioxide through said outlet means, a 
source of high pressure ?uid medium in gaseous 
form, and means for conducting the medium to 
said valve to operate the same and for conducting‘ 
the medium to said inlet to introduce the medium 
into said container,‘ whereby the valve is condi 
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tioned to permit discharge of carbon dioxide 
through said outlet means and the carbon dioxide 
in said container is subjected to a higher pres 
sure than its own to expel the same therefrom‘ 
at a more rapid rate. 

2. In a ?uid pressure medium dispensing sys 
tem wherein liquid carbon dioxide is stored, the 
combination of a container for storing the liquid 
carbon dioxide having an inlet and outlet means 
in ?uid ?ow communication with the lower in 
terior part of said container, a pressure medium 
operable valve for controlling the discharge of 
carbon dioxide through said outlet means, a 
source of high pressure gaseous medium, means 
for conducting the medium to said valve to op 
crate the same and for conducting the medium 
to said inlet to introduce the medium into said 
container, whereby the valve is conditioned to 
permit discharge ‘of carbon dioxide through said 
outlet means and the carbon dioxide in said con“ 
tainer is subjected to a higher pressure than its 
own to expel the same therefrom at a more rapid 
rate, and thermo-responsive pressure regulating 
means in said conducting means. 

3. In a ?uid pressure medium dispensing sys 
tem wherein liquid carbon dioxide is stored, the 
combination of a plurality of containers for stor 
ing the liquid carbon dioxide each having an in 
let and outlet means in ?uid ?ow communication 
with the lower» interior part of said container, 
pressure medium operable valves, one being pro 

' vided 'for each outlet means .to control the dis 
v charge of carbon dioxide therethrough, a source 
‘of high pressure gaseous medium, and means for 
conducting the medium to each valve to operate 
the same and for conducting the medium to said 
each inlet to introduce the medium into said 
containers, whereby the valves are conditioned 
to permit discharge of carbon dioxide through 
said outlet means and the carbon dioxide in said 
containers is subjected to a higher pressure than 
its own to expel the same therefrom at a more 
rapid rate. 

4. In a ?uid pressure medium dispensing sys 
tem wherein liquid carbon dioxide is stored, the 
combination of a plurality of containers for stor 
ing the liquid carbon dioxide each having an in 
let and outlet means in ?uid ?ow communication 
with the lower interior part of said container, 
pressure medium operable valves, one being pro 
vided for each outlet means to control the dis 
charge of carbon dioxide therethrough, a, source 
of high pressure gaseous medium, means for con 
ducting the medium to each valve to operate the 
same > and for conducting the medium to said 
each inlet to introducethe medium into said con? 
tainers, whereby the valves are conditioned to 
permit discharge of) carbon dioxide through said 
outlet means and the carbon dioxide in said con 
tainers is subjected to a higher pressure than its 
own to expel the same therefrom at a more rapid 
rate, and thermo-responsive pressure regulating 
means in said conducting means. 

5.. In a. ?uid pressure medium dispensing sys 
tem wherein liquid carbon dioxide is stored, the 
combination of an insulated container for storing 
the liquid carbon dioxide'having an inlet and ' 
outlet means in ?uid ?ow communication with 
the lower interior part of said container, refrig 
erating means for maintaining the carbon dioxide 
at a below normal atmospheric temperature and 
its corresponding pressure, a pressure medium op 
erable valve for controlling the discharge of car 
bon dioxide through said outlet means, a source 
of high pressure gaseous medium, and means for 
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conducting the medium to said valve to operate 
the same and ior conducting the medium to 
said inlet to introduce the medium into said con 
tainer, whereby the valve is conditioned to permit 
discharge oi carbon dioxide through said outlet 
means and the carbon dioxide in said container 
is subjected to a higher pressure than its own to 
expel the same therefrom at a more rapid rate. 

6. In a ?uid pressure medium dispensing sys 
tem wherein liquid carbon dioxide is stored, the 
combination of a container for storing the liquid 
carbon dioxide having an inlet and outlet means 
in fluid flow communication with the lower in 
terior part of said container, a pressure medium 
operable valve for controlling the discharge of 
carbon dioxide through said outlet means, a, 
source of high pressure gaseous medium, means 
for conducting the medium to said valve to op 
erate the same and for conducting the medium 
to said inlet to introduce the medium into said 
container, whereby the valve is conditioned to 
permit discharge of carbon dioxide through said 
outlet means and the carbon dioxide in said con 
tamer is subjected to a higher pressure than its 
own to expel the same therefrom at a more rapid 
rate, and a check valve in said inlet maintained 
in closed position by the pressure of the carbon 
dioxide in said container and adapted to be 
opened by the pressure of the high pressure gase 
ous medium. 

7. In a ?uid pressure medium dispensing sys 

_ 8 

tem wherein liquid carbon dioxide is stored, the 
' combination'of a container for storing the liquid 
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carbon dioxide having an inlet and outlet means 
in v?uid ?ow communication with the lower in 
terior part of said container, a normally closed 
valve for controlling the discharge of carbon di 
oxide through said outlet means, pressure 
medium actuated means for controlling the op 
eration of said valve, a source of high pressure 
?uid medium in gaseous form, and means for 
conducting the medium to said pressure actuated 
means to operate the same and for conduct g 
the medium to said inlet to introduce the medi‘ 
into said container, whereby the valve is condi- ' 
tioned to permit discharge of carbon dioxide 
through said outlet means and the carbon dioxide 
in said container is subject to a higher pressure 
than its own to expel the same therefrom at a 
more rapid rate. 

“ERNEST A. JOERREN. 
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