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UNITED STATES PATENT OFFICE 
2,480,391 

WENTING MEANS 
Hilding W. Williamson, Chicago, Ill., assignor to 
Cardox Corporation, Chicago, Ill., a corporation 
of Illinois 

Application February 26, 1947, Serial No. 731,099 
(C. 62-1) 12 Claims. 

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 me 
dium. 
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 
dioxide be delivered to the point or points of 
discharge if the most efficient extinguishing ac 
tion is to be obtained. For that reason, the 
nozzles, or other discharge devices, employed for 
effecting release of the extinguishing medium 
are designed especially for handling liquid car 
bon dioxide and are so positioned relative to the 
hazard as to make proper use of the Snow and 
vapor type of discharge that results from the re 
lease of liquid carbon dioxide to the atmosphere. 
It will be obvious, therefore, that the delivery 
of carbon dioxide vapor to such discharge noz 
zles, or the like, Will not help to any material ex 
tent 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 nozzle is a very important factor 
in effecting rapid extinguishment of a fire after 
it is discovered so that property loss will be held 
to a minimum. 
A fairly high percentage of fire extinguishing 

system installations require relatively long pipe 
lines to connect the source of supply of the liquid 
carbon dioxide to the discharge nozzles that are 

, located at the remotely positioned property to be 
protected. In other installations, a large ca 
pacity piping header must be provided to simul 
taneously supply the extinguishing medium to a 
number of discharge nozzles protecting a given 
hazard, or to a number of branch pipe-lines lead 
ing to different hazards that may require pro 
tection at the same time. 

It is the usual practice to so install carbon di 
oxide fire extinguishing Systems that the liquid 
carbon dioxide, normally is kept confined in a 
refrigerated 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 
pipe-lines and/or the large capacity piping head 
ers are at atmospheric pressure and are at the 
temperature of the surrounding atmosphere when 
the liquid carbon dioxide is admitted thereto, 
there is considerable evaporation of the liquid 
carbon dioxide first released into the piping until 
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2 
a proper pressure and temperature condition de 
velops in the piping of the systems. 
The carbon dioxide vapor that is thus formed 

in the piping system must be expelled through 
the nozzles before liquid carbon dioxide can reach 
the nozzles for discharge onto the fire. Since 
all nozzle sizes must be established with reference 
to the piping System so as to maintain a desired 
back-pressure at the nozzles that is in excess of 
at least eighty pounds per square inch, absolute, 
the carbon dioxide vapor is discharged through 
such nozzles at a much lower rate than the 
nozzles are capable of discharging liquid carbon 
dioxide. Another condition that results in a very 
slow discharge of the carbon dioxide vapor is 
encountered in installations involving several 
hazards and including one or more Small ha2 
ards which are protected by Small capacity noz- . 
zles receiving their supply of carbon dioxide from 
large capacity piping headers. In such instances, 
the relatively large amount of carbon dioxide 
vapor that is formed in initially filling the head 
ers may require as much, or even more, time to 
be discharged through the said Small capacity 
nozzles as is required to effect the actual extin 
guishment of the fire with liquid carbon di 
oxide after the latter 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 di 
oxide 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 
discharge nozzles and for automatically stopping 
the expelling of carbon dioxide vapor after the 
elapse of a predetermined time interval. 

Still another object of the invention is to pro 
vide the piping of a liquid carbon dioxide fire ex 
tinguishing system with one or more normally 
Open Venting valves which will discharge carbon 
dioxide vapor from the piping for a predeter 
mined length of time after the vapor has first 
reached said valves and which will then auto 
matically close, whereby the discharge nozzles 
of the system, which are operable to effect ex 
tinguishment of a fire by releasing liquid car 
bon dioxide to the atmosphere, will be supplied 
with the required liquid carbon dioxide much 
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more quickly than would be the case if said vent 
ing valves were not employed. 
Other objects and advantages of the invention 

will be apparent during the course of the fol 
lowing description. 

In the accompany drawings forming a part of 
this specification and in which like numerals 
are employed for designating like parts through 
Out the same, 
Figure 1 is a side elevational view of a fire ex 

tinguishing system having carbon dioxide vapor 
venting valves properly assembled therein, 

Figure 2 is a side elevational view of one of the 
vapor venting valves that are shown assembled 
in the system of Fig. 1, 

Figure 3 is a sectional view taken on line 3-3 
of Fig. 2, 

Figure 4 is a detail, vertical Sectional view 
showing a pressure regulating valve and a flow 
throttling device that are connected in a by-pass 
line shown associated with the vapor venting 
valve of Figs. 2 and 3, 

Figure 5 is a similar view to Fig. 2 but illus 
trates a slight modification that involves a capac 
ity increasing receiver connected in the by-pass 
line of the vapor venting valve, and 

Figure 6 is a detail, vertical sectional view that 
more clearly illustrates the construction of the 
receiver shown in Fig. 5. 
In the drawings, wherein for the purpose of 

illustration are shown the preferred embodiments 
of this invention, and first particularly referring 
to Fig. 1, the reference character 5 designates a 
storage tank in which liquid carbon dioxide is 
confined at a controlled sub-ambient tempera 
ture, and its corresponding vapor pressure, by 
means of an automatically controlled refrigerat 
ing system, not shown. This type of bulk storage 
for liquid carbon dioxide is more fully illustrated 
in the Eric Geertz patent, 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 housing 
and the exterior of the tank 5 is filled with a suit 
able heat insulating material to retard absorp 
tion of heat from the surrounding atmosphere by 
the liquid carbon dioxide stored in the tank. 
The tank 5 has suitably connected thereto a 

relatively large capacity piping header 7 through 
which the liquid carbon dioxide is to be delivered 
to any desired number of branch lines 8 of smaller 
capacity. For the purpose of normally confining 
the liquid carbon dioxide in the storage tank 5, 
and for effecting its release into the header 7 when 
a fire occurs, a suitable master valve 9 is con 
nected to the header 7 at a desired point located 
relatively close to the tank 5. It will be appre 
ciated that this master valve 9 may be either 
manually controlled or automatically controlled. 
If it is automatically controlled, it normally will 
be opened in response to the automatic detection 
of a fire at one or more of the hazards being pro 
tected 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 O. These 
are known as Selector valves and one such valve 
is provided for each one of the separate branch 
lines 8. These selector valves O may be either 
manually controlled or automatically controlled 
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in the same manner as has been referred to above 
in connection with the master valve 9. 

Each branch line 8 may have connected there 
in any desired number of liquid carbon dioxide 
discharge nozzles, or the like. Fig. 1 discloses one 
of the branch lines 8 as having connected therein 
a discharge nozzle if which will directly apply 
the discharge of carbon dioxide onto the particu 
lar hazard that is to be protected thereby. Addi 
tionally, this branch line 8 is illustrated as having 
connected thereto a 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 
in the storage tank 5, the large capacity header 
7 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 sev 
eral selector valves 0, will correspond to that of 
the atmosphere. The header 7, also, will be at 
ambient temperature. Consequently, when the 
liquid carbon 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 heater. 
Also, the low temperature liquid carbon dioxide 
admitted to the header will absorb a substantial 
amount of heat from the header until the tem 
perature of the header is lowered to that of the 
carbon dioxide. Because of these two conditions, 
the liquid carbon dioxide first admitted to the 
header 7, for the purpose of filling this header, 
will vaporize and the header will be filled with 
carbon dioxide vapor. These same two conditions 
apply to the particular branch line 8 into which 
the carbon dioxide is released, by the opening 
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of the proper selector valve fo, to effect delivery 
of the extinguishing medium to the particular 
hazard that is being consumed by the fire. Con 
Sequently, the liquid carbon dioxide that is first 
admitted to one of the branch lines will flash 
to vapor. 
As has been pointed out above, the discharge 

nozzles if and 4 are designed for extinguishing 
a fire when liquid carbon dioxide is delivered 
thereto for release into the surrounding atmos 
phere. These discharge nozzles, therefore, are 
not suitable for effecting a rapid liberation of the 
piping 7-8 of the carbon dioxide vapor that is 
initially formed therein. Also, the discharge 
nozzles and 14 cannot be relied upon to effec 
tively attack a fire when carbon dioxide vapor 
is being discharged therefrom. 
Because it is very essential that liquid carbon 

dioxide be delivered to the discharge nozzles 
and 4 at the earliest possible monent 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 
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 
valves which are designated by the reference 
character 5 in Fig. 1. It will be noted that one 
of these valves is provided for the large CapaC 
ity piping header 7 while a second vapor venting 
valve is provided for the completely illustrated 
branch line 8. It is to be understood, however, 
that additional vapor venting valves 5 may be 
employed and that they may be arranged in any 
Suitable manner in the system to most effectively 
provide rapid discharge of the carbon dioxide 
vapor from the piping system. 
Each one of the vapor wenting valves 5 is ill 
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lustrated in Fig. 1 as being connected in a length 
of piping 6 that is coupled to the header 7 or a 
branch line 8. These pipe-lines 6 are shown as 
being broken-off beyond the vapor venting valves 
5. This is intended to illustrate that these pipes 
G may open to the atmosphere in the vicinity 

of the plping or they may extend to a suitable 
point outside of the building provided with this 
fire extinguishing system so that the vented car 
bon dioxide vapor may be exhausted to the out 
side atmosphere. 
The detail construction of each one of the 

carbon dioxide vapor venting valves is clearly ill 
lustrated by the disclosures of Figs. 2 to 6 in 
clusive. Figs. 2 to 4 inclusive illustrate one form 
of vapor venting valve while Figs. 5 and 6 illus 
trate a slight modification. These two construc 
tions will be described in detail in connection 
with these several figures. 

First referring to Figs. 2 to 4 inclusive, it will 
be seen that the vapor venting valve includes a 
Suitable valve housing or body T that is provided 
with an inlet 8 and an outlet 9. Between the 
inlet and the Outlet, the body is provided with 
a partition 20 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 is pro 
vided with a packed opening 23 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 valve 
seat 22, of the partition 20, for closing and open 
ing the fiow path that is provided through the 
valve body 7. 
The valve head or member 25 normally should 

occupy the unseated position illustrated in Fig. 3 
so that the vapor venting valve will be open for 
the discharge of carbon dioxide vapor from the 
associated piping. A spring 26 is threaded over 
the valve stem 24 and is connected, in a manner 
to be described, to the valve stem for normally 
holding the valve head or member unseated. 
The valve body f is provided with a hollow 

extension 27 that surrounds most of the project 
ing portions of the valve stem 24 and the Spring 
26. This hollow extension is flanged at 28 for 
having connected thereto the outwardly dished 
cap 29 by means of the screws 30. The cap 29 
and the flange 28 have clamped between their 
opposed surfaces the periphery or margin of the 
flexible diaphragm 3. The central portion of 
this diaphragm is connected to the outer end 
portion of the valve stem 24 by means of the discs 
32 and 33 and the lock nut 34. These discs and 
the diaphragm function to connect the outer end 
of the spring 26 to the valve stem 24. 
The space provided within the hollow exten 

sion 27 is vented to the atmosphere by the port 35 
so that atmospheric pressure will prevail in this 
space. The space or chamber that is formed 
between the diaphragm 3 and the cap 29, which 
space is designated by the reference character 
36, is sealed so as to provide a fluid pressure cham 
ber for the application of fluid pressure to the 
outer surface of the diaphragm 3. When a suit 
able working fluid pressure is built-up in the 
chamber 36 and is applied to the outer face of 
the diaphragm 3, the force of the spring 26 will 
be overcome and the diaphragm 3 will be dis 
placed to move the valve head or member 25 
against the seat 22 for closing-off the flow path 
for carbon dioxide vapor that is normally pro 
vided through the valve body f. 

Figs. 2, 3 and 4 disclose a by-pass line 37that 
communicates at one end with the fluid pressure 
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6 
chamber 36 and communicated it, its otie end 
with the interior of the valve body 7 on the inlet 
side of the partition. 20. It is to be understood, 
however, that the last mentioned end portion of 
the by-pass line 37 may be connected to the as 
Sociated length of piping 6, or even to the header 
7 or the branch line 8, just So the point of con 
nection is upstream of the venting valve partition 
20 and its opening 2 f. 
By referring more specifically to Fig. 4, it will 

be seen that the portion of the by-pass line 3 
that is located adjacent the vapor venting valve 
consists of a relatively stiff or rigid pipe section 
38 that includes a bore portion 39 and a bore por 
tion 40. The bore portion 39 communicates with 
the interior of the valve casing or housing 7 and 
terminates at its outer end in an enlarged valve 
chamber 4. The outlet opening of this valve 
chamber is partially closed by a valve seat forming 
disc 42. 
This valve seat forming disc 42 constitutes a 

part of a pressure regulating valve that is desig 
nated in its entirety by the reference character 
43. This pressure regulating valve specifically in 
cludes an inner, dished casing portion 44 and an 
outer dished casing portion 45. These casing por 
tions are peripherally flanged to permit the pe 
ripheral edge portion of the diaphragm 46 to 
be clamped therebetween when the casing por 
tions 44 and 45 are connected by the bolts and 
nuts 47. 
The diaphragm 46 has the outer end portion 

of the valve stem 48 suitably connected thereto. 
This stem carries the valve head 49 that coop 
erates with the valve seat forming disc 42 and 
is located on the upstream side thereof. It will 
be seen, therefore, that when fluid pressure is 
developed in the space between the inner casing 
portion 44 and the diaphragm 46, the diaphragm 
will be flexed outwardly to move the valve head 
49 toward or into engagement with the valve seat 
disc 42. 
To properly counteract the fluid pressure that 

is developed in the casing of the pressure regul 
lating valve 43, or below the diaphragm 46, a 
Spring 50 is arranged so as to bear at one end 
against the diaphragm 46. A disc 5 is suitably 
fastened to the outer end of this spring 50 and to 
the inner end of the adjustment screw 52 that is 
threaded in the extension 53 formed on the cas 
ing portion 45. An operating wheel 54 is at 
tached to the outer end portion of the adjusting 
Screw 52. The space within the casing of the 
pressure regulator valve, located outwardly of 
the diaphragm 46, is vented to the atmosphere by 
the port 55 so that atmospheric pressure will pre 
Vail within this portion of the casing. 
This pressure regulating valve 43 will function 

to maintain at a constant pressure value any car 
60 bon dioxide vapor that flows through the bore 39 of the length of pipe 38. By adjusting the screw 

52, through the medium of the operating wheel 
54, the pressure exerted by the spring 50 on the 
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diaphragm 46 may be adjusted or varied to regu 
late the pressure at which the carbon dioxide 
vapor is discharged past the valve head 49 and 
the disc seat 42. . 
This constant pressure carbon dioxide vapor 

will flow from the casing of the pressure regulat 
ing valve 43 into the bore portion 40 of the length 
of piping 38 and will be discharged through the 
throttling orifice 56that is located at the outer ex 
tremity of the bore 40. This orifice 56 is intend 
ed to reduce to a desired extent the volume or rate 

75 of discharge of the constant pressure carbon 
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dioxide vapor that is delivered to the bore 4 of 
the pipe 38. It will be appreciated, therefore, that 
by regulating to a constant value the pressure 
of the carbon dioxide vapor that is permitted to 
flow into the bore 40, and by throttling the rate 
of discharge of the carbon dioxide vapor from this 

8 
An extremely small carbon dioxide vapor ex 

hausting port 58a is formed in a wall of the re 
ceiver 6. This exhausting port is intended to 
function in the same manner as the exhausting 

latter bore, the volume of carbon dioxide vapor " 
that is released through the orifice 56 can be pre 
determined. Consequently, the length of time 
required for a given volume of carbon dioxide 
vapor to be released through the orifice 5 can 
be accurately measured or predicted. 
The measured carbon dioxide vapor that is re 

leased through the orifice S6 is delivered to the 
pressure chamber 36 of the vapor venting valve 
5 through the tubing 57 that forms the second 

part of the by-pass line 37. With the carbon 
dioxide vapor being delivered to the chamber 36 
of the vapor venting valve 5 at a constant, pre 
determined rate, the amount of time required to 
build-up the proper working pressure within the 
chamber 36 can be predetermined. It will be ap 
preciated, therefore, that any desired predeter 
mined length of time may be required to elapse 
before the development of the work pressure in 
the chamber 36 that is necessary to move the 
valve body 25 into engagement with the valve 
seat 22 for closing-off the vapor flow path through 
the valve body 7 and the venting pipe-line 6. 
It will be apparent, therefore, that the vapor vent 
ing valve 5 can be caused to operate to vent or 
exhaust carbon dioxide vapor from the asso 
ciated header 7 or branch line 8 for a desired 
length of time and then be stopped by the closing 
of the vapor venting valve, 
After a particular fire has been extinguished, 

and the master valve 9 and appropriate selector 
valve to have been closed, it becomes necessary to 
exhaust the carbon dioxide vapor that remains 
in the inlet portion of the valve body T, the by 
pass line 37, and the pressure chamber 36. The 
extremely small vapor exhausting port 58 is pro 
vided for this purpose. In Fig. 4, this port 58 is 
illustrated as being formed in the coupling 59 
that connects the rigid pipe 38 to the tubing 57. 
It is to be understood, however, that this exhaust 
ing port 58 may be located at any other desired 
point. It further will be appreciated that the 
diameter of the exhausting port 58 should be so 
much Smaller than the diameter of the throttling 
orifice 56 that the rate of release of carbon dioxide 
vapor through the exhausting port 58 will not 
affect to a material extent the function performed 
by the throttling orifice 56. 

It will be appreciated that for practical rea 
Sons, the volumetric capacity of the pressure 
chamber 36, provided for each vapor venting 
valve 5, may be limited. Consequently, if it be 
comes desirable or necessary to prolong the clos 
ing of a vapor venting valve f 5 beyond the ca 
pacity of its pressure chamber 36, the pressure 
regulating valve 43, and the throttling orifice 56, 
it becomes necessary to increase the effective ca 
pacity of the pressure chamber 36. This increase 
in effective capacity can be accomplished in the 
manner illustrated by the modification shown in 
Figs. 5 and 6. In this modification, a carbon 
dioxide vapor receiver 60 is connected in the tub 
ing 57. The volumetric capacity of this receiver 
60, therefore, is added to the volumetric capacity 
of the pressure chamber 36. Of course, the vol 
umetric capacity of the length of tubing 37 can 
be increased in any other desired manner, such 
as by materially increasing the length of the 
tubing, or by materially increasing its diameter. 
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port 5 illustrated in Fig. 4. 
All other elements incorporated in the modif 

cation illustrated in Figs. 5 and 6 are the same 
as those illustrated in detail in Figs. 2 to 4 in 
clusive. For that reason, the same reference 
characters will be applied to these elements. 

It is to be understood that the forms of this 
invention herewith shown and described are to 
be taken as the preferred examples 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 the 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 liquid carbon 
dioxide into the piping, of a plurality of normally 
open venting valves connected in the piping at 
spaced intervals between the said valve means 
and the discharge means for quickly emptying 
the piping of the carbon dioxide vapor that is 
formed therein as a result of fashing of the 
liquid carbon dioxide initially released into the 
piping, pressure fluid operated means for clos 
ing each venting valve as soon as a proper work 
ing pressure of carbon dioxide vapor has been 
built-up therein, means forming a carbon dioxide 
flow path between each pressure fluid operated 
means and the piping upstream of its associated 
venting valve, means located in said flow path 
for regulating to a constant pressure the carbon 
dioxide flowing therethrough, and means located 
in said flow path downstream of said pressure 
regulating means for throttling the flow of con 
stant pressure carbon dioxide thereto to pro 
vide for the passage of a predetermined interval 
of time before the said working pressure is de 
veloped in said pressure fluid operated means. 

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 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 pip 
ing, of a plurality of carbon dioxide vapor venting 
outlets connected to the piping at spaced intervals 
between the said valve means and the discharge 
means through which the carbon dioxide vapor 
initially formed in the piping is to be quickly 
discharged, a normally open vent valve con 
trolling each venting outlet, pressure fluid oper 
ated means for closing each vent valve, each pres 
Sure fluid Operated means comprising a fluid 
chamber having a displaceable wall portion oper 
ably connected to its associated vent valve for 
closing the latter when a proper working pres 
Sure of carbon dioxide vapor has been built-up 
in the fluid chamber, means forming a carbon 
dioxide flow path between the fluid chamber of 
each pressure fluid operated means and the pip 
ing upstream of its associated vent valve, means 
located in each flow path for regulating to a 
constant pressure the carbon dioxide flowing 



9 
therethrough, means located in each flow path 
downstream of said pressure regulating means 
for throttling the flow of constant pressure car 
bon dioxide therethrough, and a receiver con 
nected in each flow path between the throttling 
means and the fluid chamber of the associated 
pressure fluid operated means to increase the 
effective volumetric capacity of said fluid cham 
ber so as to delay the development of the working 
pressure in the fluid chamber. 

3. In combination, a pipe-line into which liquid 
carbon dioxide is released when required for dis 
charge at a point of use served by said pipe-line, 
a normally open vent valve connected to the pipe 
line for releasing to the atmosphere the vapor 
that is formed in the latter when liquid carbon, 
dioxide is first released into the pipe-line, pres 
sure fluid operated means for closing 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 be 
tween said pressure fluid operated means and the 
pipe-line upstream of the vent valve, means 
located in said flow path for regulating to a con 
stant pressure the carbon dioxide flowing there 
through, and means located in said flow path 
downstream of said pressure regulating means 
for throttling the flow of the constant pressure 
carbon dioxide therethrough to provide for the 
passage of a predetermined interval of time before 
the said working pressure is developed in said 
pressure fluid operated means. 

4. In combination, a pipe-line into which liquid 
carbon dioxide is released when required for dis 
charge at a point of use served by said pipe-line, 
a normally open vent valve connected to the 
pipe-line for releasing to the atmosphere the 
vapor that is formed in the latter when liquid 
carbon dioxide is first released into the pipe-line, 
pressure fluid operated means for closing said 
vent valve, said pressure operated means com 
prising a fluid chamber having a displaceable wall 
portion operatively connected to the vent valve 
for closing the latter when a proper Working pres 
sure of carbon dioxide vapor has been built-up 
in the fluid chamber, means forming a carbon 
dioxide flow path between the fluid chamber and 
the piping upstream of the vent valve, means 
located in the flow path for regulating to a con 
stant pressure the carbon dioxide flowing there 

2,480,891. 
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located in said by-pass line downstream of the 
pressure regulating valve for throttling the flow 
of carbon dioxide therethrough to delay the de 
velopment of the working pressure in the pressure 
fluid means for a predetermined interval of time 
after carbon dioxide has been delivered to the flow 
path through the valve body. 

6. 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 con 
nected to the piping at the points of discharge, 
and valve means in the piping adjacent the 
Source of Supply for admitting liquid carbon di 
oxide into the piping, of a plurality of normally 
open venting valves, connected in the piping at 

20 
Spaced intervals between the said valve means 
and the discharge means for quickly emptying 
the pipe of carbon dioxide vapor that is formed 
therein as a result of flashing of the liquid car 
bon dioxide initially released into the piping, 
pressure fluid operated means for closing each 
venting valve as soon as a proper working pres 
sure of carbon dioxide vapor has been built-up 
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therein, by-pass means connecting each pressure 
fluid operated means to the piping upstream of 
its associated venting valve for delivering to the 
pressure fluid operated means substantially all 
of the by-passed carbon dioxide vapor, and means 
associated with each by-pass means for control 
ling the by-passed vapor to effect delivery at a 
slow constant rate to delay the development of 
said working pressure in the pressure fluid op 
erated means for a predetermined interval of time 
to prevent premature closing of the venting valve. 

7. In combination, a pipe-line into which 
liquid caron dioxide is released when required 
for discharge at a point of use served by said 
pipe-line, a normally open vent valve connected 
to the pipe-line for releasing to the atmosphere 
the vapor that is formed when liquid carbon di- . 
oxide is first released into the pipe-line, pressure 

50 
through, means located in the flow path down-e . 
stream of the pressure regulating means for 
throttling the flow of constant pressure carbon 
dioxide therethrough, and a receiver connected 
in the flow path between the throttling means and 
said fluid chamber to increase the effective vol 
umetric capacity of Said fluid chamber so as to 
delay the development of the working pressure 
in the fluid chamber. 

5. 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 between two 
positions for opening and closing said flow path, 
resilient means normally holding said valve mem 
ber 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 form 
ing a carbon dioxide vapor by-pass line between 
the pressure fluid operated means and the said 
vapor flow path through the valve body, a pres 
Sure regulating valve connected in the vapor by 
pass line to render constant the pressure of the 
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fluid operated means for closing said vent valve 
as soon as a proper working pressure of carbon 
dioxide vapor has been built-up therein, and by 
pass means connecting the first-mentioned 
means to the line upstream of the vent valve for 
delivering to the first-mentioned means sub 
stantially all of the by-passed carbon dioxide 
vapor at a slow constant rate until a predeter 
mined time has elapsed, after liquid carbon di 
oxide is released into said pipe-line, before the 
said working pressure is built-up in said pres 
sure fluid operated means. 

8. In combination, a pipe-line into which 
liquid carbon dioxide is released when required 
for discharge at a point of use served by said 
pipe-line, a normally open vent valve connected 
to the pipe-line for releasing to the atmosphere 
the vapor that is formed in the latter when liquid 
carbon dioxide is first released into the pipe-line, 
pressure fluid operated means for closing said 
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vent valve as soon as proper working pressure 
of carbon dioxide has been built-up therein, by 
paSS means connecting said pressure fluid Op 
erated means to the pipe-line upstream of the 
vent valve for delivering to said pressure fluid 
operated means substantially all of the by-passed, 
carbon dioxide vapor, and means associated with 
said by-pass means for controlling the by-passed 
vapor to effect delivery at a slow constant rate to 
provide for the elapse of a predetermined length 
of time, after liquid carbon dioxide is released 



11 
into the pipe-line, before the said working pres 
sure is built-up in said pressure fluid operated 
e8S 2. . 
9. Means for venting vapor from a pipe-line 

into which liquid carbon dioxide is occasionally 
released, comprising a valve body having a car 
bon dioxide vapor flow path therethrough, a 
valve member in the valve body movable between 
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, by 
pass means connecting said pressure fluid Oper 
ated means to said vapor flow path through the 
valve body for delivering to said pressure fluid 
operated means substantially all of the by-passed 
carbon dioxide vapor, and means associated with 
said by-pass means for controlling the by-passed 
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vapor to effect delivery at a slow constant rate to . 

interval of time after carbon dioxide has been 
delivered to the flow path through the valve 
body. . 

10. 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 between two 
positions for opening and closing said flow path, 
resilient means normally holding said valve men 
ber 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, by-paSS means 
connecting said pressure fluid operated means to 
said vapor flow path through the valve body for 
delivering to said pressure fluid operated means 
substantially all of the by-passed carbon dioxide 
vapor, means associated with said by-paSS means 
for controlling the by-passed vapor to effect de 
livery at a slow constant rate to delay the de 
velopment of the working pressure in the pressure 
fluid operated means for a predetermined in 
terval 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 be 
tween the means for controlling the by-passed 
Vapor and the pressure fluid operated means to 
increase the effective volumetric capacity of the 
pressure fluid operated means to further delay 
the development of said working pressure in the 
pressure fluid operated means. 

11. 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 between two 
positions for opening and closing said flow path, 
resilient means normally holding said valve mem 
ber in its open position, pressure fluid operated 

delay the development of the working pressure 
in the pressure fluid means for a predetermined 
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means for moving said valve member into 
closed position when a predetermined working 
pressure has been built-up therein, by-pass means 
connecting said pressure fluid operated means to 
said vapor flow path through the valve body for 
delivering to said pressure fluid operated means 
substantially all of the by-passed carbon dioxide 
vapor, means associated with said by-pass means 
for controlling the by-passed vapor to effect de 
livery at a slow constant rate to delay the de 
velopment of the working pressure in the pressure 
fluid operated means for a predetermined in 
terval of time after carbon dioxide has been de 
livered to the flow path through the valve body, 
a receiver connected in the by-pass line between 
the means for controlling the by-pass vapor and 
the pressure fluid operated means to increase the 
effective volumetric capacity of the pressure fluid 
operated means to further delay the development 
of Said working pressure in the pressure fluid 
operated means, and means for slowly exhausting 
the vapor from the pressure fluid operated means, 
after the release of liquid carbon dioxide into 
Said pipe-line has ceased, to permit the resilient 
means to return the vent valve member to its 
Open position. 

12. 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 between two 
positions for opening and closing said flow path, 
resilient means normally holding said valve mem 
ber 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, by-pass means 
connecting said pressure fluid operated means to 
Said vapor flow path through the valve body for 
delivering to said pressure fluid operated means 
Substantially all of the by-passed carbon dioxide 
Vapor, means associated with said by-pass means 
for controlling the by-passed vapor to effect de 
livery at a slow constant rate to delay the de 

5 Velopment of the working pressure in the pressure 
fluid operated means for a predetermined in 
terval 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 means for controlling the by-passed Vapor 
and the pressure fluid operated means to increase 
the effective volumetric capacity of the pressure 
fluid operated means to further delay the de 
velopment of said working pressure in the pres 
Sure fluid Operated means, and means for slowly 
exhausting the vapor from the pressure fluid 
Operated means, after the release of carbon 
dioxide into said pipe-line has ceased, to permit 
the resilient means to return the Vapor went 
Valve member to its open position. 

HILDING v. WILLIAMSON. 
No references cited. 


