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This invention relates to new and useful in 
provements in venting means and relates more 
specifically to the venting of carbon dioxide vapor 
from a fire extinguishing system that employs 
liquid Carbon dioxide as the extinguishing 
Inedium. 
When carbon dioxide is employed for extin 

guishing a fire by the direct application of the 
extinguishing medium onto the burning object 
or material, it is essential that liquid carbon di 
oxide be delivered to the point or points of dis 
charge if the most efficient extinguishing action 
is to be obtained. For that reason, the nozzles, 
or other devices, employed for effecting the dis 
charge are designed especially for handling liquid 
carbon dioxide and are so positioned relative to 
the hazards as to make proper use of the snow 
and vapor type of discharge that results from 
the handling of liquid carbon dioxide. It will be 
obvious, therefore, that the delivery of carbon 
dioxide vapor to such discharge nozzles, or other 
devices, vili not help to any material extent in 
effecting extinguishment of a fire. It further 
will be realized that the time required to make 
the liquid carbon dioxide available for discharge 
at the nozzles is a very important factor in effect 
ing rapid extinguishment of the fire, after it is 
discovered, so that property loss will be held to 
a minimum. 

In a fairly high percentage of fire extinguish 
ing system installations, the layout or arrange 
ment of the property to be protected is such that 
relatively long pipe lines must be provided to 
connect the source of Supply of the liquid carbon 
dioxide to remotely located nozzles; or a large 
capacity piping header must be provided to si 
multaneously supply the extinguishing medium 
to a number of discharge nozzles protecting a 
given hazard or to a number of branch pipe lines 
leading to different hazards that may require 
protection at the same time. ." 

It is the usual practice to so install carbon diox 
ide fire extinguishing systems that the liquid car 
bon dioxide is normally kept confined in a refrig 
erated storage tank, or in a bank of high pressure 
cylinders, until a fire occurs and is then admitted 
to the piping system. Because the long pipelines 
and/or the large capacity piping headers are at 
atmospheric pressure and normally are warm 
when the liquid carbon dioxide is admitted there 
to, there is considerable evaporation of the liquid 
carbon dioxide until a proper pressure and tem 
perature condition develops in the piping of the System. 
The Carbon dioxide vapor that is thus formed 
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in the piping system must be expelled through 
the nozzles before liquid carbon dioxide can reach 
the nozzles for being discharged therefrom. 
Since all nozzle sizes must be established with 
reference to the piping system so as to maintain 
a back-pressure at the nozzles that is in excess 
of at least eighty pounds per square inch, abso 
lute, the carbon dioxide vapor is discharged 
through such nozzles at a much slower rate than () 
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the nozzles will discharge liquid carbon dioxide. 
Another condition that results in a very slow dis 
charge of the carbon dioxide vapor is encoun 
tered in installations involving several hazards 
and including One Or more Small hazards which 
are protected by small capacity nozzles receiving 
their supply of carbon dioxide from large ca 
pacity piping headers. In such instances the 
relatively large amount of carbon dioxide vapor 
that is formed in initially filling the headers may 
require as much, or even more, time to be dis 
charged through the Said small capacity nozzles 
as is required to effect the actual extinguishment 
of the fire with liquid carbon dioxide after it 
becomes available at the discharge nozzles. 

It is the primary object of this invention to 
provide apparatus for quickly freeing a fire ex 
tinguishing piping system of its initial charge of 
carbon dioxide vapor so as to materially shorten 
the time required for liquid carbon dioxide to 
reach the discharge nozzles. 
A further important object of the invention is 

to provide apparatus for quickly expelling the 
initial charge of carbon dioxide vapor from the 
portions of the fire extinguishing system piping 
located in advance of its liquid carbon dioxide 
nozzles and for automatically stopping the ex 
pelling of carbon dioxide when liquid is available in the system. 

Still another object of the invention is to pro 
vide the piping of a carbon dioxide fire extin 
guishing system with one or more normally open 
venting devices which will discharge carbon dis 
oxide vapor from the piping but will automati 
cally close when liquid carbon dioxide reaches 
said devices, whereby the discharge nozzles of the 
system, which are called upon to effect extin 
guishment of a fire, will be supplied with liquid 
very shortly after the carbon dioxide is first re 
leased into the piping from its source of supply. 
Other objects and advantages of the invention 

will be apparent during the course of the follow 
ing description. w 
In the accompanying drawing forming a part 

of this specification and in which like numerals 
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are employed for designating like parts through 
out the same, Figure 1 is a side elevational or schematic view 
of a fire extinguishing system having carbon di" 
oxide vapor venting devices properly assembled 
therein, Fig. 2 is a side elevational view of one of the 
vapor venting devices shown assembled in the 
system of Fig. 1, 

Fig. 3 is a sectional view taken on line 3-3 of 
Fig. 2, and Fig. 4 is a longitudinal sectional view of an 
expansion chamber that is included as a part of 
the vapor venting device shown in the preceding 
figures. 

In the drawing, wherein for the purpose of 
illustration is shown the preferred embodiment 
of this invention, and first particularly referring 
to Fig. 1, the reference character 5 designates a 
storage tank in which liquid carbon dioxide is 
to be confined at a controlled sub-ambient tem 
perature, and its corresponding vapor pressure, 
by means of an automatically controlled refrig 
erating system. . This type of bulk storage for 
liquid carbon dioxide is more fully illustrated 
in the Eric Geertz patents, No. 2,143,311, issued 
January 10, 1939, and No. 2,202,343, issued May 
28, 1940. The storage tank 5 is suitably confined 
in a housing 6 and the space between the hous 
ing and the exterior of the tank 5 is filled with 
a suitable heat insulating material to retard 
absorption of heat by the liquid carbon dioxide 
confined in the tank. 
The tank 5 has suitably connected thereto a 

relatively large capacity piping header through 
which the liquid carbon dioxide is to be delivered 
to any desired number of smaller capacity branch 
lines 8. For the purpose of normally confining 
the liquid carbon dioxide in the storage tank 5 
and for effecting its release into the header T 
when a fire occurs, a suitable valve 9 is connected 
in the header T at a desired point relatively close 
to the tank 5. It Will be appreciated that this 
valve 9 may be manually controlled or automati 
cally controlled. If it is automatically con 
trolled, it normally will be opened in response to 
the automatic detection of a fire at one or more 
of the hazards being protected by the system. 
When the system includes a plurality of branch 

lines, such as those designated by the reference 
characters 8 for separately or independently pro 
tecting different hazards, the admission of the 
liquid carbon dioxide from the piping header 7 
into the branch pipe line 8 that leads to the in 
volved hazard is controlled by a valve 0. In 
other words, one Valve O is provided for each one 
of the separate branch lines 8. These valves fo, 
which normally are referred to as selector valves, 
may be either manually or automatically con 
trolled in the same manner as referred to above in 
connection with the valve 9, which is normally 
referred to as the master valve. 
Each branch line 8 may have connected therein 

any desired number of liquid carbon dioxide dis 
charge nozzles, or other devices. Fig. 1 discloses 
one of the branch lines 8 as having connected 
therein a discharge nozzle which will directly 
apply the discharge of carbon dioxide onto the 
particular hazard that is to be protected there 
by. Additionally, this branch line 8 is illustrated 
as having connected thereto the hose line 2, 
normally wound on the reel 3 and having the 
discharge nozzle 4 connected to its Outer end. 
. Because the master valve 9 is normally closed. 
so that the liquid carbon dioxide will be confined 
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4. , 
in the storage tanks, the large capacity header 
normally will be in a non-pressure condition. 
That is to say, the pressure prevailing in the 
header 7 between the master valve 9 and the Se 
lector valves O will correspond to that of the at 
mosphere. The header T, also, will be at ambient 
temperature. Consequently, when the liquid car 
bon dioxide is admitted to the header 7, as a 
result of opening the master valve 9, there will be 
a substantial drop in pressure of the liquid carbon 
dioxide that is admitted to the header. Also, the 
low temperature liquid carbon dioxide admitted to 
the header will absorb a substantial amount of 
heat from the header until the temperature of the 
header is lowered to that of the carbon dioxide. 
Because of these two facts, or conditions, the 
liquid carbon dioxide first admitted to the header 
7, in filling this header, will evaporate and the 
header will be filled with carbon dioxide vapor. 
These same two conditions apply to the particular 
branch line 8 to which the carbon dioxide is ad 
mitted, by the opening of the proper selector 
valve 0, to effect delivery of the extinguishing 
medium to the particular hazard that is being 
consumed by the fire. Consequently, liquid car 
bon dioxide first admitted to the branch line 8 
that is involved will flash to vapor. 
As has been pointed out above, the discharge 

nozzles and 4 are designed for extinguishing 
a fire by the release of liquid carbon dioxide. 
These discharge nozzles, therefore, are not suit 
able for effecting a rapid liberation of the plping 
7-8 of its initial charge of carbon dioxide Vapor. 
Also, the discharge nozzles and 4 cannot be 
relied upon to effectively attack a fire when car 
bon dioxide vapor is being discharged therefron. 
Because it is very essential that liquid carbon 
dioxide be delivered to the discharge nozzles 
and 4 at the earliest moment possible after a 
fire is discovered, it becomes imperative that the 
initial charge of carbon dioxide vapor be ex 
pelled from the piping at a more rapid rate than 
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is possible with the discharge nozzles and 4. 
For that reason, the piping of the System is pro 
vided with a suitable number of vapor venting de 
vices which are designated by the reference char 
acter 5 in Fig. 1. It will be noted that one of 
these devices is provided for the large capacity 
piping header 7 while a second venting device is 
provided for the completely illustrated branch 
line 8. It is to be understood, however, that addi 
tional venting devices 5 may be employed and 
that they may be arranged in any suitable man 
ner in the system to most efficiently effect rapid 
discharge of the carbon dioxide vapor from the 
entire length of piping between the storage tank 
5 and each discharge nozzle. 
Each one of the vapor venting devices 5 is ill 

lustrated in Fig. 1 as being connected in a length 
of piping f6 that is coupled to the header T or 
a branch line 8. These pipe lines 6 are shown as 
being broken off beyond the venting devices 5. 
This is intended to illustrate that these pipes 
6 may open to the atmosphere or they may ex 

tend to a suitable point outside of the building 
provided with the fire extinguishing system so 
that the vented carbon dioxide vapor may be 
exhausted to the outside atmosphere. 
The detail construction of each one of the 

carbon dioxide vapor venting devices is clearly 
illustrated by the disclosures of Figs. 2 to 4 in 
clusive and will be described in connection with 
these figures. 

. The venting device includes a suitable valve 
housing or body T that is provided with an inlet 
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and an outlet . Between the inlet and the 

outlet, the body is provided with a partition 
2 that is formed with an opening 2 surrounded 
by a valve seat 22. In line with the axis of the 
opening 2, the valve body T is provided with an 
opening through which passes the valve stem 
24. This stem carries a valve head or member 
25 that is adapted to be moved into and out of 
engagement with the partition seat 22 for clos 
ing and opening the flow path through body. 
. The valve head or member 25 normally should 
occupy the unseated position illustrated in Fig. 
3 so that the venting device will be open for the 
discharge of carbon dioxide vapor. A spring 2 is 
threaded over the valve stem 24 and is connected, 
in a manner to be described, to the valve stem 
for normally holding the valye head or member 
unseated. - 
. The valve body T is provided with a hollow 
extension 27 that surrounds most of the project 
ing portion of the valve stem 24 and the spring 

the valve o 
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26. This hollow extension 27 is flanged at 28 for , 
having connected thereto the cap 29 by means of 
the screws 30. The cap 29 and the flange 2 
clamp between their opposed surfaces the periph 
eral edge of the flexible diaphragm 3. The cen 
tral portion of this diaphragm is connected to 

devices 5. 
25 

the outer end portion of the valve stem 24 by 
means of the discs 32 and 33 and the nut . 
These discs and the diaphragm function to con 
nect the outer end of the spring 26 to the valve 
stem 24. 
The space provided within the hollow extension 

27 is vented to the atmosphere by the opening 
35 so that atmospheric pressure will prevail in 
this space. The space is that is formed between 
the diaphragm 3 and the cap 29 is sealed so as to 
provide a fluid pressure chamber for the applica 
tion of fluid pressure to the outer surface of the 
diaphragm. When sufficient fluid pressure is 
thus applied to the diaphragm 3, it will overcome 
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vided with an end aperture for placing the pipe 
52 and the interior of the chamber 38 in restricted 
open communication with the interior of the in 
let portion of the valve body . It will be apa 
preciated, therefore, that any fluid flowing 
through the valve body. will be delivered in 
part to the interior of the expansion chamber 
it. If nothing prevents its exit, the fluid delivered 
to the chamber 8 will be exhausted to the atmos 
phere through the slot or gap that is provided 
between the peripheries of the chamber fiange 
42 and its plate 43. Also, the pressure prevailing 
in the chamber 38 at any given time is applied 
to the chamber 36 through the tubing 37. 
The operation of each of the vapor venting 

devices now will be described. 
When the liquid carbon dioxide initially ad 

mitted to the system piping 7-8 flashes to vapor, 
this vapor will be expelled through the valve 
bodies f of the venting devices 5 and will be 
carried off to a desired point by the associated 
pipe lines it. Some of this vapor will be delivered 
to the expansion chambers 38 associated with the 

This vapor, however, will be ex 
hausted from the chambers through the slots or 
gaps provided for this purpose. If a suitable 
number of vapor venting devices 5 is provided 
for the system, the initially formed vapor will be 
vented from the system in a very small number 
of Seconds. 

- When the piping of the system is supplied with 
liquid carbon dioxide that does not flash to vapor 
at the location of each one of the venting de 
vices 5, a portion of this liquid will flow into 

35 the valve body and a part of this liquid will 
be delivered to the bore of the tip 5 through 
the aperture 53. Because the bore of the tip 

is of substantially greater diameter than the 
diameter of the aperture 53, the liquid carbon 

10 dioxide admitted to the tip bore will expand and 

the force of the spring 26 and will move the 
valve head or member 25 against the seat 22 for 
closing off the flow path for carbon dioxide vapor 
that is normally provided through the valve body 

. 

Figs. 2 and 3 disclose a suitable length of tubing 
37 that is connected to the cap 29 at one end for 
communicating with the chamber 36 formed be 
tween the cap and the diaphragm 3. This tubing 
extends to an expansion chamber 38 and is con 
nected to the same by the nipple 39, see Figs. 2 
and 4. This chamber 38 is formed by a section 
of tubing 40 that is closed at one end by the 
welded plate 4. The remaining end of the cham 
ber is provided with an exterior flange 42. Con 
nected to this flange is a plate 43. The plate, how 
ever, is held in spaced relation to the flange 42 
by means of the thin spacers 44 that surround the 
screws 45 which fasten the plate 43 to the chamber 
flange 42. It will be appreciated, therefore, that 
the interior of the chamber 38 is open to the at 
mosphere through the space or gap that is left 
between the fange 42 and plate 43. 
. The chamber wall 38 is provided with an open 
ing 46 in which is fitted a nipple 47. This nipple 
is welded to the chamber wall at 48. A short 
length of tubing 49 is threadedly connected to the 
nipple 47 at one end and is threaded in an open 
ing 50 formed in the wall of the valve body T in 
"close proximity to the inlet 8. A tip 5 is suit 
ably fastened to the inner end of the tube, bear 
ing the reference numeral 52, and extends into 
the interior of the valve body fl. This tip is pro 
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its pressure will drop. The bore of the pipe sec 
tion 52 and the interior of the chamber 38 will 
permit further expansion and pressure drop of 
the liquid carbon dioxide passing through the 
tip aperture 53. This expansion of the liquid 
Carbon dioxide will cause the pressure of the 
liquid to drop to a value below 75 pounds per 
Square inch, absolute, with the result that the 
liquid carbon dioxide will be changed to a mix 
ture of Snow and vapor. As the snow attempts 
to escape from the chamber 38 through the 
slot or gap formed between the flange 42 and 
the plate 43, the Snow will progressively block 
up this slot or gap and freeze so as to finally 
completely close this end of the chamber 38. 
Pressure will build up in the chamber 38 as the 
slot or gap is closed and this vapor pressure 
will be applied to the diaphragm chamber 36 
through the tubing 37. When sufficient vapor 
pressure develops in the chamber 36, the dia 
phragm 3 ? will deliver this pressure to the valve 
head 25 through its stem 24 and the valve head 
will be seated to prevent further passage of 
carbon dioxide through the valve body . The 
valve head 25 will remain seated until the pres 
sure in the piping drops to a value that will en 
able the spring 26 to again function to unseat 
the valve head 25. By the time the valve head 
25 is unseated, the carbon dioxide snow that is 
formed in the expansion chamber 38 and that 
is blocking the exhaust slot or gap for this cham 
ber has evaporated or sublimed. The carbon 
dioxide vapor venting device, therefore, is auto 
matically returned to a condition in which it 
will vent vapor that is formed in the piping if 
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the liquid carbon dioxide is again admitted there 
to. It will be appreciated that the source of sup 
ply of liquid carbon dioxide need not be ob 
tained from a refrigerated, bulk storage tank, 
such as 5, but may be obtained from a bank of 
high pressure cylinders. Also, the piping of the 
system need not include a large capacity piping 
header 7 to make use of vapor venting devices 
desirable. In other words, the System may in O 

clude a long length of piping that is required 
to deliver the carbon dioxide from its source of 
supply to a remotely located hazard. It further 
will be appreciated that the pressure chamber 
38 need not be placed in communication with 
the interior of the valve body 7 adjacent its 
inlet 8 but may be connected to any portion 
of the valve body and the piping 7, 8, or 6 from 
which liquid carbon dioxide can be obtained. 

It is to be understood that the form of this 
invention herewith shown. and described is to 
be taken as the preferred example of the same, 
and that various changes in the shape, size, and 
arrangement of parts may be resorted to without 
departing from the spirit of the invention or the 
scope of subjoined claims. 

Having thus described the invention, I claim: 
1. The combination with a fire extinguishing 

system comprising a source of Supply of liquid 
carbon dioxide, piping extending from Said 
source of supply to the point or points of dis 
charge, liquid carbon dioxide discharge means 
connected to the piping at the points of dis 
charge, and valve means in the piping adjacent 
the source of supply for admitting carbon dioxide 
into the piping, of a plurality of normally open 
carbon dioxide vapor venting valves connected 
in the piping at spaced intervals between the . 
said valve means and the discharge means, pres 
sure fluid operated means for closing each vapor 
venting valve, and means associated with each 
pressure fluid Operated means and responsive 
to the formation of carbon dioxide Snow and 
vapor resulting from the sudden expansion of 
liquid carbon dioxide to apply vapor pressure 
to said last mentioned means to cause said means 
to close its vapor venting device. 

2. The combination with a fire extinguishing 
system comprising a source of supply of liquid 
carbon dioxide, piping extending from said 
source of supply to the point or points of dis 
charge, liquid carbon dioxide discharge means 
connected to the piping at the points of dis 
charge, and valve means in the piping adjacent 
the source of supply for admitting carbon di 
oxide into the piping, of a plurality of normally 
open carbon dioxide vapor venting valves con 
nected in the piping at spaced intervals between 
the said valve means and the discharge means, 
pressure fluid operated means for closing each 
vapor venting valve, and chamber means con 
nected to each pressure fluid Operated means 
and responsive to the formation of carbon di 
oxide Snow and vapor resulting from the sudden 
expansion of liquid carbon dioxide to apply vapor 
pressure to said last mentioned means to cause 
said means to close its vapor venting valve. 

3. The combination with a fire extinguishing 
System comprising a source of supply of liquid 
carbon dioxide, piping extending from said 
source of supply to the point or points of dis 
charge, liquid carbon dioxide discharge means 
connected to the piping at the points of discharge, 
and valve means in the piping adjacent the 
Source of Supply for admitting carbon dioxide 
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into the piping, of a plurality of normally open 
carbon dioxide vapor venting valves connected 
in the piping at spaced intervals between the said 
Valve means and the discharge means, pressure 
fluid operated means for closing each vapor vent 
ing valve, and a chamber communicating with 
each pressure fluid operated means and with 
the piping at the location of the vapor venting 
valve for said means, said chamber having a 
restricted outlet opening through which carbon 
dioxide vapor will discharge to the atmosphere 
but which will be sufficiently blocked by carbon 
dioxide Snow formed in the chamber when liquid 
carbon dioxide expands therein to thereby bring 
about the application of vapor pressure to the 
pressure fluid operated means to cause said 
means to close its vapor wenting valve. 

4. The combination with a fire extinguishing 
System comprising a source of supply of liquid 
carbon dioxide, piping extending from said source 
of Supply to the point or points of discharge, liq 
uid carbon dioxide discharge means connected 
to the piping at the points of discharge, and valve 
means in the piping adjacent the source of supply 
for admitting carbon dioxide into the piping, of 
a plurality of normally open carbon dioxide vapor 
venting valves connected in the piping at spaced 
intervals between the said valve means and the 
discharge means, pressure fluid Operated means 
for closing each vapor venting valve, and means, 
having a restricted Opening to the atmosphere, 
providing communication between each pressure 
fluid Operated means and the piping at the lo 
cation of the vapor venting valve for said pres 
sure fluid operated means, said restricted opening 
allowing carbon dioxide vapor to discharge there 
through when said vapor fills the piping at its 
location but blocking up with snow when liquid 
carbon dioxide reaches the piping at its location. 

5. In combination, a source of liquid carbon di 
oxide, a pipe line, having a device for discharging 
liquid carbon dioxide, connected to said source, 
means for controlling the admission of carbon 
dioxide into the pipeline from said source, a car 
bon dioxide vapor venting valve connected to the 
pipe line and normally open to the atmosphere, 
and means for closing said vapor venting valve op 
erative in response to the formation of Snow re 
sulting from the expansion of liquid carbon di 
oxide obtained from the pipe line. 

6. In combination, a source of liquid carbon di 
oxide, a pipe line, having a device for discharg 
ing liquid carbon dioxide, connected to said 
source, means for controlling the admission of 
carbon dioxide into the pipeline from said source, 
a fluid pressure closed carbon dioxide vapor vent 
ing valve connected to the pipe line and nor 
mally Open to the atmosphere, and means op 
erative in response to the formation of snow re 
sulting from the expansion of liquid carbon di 
oxide obtained from the pipe line, for applying 
vapor pressure to the venting valve to close same. 

7. The combination with a pipe line into which 
liquid carbon dioxide is released when required 
at a point of use served by said pipe line, of nor 
mally Open means. for venting from the pipe line 
the vapor that is formed therein when the liquid 
carbon dioxide is first released into the pipe line, 
said venting means comprising normally open 
valve, and means for closing the valve operative 
in response to a change in phase of the carbon 
dioxide from liquid to solid. 

8. The combination with a pipe line into which 
liquid carbon dioxide is released when required 
at a point of use served by said pipe line, of nor 



maily open means for venting from the pipe line 
the vapor that is formed therein when the liquid 
carbon dioxide is first released into the pipe line, 
and means to close the venting means responsive 
to a change in phase of carbon dioxide from liquid 
to Solid when liquid carbon dioxide is in the pipe 
line at the venting means. 

9. Carbon dioxide vapor venting means, com 
prising a valve body having a flow path there 
through, a valve member in the body movable be 
tween two positions for Opening and closing said 
flow path, yieldable means normally holding said 
valve member in its open position, pressure fluid 
operated means for moving said valve to its closed 
position, and means for applying carbon dioxide 
vapor pressure to said pressure fluid operated 
means operative in response to a change in phase 
of carbon dioxide from liquid to solid when liquid 
carbon dioxide passes through the flow path of 
the valve body. 

10. Carbon dioxide vapor venting means, com 
prising a valve body having a flow path there 
through, a valve member in the body movable be 
tween two positions for opening and closing said 
flow path, yieldable means normally holding said 
valve member in its open position, pressure fluid 
operated means for moving said valve to its closed 
position, and means for applying carbon dioxide 
vapor pressure to said pressure fluid Operated 
means to move the valve member to its closed po 
sition when liquid carbon dioxide is passing 
through the flow path of the valve body, said last 
mentioned means comprising a chamber having a 
restricted outlet opening through which carbon 
dioxide vapor will discharge to the atmosphere 
but which will be blocked by carbon dioxide Snow 
formed in the chamber when liquid carbon di 
oxide expands therein, and piping means connect 
ing the chamber to the valve body flow path and 
to the pressure fluid operated means. 

11. Carbon dioxide vapor venting means com 
prising means forming a path through which car 
bon dioxide vapor will be permitted- to flow, and 
carbon dioxide pressure operated means for clos 
ing said path when liquid carbon dioxide starts 
to flow through the path, said last mentioned 
means being responsive to the pressure developed 
when the phase of the carbon dioxide changes 
from liquid to Solid. 

12. Carbon dioxide vapor venting means, com 
prising means forming a path through which car 
bon dioxide vapor will be permitted to flow, car 
bon dioxide pressure operated means for closing 
said path, and means for applying carbon di 
oxide vapor pressure to said pressure operated 
means operative in response to a change in phase 
of carbon dioxide from liquid to solid when liquid 
carbon dioxide passes through Said path. 

13. Carbon dioxide vapor venting means, com 
prising a valve having a normally open flow path 
therethrough, carbon dioxide pressure operated 
means for closing said valve, and means for ap 
plying carbon dioxide vapor pressure to said pres 
Sure operated means operative in response to a 
change in phase of carbon dioxide in said pressur 
applying means from liquid to solid. 

14. Means for venting vapor from a pipe line 
into which liquid carbon dioxide is Occasionally 
released, comprising means forming a flow path 
through which carbon dioxide will be permitted to 
flow, means for closing said flow path, pressure 
fluid operated means for actuating said flow path 
closing means to close said path, means forming 
a carbon dioxide vapor by-pass line between the 
pressure fluid operated means and said flow path, 
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and means connected in said by-pass line to delay 
the actuation of said pressure fluid operated 
neas. 
15. Means for venting vapor from a pipe line 

into which liquid carbon dioxide is occasionally 
released, comprising a valve having a normally 
open flow path therethrough, pressure fluid oper 
ated means for closing said flow path when a 
predetermined pressure has been built up in said 
pressure fluid operated means, piping connecting 
said pressure fluid operated means and said flow 
path, and means connected in said piping to delay 
the building up of pressure in said pressure fluid 
operated means. 

16. Means for venting vapor from a pipe line 
into which liquid carbon dioxide is occasionally 
released, comprising a valve having a normally 
Open flow path therethrough, a member in the 
valve movable between two positions for opening 
and closing the flow path, pressure fiuid operated 
means for moving said valve member into its 
closed position when a predetermined working 
pressure has been built up in the pressure fluid 
operated means, means forming a carbon dioxide 
vapor by-pass line between the pressure fluid 
operated means and said vapor flow path through, 
the valve, and means connected in said by-pass 
line to delay the actuation of said pressure fluid 
Operated means. 

17. The combination with a fire extinguishing System comprising a source of supply of liquid 
carbon dioxide, piping extending from said source 
of supply to the point or points of discharge, 
liquid carbon dioxide discharge means connected 
to the piping at the points of discharge, and 
valve means in the piping adjacent the source of 
supply for admitting liquid carbon dioxide into 
the piping, of a plurality of normally open went 
ing valves connected in the piping at spaced in 
tervals between the said valve means and the 
discharge means for quickly emptying the pipes 
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of carbon dioxide vapor that is formed therein 
as a result of flashing of the liquid carbon dioxide 
initially released into the piping, pressure fluid 
operated means for closing said venting valves as 
Soon as a proper working pressure of carbon diox 
ide vapor has been built up therein, means form 
ing a carbon dioxide flow path between each 
pressure fluid operated means and the piping up 
stream of this associated venting valve, and 
means located in said flow path for throttling 
the flow of carbon dioxide therethrough to delay 
the development of said working pressure in the 
pressure fluid operated means for a predeter 
mined interval of time to prevent the premature 
closing of the venting valve. 

18. In combination, a pipe line into which 
liquid carbon dioxide is released when required 
for discharge at a point of use served by said 
pipeline, a normally open vent valve connected 
to the pipe lines for release to the atmosphere 
of the vapor that is formed in the pipe line when 
lituid carbon dioxide is first released into the 
pipe line, pressure fluid operated means for clos 
ing said vent valve as soon as a proper working 
pressure of carbon dioxide vapor has been built 
up therein, means forming a carbon dioxide flow 
path between said pressure fluid operated means 
in the pipe line upstream of the vent valve, and 
means located in said flow path for throttling the 
flow of carbon dioxide therethrough to provide 
for the elapse of a predetermined length of time, 
after liquid carbon dioxide is released into the 
pipe line, before the said working pressure is 
built up in said pressure fluid operated means. 

19. Means for venting vapor from a pipe line 
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into which liquid carbon dioxide is occasionally 
released, comprising a valve body having a 
carbon dioxide vapor flow path therethrough, 
a valve member in the valve body movable be 
tween two positions for opening and closing said 
flow path, resilient means normally holding said 
valve member in its open position, pressure fluid 
operated means for moving said valve member 
into its closed position when a predetermined 
working pressure has been built up therein, 
means forming a carbon dioxide vapor by-pass 
line between the pressure fluid operated means 
and said vapor flow path through the valve body, 
and means located in said by-pass line for throt 
tling the flow of carbon dioxide therethrough 
to delay the development of the working pressure 
in the pressure fluid means for a predetermined 
interval of time after carbon dioxide has been de 
livered to the flow path through the valve body. 

20. Means for venting vapor from a pipe line 
into which liquid carbon dioxide is occasionally 
released, comprising a valve body having a 
carbon dioxide vapor flow path therethrough, a 
valve member in the valve body movable be 
tween two positions for opening and closing said 
flow path, resilient means normally holding Said 
valve member in its open position, pressure fluid 
operated means for moving said valve member 
into its closed position when a predetermined 
working pressure has been built up therein, means 
forming a carbon dioxide vapor by-pass line be 
tween the pressure fluid operated means and said 
vapor flow path through the valve body, means 
located in said by-pass line for throttling the 
flow of carbon dioxide therethrough to delay the 
development of the working pressure in the pres 
sure fluid operated means for a predetermined 
interval of time after carbon dioxide has been 
delivered to the flow path through the valve 
body, and a receiver connected in the by-pass 
line between the throttling means and the pres 
sure fluid operated means to increase the effec 
tive volumetric capacity of the pressure fluid 
operated means to further delay the develop 
ment of said working pressure in the pressure 
fluid operated means. 

21. Means for venting vapor from a pipe line 
into which liquid carbon dioxide is occasionally 
released, comprising a valve body having a 
carbon dioxide vapor flow path therethrough, 
a valve member in the Wave body movable be 
tween two positions for opening and closing said 
flow path, resilient means normally holding said 
valve member in its open position, pressure fluid 
operated means for moving said valve member 
into its closed position when a predetermined 
working pressure has been built up therein, 
means forming a carbon dioxide vapor by-pass 
line between the pressure fluid operated means 
and said vapor flow path through the valve body, 
means located in said by-pass line for throttling 
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the flow of carbon dioxide therethrough to delay 
the development of the working pressure in the 
pressure fluid operated means for a predeter 
mined interval of time after carbon dioxide has 
been delivered to the flow path through the 
valve body, a receiver connected in the by-pass 
line between the throttling means and the pres 
Sure fluid operated means to increase the effec 
tive volumetric capacity of the pressure fluid 
Operated means to further delay the develop 
ment of said working pressure in the pressure 
fluid operated means, and means for slowly ex 
hausting the vapor from the pressure fluid oper 
ated means, after the release of liquid carbon 
dioxide into said pipe line has ceased, to permit 
the resilient means to return the vent valve mem 
ber to its open position. 

22. Means for venting vapor from a pipe line 
into which liquid carbon dioxide is occasionally 
released, comprising a valve body having a 
carbon dioxide vapor flow path therethrough, 
a valve member in the valve body movable be 
tween two positions for opening and closing said 
flow paths, resilient means normally holding said 
valve member in its open position, pressure fluid 
Operated means for moving said valve member 
into its closed position when a predetermined 
working pressure has been built up therein, 
means forming a carbon dioxide vapor by-pass 
line between the pressure fluid operated means 
and said vapor flow path through the valve body, 
means located in said by-pass line for throttling 
the flow of carbon dioxide therethrough to delay 
the development of the working pressure in the 
pressure fluid operated means for a predeter 
mined interval of time after carbon dioxide has 
been delivered to the flow path through the 
valve body, a receiver connected in the by-pass 
line between the throttling means and the pres 
sure fluid operated means to increase the effec 
tive volumetric capacity of the pressure fluid 
operated means to further delay the develop 
ment of said working pressure in the pressure 
fluid operated means, and means for slowly ex 

5 hausting the vapor from the pressure fluid oper 
ated means, after the release of liquid carbon 
dioxide into said pipe line has ceased, to permit 
the resilient means to return the vapor vent valve 
member to its open position. 
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