
June 30, 1942. E. GEERTZ ET AL 2,287,873 
FIRE EXTINGUISHING APFARATUS 

Filed May 19, 1941 5. Sheets-Sheet l 

e 

Z2 
- 

Azeezzazz a 
6%7%, 4.6%ze 

  



June 30, 1942. E. GEERTZ ETAL 2,287,873 
FIRE EXTINGUISHING APPARATUS 

Filed May 19, 1941. 5. Sheets-Sheet 2 

?ta. - 2-2- 7 
4/2/ - - - stileaS 

J. - R-) 

E) , 
vuontos 

Aze (22erze 1.a 
(Žarves/62% 

"1stra a 

    

  

  

  

  

  

  

  

  



June 30, 1942. E. GEERTZ ETAL 2,287,873 
FIRE EXTINGUISHING APPARATUS 

Filed May 19, 194l ; 5 Sheets-Sheet 3 

A A H 7% 1. 
f T 7 % Sizé l6p : 

ruontos 

Aze (2erzea 
6%arvasa.6efz 

  

    

  



June 30, 1942. E. GEERTZ ETAL 2,287,873 
FIRE EXTINGUISHING APPARATUS 

Filed May 19, 194l 5. Sheets-Sheet 4 

3rventová 
Aver?eerife a 
(Zarves A.6% 

    

  

  

  



June 30, 1942. E. GEERTZ ETAL 2,287,873 
FIRE EXTINGUISHING AppARATUS 

Filed May 19, 1941 5 Sheets-Sheet 5 

Sir Gruni sez Yi s 

rvuorvo's 

Azie Øeeze 27 
6%arves A,6ea 

--Jilavar - 

    

    

  

  

  

    

  

  

  



Patented June 30, 1942 2,287,873 

UNITED STATES PATENT OFFICE 

FIRE EXTNGUISHINGAPPARATUS 
Eric Geertz and Charles A. Getz, Glen Ellyn, Ill., assignors to Cardox Corporation, Chicago, Ill., 
a corporation of linois . . 

Application May 19, 1941, Serial No. 394,196 
(C.169-31) - 20. Claims. 

This invention relates to new and useful im 
provements in portable fire extinguishing units 
adapted for employing Such extinguishing gases 
as carbon dioxide and for effecting automatic 
extinguishment of fires occurring in enclosed 
spaced by totally flooding such spaces. 

Heretofore, it has been the practice to employ 
carbon dioxide, or the like, as a fire extinguishing 
medium either in portable extinguishers, which 
are entirely under manual control, or in fixed 
Systems which may be manually and/or auto 
matically controlled, 
The portable extinguishers have taken several 

forms which may be generally defined as follows: 
a. Small extinguishers, holding up to approxi 

mately ten pounds of the extinguishing gas, 
which must be carried by a person to the loca 
tion of the fire and manipulated to effect direct 
application of the medium onto the fire. 

b. Containers holding 25 or 50 pounds of ex 
tinguishing gas which are supported on trans 
portable wheeled carriers or on cradles adapted 
to be carried by two or more persons. These 
larger containers also must be moved to the loca 
tion of the fire and manipulated to effect direct 
application of the medium onto the fire. 

c. Wheeled trucks, carrying tanks or banks of 
Small containers having a total capacity for con 
siderably more than 100 pounds of the extin 
guishing gas. These trucks usually are motor 
propelled to the location of the fire and hose lines 
must be manipulated to effect direct applica 
tion of the medium onto the fire or flooding of 
encloSures in which the fire is burning. 
Each one of these prior portable extinguishers 

has been provided with one or more manually 
Operable valves, or the like, that are employed to 
start the release of the extinguishing medium 
through the associated discharge nozzle, or noz 
zles, when the latter are properly positioned with 
respect to the fire. Consequently, this type of 
extinguisher is useless if the required person or 
pei'SOinS are not present to properly handle the 
Same. Of course, the relatively small capacity 
extinguishers can only be used successfully on 
Comparatively Small fires, While use of the large 
capacity wheeled trucks in connection with siz 
able fires is subjected to all of the hose manipu 
lation handicaps, etc., encountered with any 
large piece of fire fighting apparatus which must 
be kept on roadways, or other solid ground, ex 
teriorly positioned with respect to involved build 
ings or enclosed spaces. 

Obviously, the real advantage of using portable 
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hazards at different locations and its low initial 
COSt. 
As stated, fixed systems are either entirely 

manually, controlled, entirely-automatically con 
trolled, or a combination of both manual and 
automatic. They are employed when the hazard 
is of Such a character that one or a reasonable 
number of Small portable extinguishers will not: 
provide a sufficient quantity of extinguishing me 
dium to cope. With the anticipated emergency. 
When they are entirely of the manually con 
trolled type, they also are useless if someone is 
not present to initiate the release of the extin guishing-medium. Systems which embody con 
trols that are automatically actuated, in response 
to a temperature rise resulting from the existence 
of a hostile fire to start the flow of the extin 
guishing medium, afford the desired fire protec 
tion regardless of the presence or absence of an 
attendant. 
Many types of hazards can only be fully pro 

tected by equipment which automatically detects 
the presence of a fire and starts the release of the 
extinguishing medium as a result of such detec 
tion. ... However, an extremely, large percentage 
of such hazards are not provided with this type. 
of protection, at the present time because because: 
of the extremely high cost of making the neces 
sary installation of piping which will carry the 
extinguishing; medium from the source of supply, 
which must be of relatively large capacity and 
readily accessible for replenishing service, to the 
location of the hazard or hazards to be protected. 
Due - to the inherent characteristics of this 

type of System, it is extremely non-flexible or 
fixed insofar as the location or locations of the . 
protected hazards are concerned. That is to say, 
each hazard to be protected, regardless of 
whether it is permanent, periodic, or temporary 
in character, must be anticipated when the sys 
tem is planned. The proper pipe. lines for the 
extinguishing- medium as well as the required 
fire detection devices with their connections to 
the control valves, to cover the locations of all of . 
said hazards, must be provided and permanently 
installed. 
When every hazard to be protected is con 

tinuous or permanent in character, and the value 
of the property involved is large enough, the 
high cost of installing an adequate, fixed, auto 
matic System can be justified. However, when 
one or more- of the hazards is-only temporary or 
periodic-insofar-as-a-given location is concerned, 
a real cost penalty attaches to the making of a equipment comes from its ready availability for 55 permanent installation which includes such loca 
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tion. As a result, temporary or periodic hazards 
are seldom provided with the automatic fire pro 
tection they really should have and the inade 
quate protection afforded by manually controlled 
equipment is all that is usually relied upon. 
To explain what is meant by periodic hazards, 

let us assume that a fireproof building having 
Several rooms or enclosed Spaces is involved. 
The building is not in danger of being destroyed 
or damaged by fire if proper protection is given 
the combustible objectS or materials confined 
Within the rooms or spaces of the same. Many 
Such buildings are normally used in Such a man 
ner that certain of their rooms or spaces are 
always provided With Valuable, combustible ob 
jects or materials while the remaining rooms or 
spaces are only periodically employed for tem 
porarily confining valuable, combustible objects, 
etc. That is to Say, certain of these remaining 
rooms may be used for one period of time, while 
the others are empty, and the rooms Which are 
occupied may Wary from time to time. 
A fixed automatic fire extinguishing system, to 

provide adequate protection for such a building, 
must include every one of the several rooms and 
yet only a fractional portion of the entire System 
is ever relied upon at any one time. In Such a 
situation, if the owner cannot afford or justify 
the installation of an automatic system which 
will protect all of the rooms of his building, he 
may decide that he might just as well rely on the 
conventional, manually controllied, portable equip 
ment for the entire building. On the other hand, 
he may install a fixed, automatic System to take 
care of the rooms most frequently used and run : 
the risk of being able to protect the remaining 
rooms with portable equipment. Prior to the de 
velopment of the present invention, there was no 
real solution for this man's fire problem. 
There are numerous examples of temporary 

hazards which might be given, but reference to 
One or two should be Suficient to illustrate the 
need for the present invention to protect this type 
of hazard. 

a. For example, a new building, or an enlarge 
ment on an old building is being erected and, 
when the construction work has been completed, 
it Will be provided with the necessary automatic 
fire protection, or 

b. As a result of extensive remodeling Opera 
tion being performed in a room which normally 
contains valuable, combustible objectS or mate 
rials and is protected by an automatic fire ex 
tinguishing system, it becomes necessary to tem 
porarily disassemble a portion of the system. So 
that the room is no longer provided with auto 
matic protection, or the contents of the room 
must be moved into an unprotected portion of the 
building. 
In each of these cases fire hazards exist which, 

although they are only temporary in character, 
are abnormally dangerous because of the Well 
recognized careless habits of Workmen engaged 
in construction operations. However, manually 
controlled portable equipment is all that has been 
available to protect this type of property and, 
because it is so inadequate, it is seldom provided. 

It is the primary object of this invention to 
provide fire extinguishing units which are en 
tirely self-contained; which may be placed. So as 
to permanently protect one Space or readily 
moved from one location to another to afford 
protection for periodic or temporary hazards; 
which may be readily transported from the Space 
being protected to a point entirely outside of the 
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2,287,873 
building, or on the ground floor of the building 
adjacent an exterior Wall so that the Supply of 
fire extinguishing medium may be replenished 
when necessary; and which will automatically 
detect the existence of a fire and Will accom 
plish extinguishment of the same as a result of 
Such detection. 
A further important object of the invention is 

to provide a completely unitized piece of fire 
fighting equipment which will operate to auto 
matically detect the existence of a fire in an en 
closed space; which will flood the Space with a 
sufficient quantity of vapors to create a fire ex 
tinguishing atmosphere as a result of Such de 
tection; and which will maintain a uniform dis 
tribution of the vapors throughout the height of 
the Space notwithstanding the "heavier than air' 
characteristics of the vapors. 
Other objects and advantages of the invention 

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

of this specification and in which like numerals 
are employed to designate like parts throughout 
the same, 

Figure 1 is a perspective view of one complete 
unitized, automatically operable, portable fire 
fighting apparatus embodying this invention, 

Figure 2 is a top plan view of the apparatus 
of Fig. 1. With the mechanism of the apparatus, 
which is confined within a transportable cabinet, 
disclosed in dash lines, 

Figure 3 is a vertical Sectional view through 
the cabinet of the apparatus disclosed in Figs. 1 
and 2 and illustrates, in side elevation the mech 
anism confined within the cabinet, 

Figure 4 is a Sectional view similar to Fig. 3 but 
taken at right angles thereto, 

Figure 5 is a top plan view of a slightly modi 
fied form of unitized, portable apparatus emi 
bodying this invention, 

Figure 6 is a vertical sectional view of the 
Cabinet of the apparatus shown in Fig. 5 with the 
mechanism confined within the cabinet illus 
trated in side elevation, 

Figure 7 is a combined vertical sectional view 
and side elevational view which is taken at right 
angles to the disclosure of Fig. 6, and 

Figure 8 is a detail elevational view of a por 
tion of the cabinet illustrated in Figs. 5 to 7, in 
clusive, and discloses one pair of louvred doors 
Which may be opened to provide access to the 
mechanism located Within the cabinet. 
In the drawings, wherein for the purpose of 

illustration are shown the preferred embodiments 
of this invention, and particularly referring to 
FigS. 1 to 4, inclusive, which illustrate one em 
bodiment of the invention, the reference chair 
acter f) designates the cabinet which houses the 
mechanism of the unit. 
This cabinet should be of proper dimensions 

to peimit the same to pass readily through con 
Ventional, single width doorways which consti 
tute the entrance openings of the rooms or en 
closures which may be given fire protection by 
this unit. To facilitate movement of the unit 
into and out of such rooms and into different 
locations within a building, the cabinet is Sup 
ported by wheels which are connected by caster 
mounts 2 to the bottom of the cabinet. Figs, 1 
and 2 clearly illustrate hinged doors 13 which 
are provided for one end portion of the cabinet 
and are arranged on opposite sides of the same. 
Louvres f4 and 5 are provided in the lower and 
upper portions of both of these doors to provide 
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for a circulation of air through this end portion 
Of the cabinet. The adjacent end Wall of the 
cabinet, also, is provided with louvres 6 which 
cooperate with the door louvres for providing this 
circulation of air. 
The cabinet i is intended to have housed 

therein proper tank or container means for con 
fining the required quantity of carbon dioxide 
which is employed, in the event of a fire, to flood 
the rooin or enclosure in Which the unit is lo 
cated for the purpose of creating an extinguish 
ing atmosphere of carbon dioxide vapors mixed 
with the air of the enclosure. The following 
table illustrates the quantities of liquid carbon 
dioxide Which are recommended for use in dif 
ferent sized rooms to create proper fire extin 
guishing atmospheres for different types - or 
classes of fires or hazards. It Will be appreci 
ated that this table is based on the requirement, 
that the room or enclosure be reasonably well 
shut off or Sealed against the egress of the ex 
tinguishing atmosphere. The quantities of car 
bon dioxide must be increased or given sized 
rooms to compensate for conditions which will 
allow the extinguishing atmosphere to escape at 
ancimal rates. The table covering normal op 
erating conditions is given as follows: 

Types or classes of 
hazards, room sizes 

Quantity of Co. in cubic feet 

A. B C 

34 ton------------------------------------ 5,000 7,500 5,000 
---- i0,000 15,000 10,000 
---- 15,000 22,500 15,000 lton------------------------------------- 20,000 30,000 20,000 

Of course, the cabinet may be provided with a 
bank of 50-pound, high pressure cylinders for 
confining the required carbon dioxide. How 
ever, for this type of unit, there are numerous 
reasons for and advantages to be obtained from 
the use of low pressure storage tanks which are 
enclosed in a heat insulating envelope and in 
which the liquid carbon dioxide is maintained 
at a predetermined subatmospheric temperature 
and its corresponding Vapor pressure. In emi 
ploying the expression'subatmospheric tempera 
ture,' a normal atmospheric temperature of 70 
F. is used as a basis of comparison. 
Because one of the principal reasons for de 

veloping a fire extinguishing unit of this chair 
acter Was to provide automatic protection at a 
cost which is considerably less than the cost of 
installing a fixed system which will give the 
Saline type of protection, a comparison between 
the cost of employing high pressure cylinders 
and low pressure insulated tanks, for confining 
the liquid carbon dioxide, is important. Con 
tainers capable of handling liquid carbon diox 
ide at the high vapor pressures required for 
maintaining the liquid at the surrounding at 
moSpheric temperatures usually cost purchasers 
from $450.00 to $600.00 per ton of carbon diox 
ide capacity, depending upon the capacity of 
each container and the number of containers 
purchased at any one time. The use of low pres 
sure insulated containers, with mechanism ca 
pable of maintaining the liquid carbon dioxide 
at the desired Subatmospheric temperature, and 
its corresponding vapor pressure, requires an Out 
lay of approximately $275.00 per ton of carbon 
dioxide. 
Another factor which is , of considerable in 
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3 
portance in dealing with a unit of this character 
is the overall dimensions of the unit and the 
amount of liquid carbon dioxide that can be 
provided With a unit that occupies a given floor 
Space. As stated, the units embodying this in 
vention are intended to be capable of ready 
movement from one room or enclosure to an 
other in a building of conventional design. 
Therefore, the units must be capable of being 
moved through conventional, single width door 
WayS, 

A unit of the character illustrated in Figs. 1 to 
4, inclusive, having the overall dimensions of 2 
feet, 7% inches in width, 6 feet 134 inches in 
depth, and 6 feet 11% inches in height includ 
ing the wheels , is capable of confining 1000 
pounds of liquid carbon dioxide in properly in 
Sulated, low pressure tanks with the necessary 
mechanism for maintaining the liquid carbon 
dicXide at the desired subatmospherical temper 
ature and, additionally, With the mechanism 
Which Will provide the required automatic fire 
protection. If high pressure cylinders are used, 
i. e., conventional cylinders having a capacity 
Of 50 pounds of liquid carbon dioxide for each 
cylinder, each one of these cylinders, when 
Standing on end, Will occupy One Square foot of 
floor space. Therefore, 8 cylinders, holding 400 
pounds of liquid carbon dioxide could be substi 
tlted for the illustrated low pressure tanks and 
their enclosing insulation while 12 cylinders, 
holding 530 pounds of liquid carbon dioxide could 
be arranged in the entire cabinet. It is obvious, 
therefore, that considerably more liquid carbon 
dioxide can be provided for a unit of a given size 
if the carbon dioxide is stored in low pressure 
tanks and is maintained at a desired subatmos 
pheric temperature, and its corresponding vapor 
preSSure. 
Another important advantage which results 

from the use of low pressure insulated storage 
tanks is that the tanks need not be disturbed 
Once they are properly mounted in the cabinet. 
When low pressure storage tanks are employed, 
a liquid level gauge 3 is provided which indicates 
at all times the amount of liquid carbon dioxide 
Stored in the tanks. If conventional 50-pound 
Cylindel's Were employed, it is necessary to Weigh 
each cylinder individually to determine the 
amount of Carbon dioxide that cylinder contains. 
If a full charge of carbon dioxide is not found in 
the cylinder, it is necessary to send the cylinder 
to a charging plant for the addition of more car 
bon dioxide, or the recharging of the cylinder. 
These Weighing and recharging operations make 
necessaly the removal of the cylinders from the 
cabinet. A unit which stores its liquid carbon di 
Oxide in low pressure tanks may be transported. 
to a convenient position with respect to the ex 
terior of the building and then recharged from a 
transportation truck which has been driven to 
the building. ihe liquid carbon dioxide charged 
into the tanks of the unit may be at any desired 
low temperature, and its corresponding vapor 
preSSure. 
The above noted advantages accruing from the 

use of low pressure insulated storage tanks have 
particular bearing on the type of fire fighting 
equipment being considered. There are, how 
ever, Several additional benefits or advantages to 
be obtained from the use of low pressure, low 
temperature liquid carbon dioxide as distin 
guished from high pressure, atmospheric tem 
perature liquid carbon dioxide. 
For example, the latent heat of vaporization 

  



4. 
of carbon dioxide liquid (at 0° F. and 290 lb. 
gauge pressure) is 120.1. B. t. u. per pound, where 
as (at --70 F. and 838.8 lb. gauge pressure) the 
latent heat of vaporization is only 63.8 B. t. u. 
per pound. In low pressure carbon dioxide stored 
at 0° F., we have in addition to the latent heat 
of vaporization of the liquid at this low tem 
perature, the refrigeration involved in raising the 
temperature of the discharged vapors from 0 F. 
to --70 F. In high pressure carbon dioxide 
stored at atmospheric temperature (70° F.) the 
only refrigerating capacity consists of the latent 
heat of vaporization of the liquid at that tem 
perature because the initial and final tempera 
tures are identical. Therefore, for every 100 
pounds of liquid carbon dioxide, stored at 0 F., 
we have a total B. t. u. refrigerating effect (latent 
heat plus specific heat) of 13,480 B. t. u. For 
every 100 pounds of high pressure liquid carbon 
dioxide, stored at 70° F., we have a total refrig 
erating effect (latent heat only) of 6380 B. t. u. 
The net gain in refrigerating effect, When con 
paring the above figures, is 7100 B. t. u. per 100 
pounds of liquid carbon dioxide discharged to 
effect extinguishment of a fire. As extinguish 
ment of a fire is dependent primarily upon the 
lowering of the temperature of the materials 
being consumed to a value below their ignition 
temperature, this increase in refrigerating effect 
is of vital importance. 

Figs. 2 and 3 disclose two low pressure, liquid 
carbon dioxide storage tanks 17 which are inter 
connected at their lower ends by the short pipe 
section 18 and are provided with a common Wapor 
chamber at their upper ends by the header 9 
which is in open communication with both of 
the tanks. These tanks are completely enclosed 
in a suitable envelope or covering 29 which is 
formed of appropriate heat insulating material. 
A liquid discharge line 2? extends from the 

bottom of one of these tanks to a point Within 
the cabinet G but located exteriorly of bo&h in 
sulated tanks. This discharge line connects at 
its outer end with one branch of the Casing of 
a discharge valve 22 as well as to one branch 
of the casing of a manually controlled charging 
valve 23, see Figs. 2, 3, and 4. 

Fig. 3 clearly discloses the vapor chamber of 
the header 9 as having connected thereto a pipe 
line 24 which extends exteriorly of the in Sula 
tion 20 and terminates in a coupling 25. Figs. 
2, 3, and 4 disclose this coupling as having Con 
nected thereto a fitting 26 which holds a rup 
turable, blow-out disc 27 that Will be fractured 
and Will release the carbon dioxide from the tank 
in the event of failure of all of the apparatus, 
to be described, which is normally relied upon to 
maintain the stored liquid at the preselected, 
Subatmospheric temperature, and itS Correspond 
ing vapor pressure. The coupling 25 also has 
attached thereto a fitting 28 to Which are Con 
nected two automatic, bleed-off valve devices 29. 
These bleed-off devices are Set for Operating at 
different pressures for slowly bleeding carbon 
dioxide vapors from the tank. It Will be ap 
preciated that when carbon dioxide vapors are 
slowly withdrawn from the vapor space of a 
tank holding both liquid and vapor carbon di 
oxide, the vaporization of liquid to take the place 
of the vapors bled from the container will cause 
self-refrigeration of the remaining liquid. This 
self-refrigeration Will be accompanied by a low 
ering of the pressure of the Stored carbon di 
oxide to a value which Will be below the opening 
pressure of the bleed-off device. This bleed-off 
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2,287,873 
device, therefore, Will automatically close after 
the required amount of self-refrigeration has 
taken place. These bleed-off devices 29 are 
merely employed as Supplemental temperature 
and pressure control devices to be relied upon 
in case of mechanical failure, etc., of the re 
frigerating apparatus, which will be described at 
a later point, that is normally employed for 
maintaining the stored liquid at the desired sub 
atmospheric temperature. The two bleed-off de 
vices 29 are set for operating at different pres 
Sures SO that the protection afforded by one of 
these devices will be supplemented by the pro 
tection afforded by the other. 
To replenish the tanks, after the liquid carbon 

dioxide has been discharged therefrom to accom 
plish extinguishment of a fire, the unit is wheeled 
to an accessible location for a carbon dioxide de 
livery truck. The liquid space of the truck will 
be Connected to the second branch of the charg 
ing valve 23. The vapor space of the truck tank 
Will be connected to the vapor space of the tanks 

of the unit through the medium of the fitting 
26, or the coupling 25 to which the fitting is at 
tached. With the liquid and vapor spaces of the 
Supply tank and extinguished tanks thus inter 
connected, the required amount of liquid carbon 
dioxide may be displaced from the supply tank 
into the extinguisher tank. After this recharg 
ing Operation has been accomplished, the pre 
viously referred to connections are broken and 
the unit may be returned to the location of the 
hazard to be protected thereby. 

For the purpose of normally maintaining the 
liquid carbon dioxide within the storage tanks 
17 at the desired subatmospheric temperature, 
and its corresponding vapor pressure, a cooling 
coil 30 is located in the vapor space of the header 
9. This coil, see Figs. 2 and 3, is connected by 
the pipe line 3 to the refrigerant receiver 32 of 
a conventional mechanical refrigerating device. 
A Suitable expansion valve 33 is coupled in the 
conventional manner in the pipe line 3. The 
refrigerant receiver 32 is connected by a branch 
line 34 to one end of an air cooled condenser 
coil 35. The remaining end of this condenser 
coil is connected by the branch line 35 to the 
discharge Side of the compressor 37. The intake 
side of this compressor is connected by the pipe 
line 36 to the remaining side of the cooling coil 
30. An electric motor 39 is provided for driving 
the compressor 37 and its armature shaft has 
mounted thereon a fan 40 associated with the 
condenser coil 35 for blowing air over this coil 
to cool the same. 
The cooling coil 30 in the vapor space of the 

tank header 9 maintains the liquid carbon 
dioxide in the tanks 7 at the desired subatmos 
pheric temperature by condensing carbon dioxide 
Vapors in said vapor space and allowing the 
drops of condensation to be returned by gravity 
to the liquid bodies in the tanks. The me 
chanical refrigerating device connected to this 
Coil 3 is operated at proper intervals and for 
appropriate lengths of time to accomplish this 
desired temperature control of the stored liquid 
carbon dioxide. When the pressure of the car 
bon dioxide in the tanks reaches a prede 
termined maximum, the mechanical refrigerat 
ing device Will be automatically placed in opera 
tion. This device will continue to operate until 
the carbon dioxide pressure has been lowered 
to a predetermined minimum when the refrig 
erating device will shut off automatically. The 
Various figures disclose a mercoid pressure switch 
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4, of any suitable construction, for controlling 
this automatic Operation of the refrigerating de 
vice. Fig. 1 discloses this mercoid Switch as be 
ing visible through a suitable opening formed in 
the illustrated end Wall of the cabinet . A 
gauge 4 a for indicating tank preSSure also is 
visible. 
The previously referred to discharge valve 22 

is automatically operated for the purpose cf 
initiating the discharge of carbon dioxide from 
the two tanks into the enclosure, in which 
the extinguisher unit is placed, in response to 
detection of a hostile fire. This valve 32, of 
course, may be of numerous different designS and 
may employ different sources of operating power. 
In the present illustration, the valve is operated 
by a solenoid which is diagrammatically illus 
trated in Figs. 3 and 4 and is designated by the 
reference character 2. This valve normally is 
closed but is opened when the Solenoid coil is 
energized. When this solenoid valve is opened, 
iquid carbon dioxide flows from the taalks 
through the discharge line 2 to the valve 22. 
Fron this valve it flows through the perpendic 
ular line 33 to the discharge nozzle Ai which is 
mounted in a suitable opening formed in the top 
Wall of the cabinet it. As the liquid carbon di 
oxide is discharged through this nozzle 44 into 
the rocm or enclosure being protected by the 
unit, the liquid is permitted to suddenly expand 
and the actual discharge takes the for in Cf a 
mixture of carbon dioxide vaporS and SnCW. 
Several different types of discharge nozzles may 
be employed, but the one specifically illustrated 
in Figs, 2 to 4, inclusive, corresponds With the 
type of apparatus disclosed and claimed in tie 
application of Harry Ensiininger, Ser. No. 24,288, 
filed December 22, 1938. By employing different 
sizes, or diameters, for the discharge line 2 
and the discharge nozzle it, any desired rate of 
discharge may be employed. For example, a One 
and one-half inch discharge line with a single 
discharge nozzle of corresponding size Will re 
lease approximately 1000 pounds of liquid car 
bon dioxide in 60 seconds. Faster rates of dis 
charge may be obtained by increasing the dia.in 
eter of the discharge flow path through the line 
2 and the discharge nozzle. 
The release of the stored liquid carbon di 

oxide into the room or enclosure to be pro 
tected accomplishes autonnatic flooding of the 
room. The desired carbon dioxide concentra 
tion to accomplish extinguishment of a fire in 
any portion of the room may be obtained by en 
ploying a proper quality of carbon dioxide for 
that particular room. Where different sized 
rooms are to be protected at diffei'ent times by 
a single unit, the unit should have a capacity 
for the largest one of these roons, in accord 
ance with the table given above. As carbon di 
cxide vapors possess the characteristic of ficW 
ing in three directions and will penetiate Siirall 
cracks and crevices, the release of the carben 
dioxide at any one point Within the roon. Or 
enclosure Will accomplish extinguishinent of a 
fire located at any Cther point or in any other 
place within the room or encleSure. 
To accomplish automatic detection of the fire, 

a suitable heat, responsive device must be en 
ployed. The details of this device are not dis 
closed, but the housing for the same is illustrated 
in Figs. 1 to 3, inclusive, and is designated by the 
reference character 45. 
on a stem or pipe 3 which extends through the 
top wall of the cabinet . This stem or pipe is 

This housing is mounted 
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. One room to another. 

tricity for operating the electrical devices. 

be protected at different times by the unit. 
cable 5, or conduit for the electrical supply 

5 
extensible or vertically adjustably attached to 
the cabinet so that the casing 45 may occupy the 
pocket or recess 47 when the unit is being moved 
from one place to another. When the unit is . 
properly installed in the room or enclosure to be 
provided with automatic fire protection, the stem 
or pipe 66 with its casing 45 should be adjusted 
Vertically so as to locate the casing, and its heat 
responsive means, adjacent the ceiling of the 
loom or enclosure. The heat responsive device 
located in the casing 45 should operate in re 
Sponse to rapid rates of rise of temperature With 
in the room or enclosure and should close an 
electric circuit when thus actuated. Diagram 
thatically represented by the casing or housing 
A8 is a suitable holding relay, of any conventional 
design, Which will function to maintain the coil 
of the valve selenoid 42 energized for a sufficient 
length of time to allow all of the stored liquid 
carbon dioxide to be discharged through the 
nozzle 44. In other words, this holding relay 
Will maintain the solenoid valve energized for the 
proper length of time after the operating circuit 
of the relay has once been closed by the heat 
responsive device within the casing 45. 
When the room or enclosure to be protected 

by the unit of Figs. 1 to 4, inclusive, if of con 
siderable dimensions horizontally, it will be found 
to be desirable to have more than one heat re 
Sponsive fire detecting means connected to the 
unit. Fig. 3 discloses one way of accomplishing 
this desired result. In this figure, one or more 
additional heat responsive devices 6.5 may be per 
manently installed in the room by being attached 
to the ceiling and interconnected through ap 
propriate piping 48. These additional or auxili 
alry heat responsive devices may be connected to 
the heat responsive device of the unit through a 
flexible, armored conduit 49. This conduit, of 
Course, Will house the required electric wires and 
may be connected to the casing 45 of the unit by 
a Conventional, electric plug and socket struc 
ture 5). In other words, when the unit is wheeled 
into the room or enclosure to be protected and 
this room or enclosure is provided with a series 
of permanently installed heat responsive devices, 
the permanent devices will be coupled to the de 
Vice of the unit and the solenoid controlled dis 
charge Valve for the carbon dioxide Will be actu 
lated in response to energization of any one of 
the heat responsive devices. Of course, addi 
tional or auxiliary heat responsive devices may 
be provided with Suitable supporting means so 
that they may be transported with the unit from 

Such portable, auxiliary 
heat responsive devices could be mounted on suit 
able standards, having properly weighted bases, 
which could be spotted at suitable locations 
around the room and properly connected to the 
heat responsive device of the unit in the man 
ner generally illustrated in Fig. 3. 

Exclusive of the use of additional or auxiliary 
heat responsive devices, the unit is entirely self 
contained except for a source of supply of elec 

Fig. 
3 shows a Wire connection 5 which is attached 
to the unit and is intended to be plugged into 
an electrical Wall outlet 52 which is provided at 
the proper location in each room or enclosure to 

The 

wires, extends through the cabinet 3 to a com 
bined outlet and junction box 52. A suitable 
Connection 53 for the motor 33 of the refrigerator 
device extends from this outlet and junction box 
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52. A branch conduit 54 extends to a second 
junction box 55 while a conduit 56 extends from 
this box to the casing 48 of the relay. After the 
unit is properly located in the room or enclosure 
to be protected, the proper connection. With the 
wiring system of the building is established 
through the medium of the cable 5. 
When carbon dioxide vapors are discharged 

into a room or enclosure for the purpose of totally 
flooding the same to extinguish a fire, the entire 
space of the room or enclosure is provided with 
the desired extinguishing atmosphere, or CO2 
concentration. As carbon dioxide vapors are 
more dense than the air of the room or enclos 
ure, these vapors will settle toward the floor after 

... the discharge has ceased. Therefore, the lower 
levels of the room or enclosure will, normally, be 
subjected to an extinguishing atmosphere for a 
greater length of time than the upper levels. 

* This is an extremely undesirable condition if the 
ifire is located in an upper region. 
To overcome this undesirable feature, a blower, 

represented by the casing 57, is located in the 
cabinet O. The fan of this blower is driven by 
the electric motor 58. Electricity for this motor 
is supplied by wires which extend through the 
conduit 59 that is connected to the junction box 
55. A center inlet 60 is provided for the blower 
casing 57. This inlet extends to and opens 
through the end wall of the cabinet, as is clearly 
illustrated in Fig. 1. The peripheral outlet for 
the blower casing 5 has connected thereto a con 
duit 6 which extends to and opens through the 
top wall of the cabinet, as is indicated at 62 in 
Fig. 2. It will be noted by inspecting Figs. and 
3 that the inlet for the blower is located a reason 
able distance from the floor line 63 and, there 
fore, will permit the blower to draw in the ex 
tinguishing atmosphere, having the concentra 
tion found at this level, and discharge the same 
in an upward direction, or toward the ceiling. 
The extinguishing atmosphere circulated by 
means of this blower arrangement will function 
to maintain a uniform concentration of carbon 
dioxide for a Considerable tine after the dis 
charge of carbon dioxide vapors has stopped. 
The electric motor 58, employed for driving the 
fan of the blower, may be operated in any timed 
relation to the discharge period of the carbon 
dioxide which is found to be desirable. For ex 
ample, the motor 58 may be started at the same 
time the discharge of the carbon dioxide is initi 
ated and may continue for any desired length of 
time after the carbon dioxide has been com 
pletely discharged or this blower motor may be 
started by operation of the holding relay 48 to 
close the automatic valve 22, as a result of de 
energizing the Solenoid 42, and the motor may 
be permitted to run until the supply of electricity 
to the unit is broken by disconnecting the cable 
5 from the wall outlet 52. 
This unit of Figs. 1 to 4, inclusive, has been 

given specific dimensions for two low pressure 
tanks, each one of which has a capacity for 500 
pounds of liquid carbon dioxide. 
preciated that a unit having a capacity for 500 
pounds of liquid carbon dioxide may be provided 
by dispensing with the use of one of these tanks 

7. The unit may be shortened by approximate 
ly 22 inches for this reduction in capacity. Of 
course, one or two additional 500 pound capacity 
tanks can be added to the two specifically illus 
trated in Figs. 2 and 3. The overall length of 
the unit will be increased by approximately 22 
inches for each tank which is added, 
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Figs. 5 to 8, inclusive, discloses a modified form 

of automatic fire protection unit which is in 
tended to operate in the same manner as and 
will perform the same functions as the unit 
shown in Figs. 1 to 4, inclusive. This unit of 
Figs. 5 to 8, inclsuive, differs principally in de 
sign from the previously described unit. 
For example, the cabinet 63 is of approximate 

ly Square formation in top plan and a single low 
pressure storage tank 64 is arranged therein. 
This tank, with its enclosing insulation 65, Sub 
stantially fills the horizontal croSS Section of the 
cabinet for a given portion of its height. The 
unoccupied upper portion of the cabinet houses 
the refrigerating and controlling apparatus which 
Was described as being located in the end por 
tion of the cabinet illustrated in FigS. 1 to 4, 
inclusive. This unit of Figs, 5 to 8, inclusive, is 
not actually illustrated as being provided with 
facilities for connection with additional heat re 
sponsive, fire detecting devices or with blower 
means for producing a circulation of the ex 
tinguishing atmosphere to maintain a uniform 
concentration throughout the height of the room 
or enclosure. It is to be understood, however, 
that this unit of Figs. 5 to 8, inclusive, may be 
provided with these additional facilities if de 
sired. In describing this modified unit, it should 
be sufficient to merely identify the various parts 
or elements of the mechanism. The Operation 
of this mechanism will be understood by those 
skilled in the art from the detailed disclosure 
of the unit shown in Figs. 1 to 4, inclusive. 
The pipe line 66 is employed for effecting dis 

charge of the liquid carbon dioxide from the 
low pressure tank 64 and for accomplishing re 
charging of this tank. This pipe line, therefore, 
is connected at its upper, exterior end to the 
manual valve 67, employed for establishing com 
munication between the liquid space of the tank 
and the liquid space of the supply tank carried 
by a servicing truck, and to an automatic Sole 
noid valve 68 which controls communication be 
tween the pipe line 66 and the discharge noz 
zle 69. 
The vapor space of the tank 64 has a pipe 

line 70 connected thereto which has attached to 
its upper, exterior end, a coupling 7. A fitting 
72 is suitably connected to the coupling and 
holds the rupturable safety disc 73. This fitting, 
also, is employed for establishing a connection 
between the vapor space of the tank 64 and the 
vapor space of the supply truck tank when the 
unit is to be recharged. The coupling also 
has attached thereto the bleed-off devices 73 
which will function to maintain the liquid car 
bon dioxide stored in the tank 64 at a desired 
Subatmospheric temperature in case the refrig 
erating apparatus fails to perform its intended 
function. 
A cooling coil 74 is located in the vapor space 

of the tank 64. One end of this cooling coil is 
connected by a pipe line 75 to the refrigerant re 
ceiver 76. A pipe line 77 connects the receiver 
76 to the air cooled condenser coil 78 at One 
end. The remaining end of this condenser coil 
is connected by the pipe line 79 to the com 
pressor 80 at its discharge side. The intake side 
of this compressor is connected by a pipe line 8 
with the Second end of the cooling coil 74 that is 
located in the vapor space of the storage tank. 
An expansion valve 82 is provided in the line 
75. An electric motor 83 is provided for driving 
the compressor 89 and the armature shaft of 
this motor has mounted thereon a fan 84 which 
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blows air over the air cooled condenser coil 78 
of the refrigerator circuit. A mercoid pressure 
switch 85 is employed and is operated by the 
pressure of the carbon dioxide in the storage 
tank 64 for controlling the periods of operation 
of the mechanical refrigerating device. A pres. 
Sure gauge 86 and a liquid level gauge 8 are suit 
ably connected to the tank 64 and are visible 
through one Wall of the cabinet 63 to permit an 
attendant to determine the condition of the ex 
tinguishing medium. 
An extensible and retractible heat responsive, 

fire detecting device 88 is illustrated as being 
carried by the stem or pipe 89 that extends into 
the cabinet through its top Wall and is vertical 
ly adjustably mounted with respect thereto. A 
holding relay 99 is provided for the solenoid 
valve 68 and, as was explained for the unit of 
Figs...1 to 4, inclusive, this relay will maintain the 
valve open for a predetermined length of time 
after the heat responsive device 38 has or Ce 
been actuated. 
The supply of current for the electrical ap 

paratus of this unit is provided by means of the 
cable 9 which may be connected to the Wall 
outlet 92 and extends to a junction box 93 lo 
cated in the cabinet. 
The upper portion of the cabinet is provided 

with two pairs of doors 94 which may be opened 
to obtain access to the mechanism housed within 3: 
the upper portion of the cabinet. These doors 
are provided with louvres 95 to allow for a cir 
culation of air through this part of the cabinet. 
This unit also is provided with castered Sup 

porting wheels 96 to permit the unit to be readily 3. 
transported from one location to another. To 
facilitate handling of the entire unit by means 
of a crane or hoist, lifting eyes 9 are attached 
to the upper end of the cabinet. 

It is believed that this explanation of the 
rhodified form of unit, when considered in con 
nection with the description of the more com 
pletely illustrated unit of Figs. 1 to 4, inclusive, 
will enable anyone skilled in the art to fully 
understand the construction and mode of Opera 
tion of the unit of Figs. 5 to 8, inclusive. 

It is to be understood that the forms of this 
invention herewith shown and described are to 
be taken as preferred examples of the same, and 
that vario:S changes in the shape, size, and ar 
rangement 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. A cornpletely unitized, portable fire fighting 

device providing automatic detection and ex 
tinguishinent, comprising a transportable cabi 
net, means housed in Said cabinet for confining 
carbon dioxide to be used for creating a fire ex 
tinguishing atmosphere in the enclosure in which 
the cabinet is placed, a discharge device con 
nected to said confining means and adapted to 
discharge the carbon dioxide into the encloSure, 
means for initiating the flow of carbon dioxide 
to the discharge device, and heat responsive 
means cariied by the cabinet and exposed to the 
teinierature of the said enclosure for actuating 
the fioW initiating means to effect discharge of 
the carbon dioxide upon detection of a fire. 

2. A connpletely unitized, portable fire fighting 
device providing automatic detection and extin 
gtishment, comprising a wheeled cabinet, means 
holsed in said cabinet for confining carbon di 
Oxide to be used for creating a fire extinguishing 
atriosihere in the enclosure in Which the cabi 
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net is placed, a discharge device connected to said 
confining means and adapted to discharge the 
carbon dioxide in an upward direction from the 
top of the cabinet into the enclosure, means for 
initiating the flow of carbon dioxide to the dis 
charge device, and heat responsive means carried 
by the cabinet and exposed to the temperature 
of the said enclosure for actuating the flow 
initiating means to effect discharge of the carbon 
dioxide upcon detection of a fire. 

3. A completely unitized, portable fire fighting 
device providing automatic detection and ex 
tinguishment, comprising a transportable cabi 
net, heans housed in Said cabinet for confining 
cario Gin dioxide to be used for creating a fire 
extinguishing atmosphere in the enclosure in 
which the cabinet is placed, a discharge device 
CC1)nected to Said confining means and adapted 
to discharge the carbon dioxide into the en 
closue, means for initiating the flow of carbon 
dioxide to the discharge device, heat responsive 
means for actuating the flow initiating means to 
effect discharge of the carbon dioxide upon de 
tection of a fire, and means for adjustably 
mounting the heat responsive means on the cabi 
net So that it may be projected into a position 
adjacent the ceiling of the enclosure to be ex 
posed to the enclosure temperature at that level. 

4. A completely unitized, portable fire fighting 
device providing automatic detection and ex 
tinguishinent, coin prising a wheeled cabinet, 
means housed in Said cabinet for confining car 
b)in dioxide to be used for creating a fire ex 
tinguishing atinosphere in the enclosure in which 
the cabinet is placed, a discharge device con 
rected to Said confining means and adapted to 
discharge the carbon dioxide in an upward di 
rectica from the top of the cabinet into the en 
closure, means for initiating the flow of carbon 

di dioxide to the discharge device, heat responsive 
illeains for actuating the flow initiating means to 
effect discharge of the carbon dioxide upon de 
tecticin of a fire, and means for adjustably 
Iiholinting the heat responsive means on the cabi 
net So that it may be projected upwardly into a 
position adjacent the ceiling of the enclosure to 
be exposed to the enclosure temperature at that 
level. 

5. A cornpietely unitized, portable fire fighting 
device providing automatic detection and ex 
tinguishinent, comprising a transportable cabi 
net, means housed in said cabinet for confining 
caiboin dioxide to be used for creating a fire ex 
tinguishing atmosphere in the enclosure in which 
the cabinet is placed, a discharge device con 
nected to Said confining means and adapted to 
disgha. the carbon dioxide into the enclosure, 
i?e&Y's far initiating the flow of carbon dioxide to 
the discharge device, heat responsive means 
carried by the cabinet and exposed to the tem 
Feratuire of the Said enclosure for actuating the 
flow initiating means to effect discharge of the 
carbon dioxide upon detection of a fire, and 
lineans caried by the cabinet for drawing carbon 
dioxide Vapors from near the floor level of the 
encloSure 2nd projecting the same in the direc 
tion Cf the ceiling to effect circulation of said 
vapfrS ai.d thereby raaintain a uniform concen 
lation of the extinguishing atmosphere through 
Cut the height of the enclosure. 

6. A completely unitized, portable fire fighting 
device providing automatic detection and extin 
guishment, comprising a wheeled cabinet, means 
housed in said cabinet for confining carbon di 
Oxide to be used for creating a fire-extinguishing 
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atmosphere in the enclosure in which the cabi 
net is placed, a discharge device connected to said 
confining means and adapted to discharge the 
carbon dioxide in an upward direction from the 
top of the cabinet into the enclosure, means for 
initiating the flow of carbon dioxide to the dis 
charge device, heat responsive means carried by 
the cabinet and exposed to the temperature of 
the said enclosure for actuating the flow initiat 
ing means to effect discharge of the carbon di 
oxide upon detection of a fire, and means carried 
by the cabinet for drawing carbon dioxide vapors 
from near the floor level of the enclosure and 
projecting them in the direction of the ceiling 
to effect circulation of said vapors and thereby 
maintain a uniform concentration of the extin 
guishing atmosphere throughout the height of 
the enclosure. 

7. A completely unitized, portable fire fighting 
device providing automatic detection and extin 
guishment, coinprising a transportable cabinet, 
means housed in said cabinet for confining car 
bon dioxide to be used for creating a fire ex 
tinguishing atmosphere in the enclosure in which 
the cabinet is placed, a discharge device con 
nected to said confining means and adapted to 
discharge the carbon dioxide into the enclosure, 
means for initiating the flow of carbon dioxide 
to the discharge device, heat responsive means 
for actuating the flow initiating means to effect 3 
discharge of the carbon dioxide upon detection 
of a fire, means for adjustably mounting the 
heat responsive means on the cabinet so that it 
may be projected into a position adjacent the 
ceiling of the enclosure to be exposed to the en 
closure temperature at that level, and means 
carried by the cabinet for drawing carbon di 
oxide vapors from near the floor level of the 
enclosure and projecting them in the direction 
of the ceiling to effect circulation of Said vapors 
and thereby maintain a uniform concentration 
of the extinguishing atmosphere throughout the 
height of the enclosure. 

8. A completely unitized, portable fire fighting 
device providing automatic detection and extin 
guishment, comprising a wheeled cabinet, means 
housed in said cabinet for confining carbon di 
oxide to be used for creating a fire extinguishing 
atmosphere in the enclosure in which the cabi 
net is placed, a discharge device connected to Said 
confining means and adapted to discharge the 
carbon dioxide in an upward direction from the 
top of the cabinet into the enclosure, means for 
initiating the flow of carbon dioxide to the dis 
charge device, heat responsive means for actuat 
ing the flow initiating means to effect discharge 
of the carbon dioxide upon detection of a fire, 
means for adjustably mounting the heat respon 
sive means on the cabinet so that it may be pro 
jected into a position adjacent the ceiling of the 
enclosure to be exposed to the enclosure ten 
perature at that level, and means carried by the 
cabinet for drawing carbon dioxide vapors from 
near the floor level of the enclosure and project 
ing them in the direction of the ceiling to effect 
circulation of said vapors and thereby maintain 
a uniform concentration of the extinguisher at 
mosphere throughout the height of the enclosure. 

9. A completely unitized, portable fire fighting 
device providing automatic detection and extin 
guishment, comprising a transportable cabinet, 
heat insulated container means housed in Said 
cabinet for confining liquid carbon dioxide at a 
desired subatmospheric temperature and itS COr 
responding vapor pressure to be used for Creating 
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a fire extinguishing atmosphere in the enclosure 
in which the cabinet is placed, means housed in 
said cabinet and operatively connected to said 
confining means for maintaining the liquid car 
bon dioxide at said desired Subatmospheric tem 
perature and pressure, a discharge device con 
nected to said container means and adapted to 
discharge the carbon dioxide into the enclosure, 
means for initiating the flow of carbon dioxide 
to the discharge device, and heat responsive 
means carried by the cabinet and exposed to the 
temperature of the said enclosure for actuating 
the flow initiating means to effect discharge of 
the carbon dioxide upon detection of a fire. 

10. A completely unitized, portable fire fighting 
device providing automatic detection and extin 
guishment, comprising a wheeled cabinet, heat 
insulated container means housed in said cabi 
net for confining liquid carbon dioxide at a de 
Sired subatmospheric temperature and its corre 
Sponding vapor pressure to be used for creating 
a fire extinguishing atmosphere in the enclosure 
in Which the cabinet is placed, means housed in 
said cabinet and operatively connected to said 
Confining means for maintaining the liquid car 
bon dioxide at said desired subatmospheric tem 
perature and pressure, a discharge device con 
nected to said confining means and adapted to 
discharge the carbon dioxide in an upward direc 
tion relative to the top of the cabinet into the 
enclosure, means for initiating the flow of carbon 
dioxide to the discharge means, and heat respon 
Sive means carried by the cabinet and exposed 
to the temperature of the said enclosure for actu 
atting the flow initiating means to effect discharge 
Gf the carbon dioxide upon detection of a fire. 

11. A completely unitized, portable fire fighting 
device providing automatic detection and extin 
guishment, comprising a transportable cabinet, 
heat insulated container means housed in said 
cabinet for confining liquid carbon dioxide at a 
desired Subatmospheric temperature and its cor 
responding vapor pressure to be used for creating 
a fire extinguishing atmosphere in the enclosure 
in Which the cabinet is placed, means housed in 
Said cabinet and operatively connected to said 
Confining means for maintaining the liquid car 
bon dioxide at Said desired subatmospheric tem 
perature and pressure, a discharge device con 
nected to said confining means and adapted to 
discharge the carbon dioxide into the enclosure, 
means for initiating the flow of carbon dioxide 
to the discharge device, heat responsive means for 
actuating the flow initiating means to effect dis 
charge of the carbon dioxide upon detection of 
a fire, and means for adjustably mounting the 
heat responsive means on the cabinet so that it 
may be projected into a position adjacent the 
ceiling of the enclosure to be exposed to the en 
closure temperature at that level. 

12. A completely unitized, portable fire fight 
ing device providing automatic detection and ex 
tinguishment, comprising a wheeled cabinet, 
heat insulated container means housed in said 
cabinet for confining liquid carbon dioxide at 
a desired Sub-atmospheric temperature and its 
Corresponding Vapor pressure to be used for 
Creating a fire extinguishing atmosphere in the 
enclosure in which the cabinet is placed, means 
housed in Said cabinet and operatively connected 
to said confinining means for maintaining the 
liquid carbon dioxide at said desired subatmos 
pheric temperature and pressure, a discharge 
device connected to said confining means and 
adapted to discharge the carbon dioxide in an 
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upward direction toward the ceiling of the en 
closure, means for initiating the flow of carbon 
dioxide to the discharge device, heat responsive 
means for actuating the flow initiating means 
to effect discharge of the carbon dioxide upon 
detection of a fire, and means for adjustably 
mounting the heat responsive means on the cabi 
net so that it may be projected into a position 
adjacent the ceiling of the enclosure to be 
exposed to the enclosure temperature at that 
level. 

13. A completely unitized, portable fire fight 
ing device providing automatic detection and eX 
tinguishment, comprising a transportable cabi 
net, heat, insulated container means housed in 
said cabinet for confining liquid carbon dioxide 
at a desired Subatmospheric temperature and 
its corresponding vapor pressure to be used for 
creating a fire extinguishing atmosphere in the 
enclosure in which the cabinet is placed, means 
housed in said cabinet and operatively connected 
to said confining means for maintaining the 
liquid carbon dioxide at Said desired Subatmos 
pheric temperature and pressure, a discharge de 
vice connected to said confining means and 
adapted to discharge the carbon dioxide into the 
enclosure, means for initiating the flow of car 
bon dioxide to the discharge device, heat re 
Sponsive means carried by the cabinet and ex 
posed to the temperature of the said enclosure 
for actuating the fiOW initiating means to effect 
discharge of the carbon dioxide upon detection 
of a fire, and means carried by the cabinet for 
drawing carbon dioxide vapors from nearer the 
floor level of the enclosure and projecting them 
in the direction of the ceiling to effect circulation 
of said vapors and thereby maintain a uniform 
concentration of the extinguishing atmosphere 
throughout the height of the enclosure. 

14. A completely unitized, portable fire fight 
ing device providing automatic detection and ex 
tinguishment, comprising a wheeled cabinet, 
heat insulated container means housed in Said 
cabinet for confining liquid carbon dioxide at a 
desired subatmospheric temperature and its cor- . 
responding vapor pressure to be used for creating 
a fire extinguishing atmosphere in the enclosure 
in Which the cabinet is placed, means housed in 
Said cabinet and operatively connected to said 
confining means for maintaining the liquid 
carbon dioxide at said desired subatmospheric 
temperature and pressure, a discharge device 
connected to said confining means and adapted 
to discharge the carbon dioxide in an upward 
direction toward the ceiling of the enclosure, 
means for initiating the flow of carbon dioxide 
to the discharge device, heat responsive means 
carried by the cabinet and exposed to the tem 
perature of the said enclosure for actuating the 
flow initiating means to effect discharge of the 
carbon dioxide upon detection of a fire, and 
means carried by the cabinet for drawing carbon 
dioxide vapors from nearer the floor level of the 
enclosure and projecting them in the direction 
of the ceiling to effect circulation of said vapors 
and thereby maintain a uniform concentration 
of the extinguishing atmosphere throughout the 
height of the enclosure. 

15. A completely unitized, portable fire fighting 
device providing automatic detection and ex 
tinguishment, comprising a transportable cabi 
net, heat insulated container means housed in 
Said cabinet for confining liquid carbon dioxide 
at a desired Subatmospheric temperature and its 
corresponding Vapor pressure to be used for 
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creating a fire extinguishing atmosphere in the 
enclosure in which the cabinet is placed, means 
housed in said cabinet and operatively connected 
to said confining means for maintaining the 
liquid carbon dioxide at said desired Subatmos 
pheric temperature and pressure, a discharge 
device connected to said confining means and 
adapted to discharge the carbon dioxide into 
the enclosure, means for initiating the flow of 
carbon dioxide to the discharge device, heat re 
sponsive means for actuating the flow initiating 
means to effect discharge of the carbon dioxide 
upon detection of a fire, means for adjustably 
mounting the heat responsive means on the 
cabinet So that it may be projected into a posi 
tion adjacent the ceiling of the enclosure to be 
exposed to the enclosure temperature at that 
level, and means carried by the cabinet for draw 
ing carbon dioxide vapors from near the floor 
level of the enclosure and projecting them in 
the direction of the ceiling to effect circulation 
Of Said Vapors and thereby maintain a uniform 
concentration of the extinguishing atmosphere 
throughout the height of the enclosure. 

16. A completely unitized, portable fire fight 
ing device providing automatic detection and ex 
tinguishment, comprising a wheeled cabinet, heat 
insulated container means housed in said cabi 
net for Confining liquid carbon dioxide at a de 
sired Subatmospheric temperature and its cor 
responding vapor pressure to be used for creating 
a fire extinguishing atmosphere in the enclosure 
in which the cabinet is placed, means housed in 
said cabinet and operatively connected to said 
confining means for maintaining the liquid car 
bon dioxide at Said desired subatmospheric tem 
perature and pressure, a discharge device con 
nected to said confining means and adapted to 
discharge the carbon dioxide in an upward direc 
tion from the cabinet toward the ceiling of the 
enclosure, means for initiating the flow of carbon 
dioxide to the discharge device, heat responsive 
means for actuating the flow initiating means to 
effect discharge of the carbon dioxide upon detec 
tion of a fire, means for adjustably mounting the 
heat responsive means on the cabinet so that it 
may be projected into a position adjacent the 
ceiling of the enclosure to be exposed to the 
enclosure temperature at that level, and means 
Carried by the cabinet for drawing carbon dioxide 
Vapors from near the floor level of the enclosure 
and projecting them in the direction of the ceil 
ing to effect circulation of said vapors and 
thereby maintain a uniform concentration of the 
extinguishing atmosphere throughout the height 
of the enclosure. 

17. Fire extinguishing apparatus comprising 
the combination with the enclosure to be flooded 
With carbon dioxide vapors to create a fire ex 
tinguishing atmosphere of heat responsive means 
permanently installed at different locations in 
Said enclosure and exposed to the temperatures 
prevailing at said locations, a transportable cab 
inet adapted to be moved into said enclosure, 
means housed in said cabinet for confining car 
bon dioxide to be used for creating a fire extin 
guishing atmosphere in the said enclosure, a dis 
charge device connected to said confining means 
and adapted to discharge the carbon dioxide into 
the enclosure, means for initiating the flow of 
carbon dioxide to the discharge device, heat re 
Sponsive means carried by the cabinet and ex 
posed to the temperature of the said enclosure 
for actuating the flow initiating means to effect 
discharge of the carbon dioxide upon detection 
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of a fire, and means for connecting the heatre 
sponsive means carried by the cabinet to the 
heat responsive means permanently installed in 
the enclosure for rendering said latter heat re 
sponsive means operative to actuate, the flow in 
itiating means in the event of detection of a fire 
by any one of said permanently installed means. 

18. Fire extinguishing apparatus comprising 
the combination with the enclosure to be flooded 
with carbon dioxide vapors to create a fire ex 
tinguishing atmosphere, of heat responsive 
means located at different points in the enclo 
sure and exposed to the temperatures prevailing 
at said points, a transportable cabinet adapted 
to be moved into said enclosure, means housed in 
said cabinet for confining carbon dioxide to be 
used for creating the said fire extinguishing at 
mosphere in the enclosure, a discharge device 
connected to said confining means and adapted 
to discharge the carbon dioxide into the enclo 
Sure, means for initiating the flow of carbon di 
Oxide to the discharge device, heat responsive 
means for actuating the flow initiating means to 
effect discharge of the carbon dioxide upon de 
tection of a fire, means for adjustably mounting 
the heat responsive means on the cabinet so that 
it may be projected into a position adjacent the 
ceiling of the enclosure to be exposed to the en 
closure temperature at that level, and means 
for connecting the heat responsive means lo 
cated at different points in the enclosure to the 
heat responsive means adjustably mounted on 
the cabinet. 

19. Fire extinguishing apparatus comprising 
the combination with the enclosure to be flooded 
with carbon dioxide vapors to create a fire extin 
guishing atmosphere of heat responsive means 
permanently installed at different locations in 
Said enclosure and eXposed to the temperatures 
prevailing at said locations, a transportable cab 
inet adapted to be moved into said enclosure, 
means housed in said cabinet for confining car 
bon dioxide to be used for creating a fire extin 
guishing atmosphere in the said enclosure, a dis 
charge device connected to said confining means 
and adapted to discharge the carbon dioxide into 
the enclosure, means for initiating the flow of 
carbon dioxide to the discharge device, heat re 
sponsive means carried by the cabinet and ex 
posed to the temperature of the said enclosure 
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for actuating the flow initiating means to effect 
discharge of the carbon dioxide upon detection of 
a fire, means for connecting the heat responsive 
means carried by the cabinet to the heat respon 
sive means permanently installed in the enclo 
Sure for rendering said latter heat responsive 
means operative to actuate the flow initiating 
means in the event of detection of a fire by any 
one of said permanently installed means, and 
means carried by the cabinet for drawing Carbon 
dioxide vapors from near the floor level of the 
enclosure and projecting them into the direction 
of the ceiling to effect circulation of Said vapors 
and thereby maintain a uniform concentration 
of the extinguishing atmosphere throughout the 
weight of the enclosure. 

20. Fire extinguishing apparatus comprising 
the combination with the enclosure to be flooded 
With carbon dioxide vapors to create a fire extin 
guishing atmosphere, of heat responsive means 
located at different points in the enclosure and 
exposed to the temperatures prevailing at said 
points, a transportable cabinet adapted to be 
moved into said enclosure, means housed in said 
cabinet for confining carbon dioxide to be used 
for creating the said fire extinguishing atmos 
phere in the enclosure, a discharge device con 
nected to said confining means and adapted to 
discharge the carbon dioxide into the enclosure, 
means for initiating the flow of carbon dioxide 
to the discharge device, heat responsive means 
for actuating the flow initiating means to effect 
discharge of the carbon dioxide upon detection 
of a fire, means for adjustably mounting the 
heat responsive means on the cabinet so that it 
may be projected into a position adjacent the 
ceiling of the enclosure to be exposed to the en 
closure temperature at that level, means for con 
necting the heat responsive means located at dif 
ferent points in the enclosure to the heat re 
sponsive means adjustably mounted on the cab 
inet, and means carried by the cabinet for draw 
ing. Carbon dioxide vapors from near the floor 
level of the enclosure and projecting them in the 
direction of the ceiling to effect circulation of 
Said vapors and thereby maintain a uniform con 
centration of the extinguishing atmosphere 
throughout the height of the enclosure. 

ERIC GEERTZ. 
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CERTIFICATE OF CORRECTION. 
Patent No. 2,287,875. June 30, 1942. 

ERIC GEERTZ, ET AL. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Pagel, first 
column, line 6, for "spaced" read -- spaces--; and second column, line 27, 
strike out "because" second occurrence; page 2, second column, line 26, for 
"complete-" read -- completely--; page 5, first column, line 23, for "in 
creased or" read -- increased for--; page l, second column, line 26, for 
"extinguished" read --extinguisher--; page 5, second column, line 27, for 
"if" read --is--; page 6, Second column, line l, for "discloses" read --dis 
close--; page 8, first column, line 67, claim 8, for "extinguisher" read. 
--extinguishing--; and that the said Letters Patent should be read with 
this correction therein that the same may conform to the record of the case 
in the Patent Office. 

Signed and sealed this l8th day of August, A. D. 1942. 

Henry Van Arsdale, 
(Seal) Acting Commissioner. of Patents. 


