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ABSTRACT OF THE DISCLOSURE 
The description discloses a ?re extinguishing system 

for an electronics cabinet. The system includes a duct 
means which extends between upper and lower openings 
which open into an inner portion of the cabinet. Mounted 
within the duct means there may be a venturi and ex 
tending through the duct means there may be a tube for 
discharging a ?re extinguishing ?uid into the throat of 
the venturi. Accordingly, when a ?re occurs within the 
electronics cabinet the discharge of this ?re extinguishing 
?uid into the venturi draws hot gases from the top of the 
cabinet, mixes them with the ?uid where the gases are 
cooled, and then the resulting mixture is forced into the 
bottom portion of the cabinet. This circulation will ex 
tinguish a ?re within the cabinet. 

The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the pay 
ment of any royalties thereon or therefor. 
The present invention relates to an electronics cabinet 

and a ?re extinguishing apparatus wherein a ?re ex 
tinguisher is mounted to an electronics cabinet and is 
capable of quickly extinguishing a ?re therein without 
damage to electronics components within the cabinet. 
The most commonly used method of extinguishing a 

?re within an electronics cabinet is to open one of the 
cabinet doors and discharge carbon dioxide into the in 
terior spaces. This method has several serious disadvan 
tages. When carbon dioxide is discharged from a ?re ex 
tinguisher expansion and absorption of heat take place 
which results in the conversion of some of the carbon 
dioxide to a solid form, sometimes called “snow.” Carbon 
dioxide in this snow form is ineffective as a ?re extin 
guisher agent until it sublimes or is converted to a gas. 
Further, when this snow is directed against heated parts of 
sensitive electronics components a high degree of thermal 
shock results which often causes permanent injury to 
these parts. The present method also suffers from the dis 
advantage that the cabinet must be open to introduce the 
?re extinguishing agent. This opening allows air to enter 
into the cabinet to support the combustion therein. There 
has been a need for a device which will effectively extin 
guish a ?re within an electronics cabinet without any re 
sulting damage to electronics parts therein. 
The present invention provides a ?re extinguisher which 

can be mounted to an electronics cabinet or similar hous 
ing for developing an inert atmosphere which will com 
pletely ?ll the cabinet and remove any support for com 
bustion therein. Pressurized carbon dioxide or a similar 
?re extinguishing media may be utilized with the invention 
without the danger of snow developing to injure the sen 
sitive electronics parts. In operating the invention no 
openings are made to the atmosphere and a closed cycle 
principle ‘is utilized to remove the hot gases which are 
supporting combustion within the cabinet and mix these 
gases with the ?re extinguishing media to form an inert 
mixture which is introduced into the cabinet. This may 
be accomplished by a duct which is mounted to the ex 
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2 
terior of the cabinet and extends between upper and lower 
inner portions thereof; a jet blower which is mounted 
within the duct means vwith its discharge end directed in 
a downward direction; and a bottle of ?re extinguishing 
?uid which is connected to the jet blower so that when the 
?re extinguishing ?uid is released hot air -is drawn from 
the top of the cabinet and mixed with the fire extinguish 
ing ?uid in the jet blower to form an inert gaseous mix 
ture. This inert mixture ‘is introduced into the lower por 
tion of the cabinet for extinguishing the ?re. 
An object of the present invention is to provide a hous 

ing and ?re extinguisher which is more effective than 
prior art devices for extinguishing a ?re within the hous 
mg; ' 

Another object is to provide a housing and ?re extin 
guisher wherein the ?re extinguisher operates on a closed 
cycle principle, thereby eliminating the need of opening 
the housing to the outside atmosphere; 
A further object of the present invention is to provide 

a method of quickly and effectively extinguishing a ?re 
within a housing without any damage to components 
therein; 
Yet another object is to provide an electronics cabinet 

and ?re extinguisher which is capable of effectively a ?re 
within the electronics cabinet without damage to the elec 
tronic components therein. 

Other objects, advantages and‘novel features of the in 
vention will become apparent from the following detailed 
description of the invent-ion when considered in conjunc 
tion with the accompanying drawing wherein: 

FIG. 1 is an isometric view of a computer cabinet and 
the ?re extinguisher device with portions cut away to illus~ 
trate various details and with the exterior of the cabinet 
shown in phantom; 

FIG. 2 is a view taken along plane II-—II of FIG. 1; 
and 
FIG. 3 is a view taken along plane III-III of FIG. 2. 
Referring now to the drawing wherein like reference 

numerals designate like or similar parts throughout the 
several views there is shown in FIG. 1 a housing such as 
a computer cabinet 10 which contains many sensitive 
electronics components (not shown). The cabinet 10 has 
an upper inner portion 12 and a lower portion 14 which 
may be de?ned generally as the upper half volume and 
lower half volume of the cabinet respectively. When a 
?re occurs within the cabinet the hot gases rise into the 
upper portions of the cabinet and the cooler gases remain 
therebelow. The invention is adapted to very effectively 
utilize this phenomenon to quickly extinguish any ?re 
that may develop within the cabinet 10. 
The electronics cabinet 10 has an upper opening 16 

which opens into the upper inner portion 12, and a lower 
opening 18 which opens into the lower inner portion 14 
of the electronics cabinet. A duct 20 is mounted to the 
exterior of the cabinet 10 and may extend substantially 
vertically between the upper and lower openings 16 and 
18 for communicating the upper and lower inner por 
tions 12 and 14 of the cabinet with one another. As 
shown in FIG. 1, the duct may be generally U-shaped with 
its top opening connected to the cabinet at the upper 
opening 16 and its bottom opening connected to the 
cabinet at the lower opening 18. The top and bottom 
openings of the duct 20 may be provided with ?anges 
so that bolts or sheet metal screws 22 may be used for 
mounting the duct rigidly to the cabinet 10. This mount 
ing exposes the top end of the duct to the upper inner 
cabinet portion 12 where the hot gases generally reside, 
and the bottom opening of the duct to the lower inner 
cabinet portion 14 where the cooler gases generally reside. 
Mounted within the duct 20 is a jet blower 24 with its 

discharge end 26 directed downstream from the top open 
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ing of the duct. The jet blower 24 may be mounted with 
in an enlarged portion of the upright portion of the 
duct with the discharge end 26 directed in a substan 
tially downward direction. Many types of jet blowers may 
be employed with this invention and as an example I 
have shown a jet blower which has two consecutive 
intake body venturi portions 28. As shown in FIGS. 2 
and 3 the tube 40 may be directed downwardly with the 
terminal end connected to a nozzle 27. The nozzle 27 
may be connected to the top body venturi portion by a 
spider 30 which has radial arms which are welded to the 
discharge end of the nozzle 27 and the intake end of the 
top body venturi portion. The top body venturi portion 
28 may be similarly connected to the bottom body ven 
turi portion. The jet blower assembly 24 may be con 
nected to the interior of the duct 20 by a pair of spiders 
32 which have radial arms connected at outer ends to the 
inner surface of the duct and inner ends connected to the 
nozzle 27 and bottom body venturi portion 28 by any 
suitable means such as welding. To further enhance the 
venturi effect the generally upright portion of the duct 
may be provided with a throat or constriction 34. The 
portion of the duct below the constriction 34 may be en 
larged, as shown in FIG. 1, for the purpose of slowing 
down the stream of gases within the duct prior to enter 
ing the cabinet 10. The portion of the duct above the 
constriction 34 may also be enlarged and {forms along 
with the body venturi portions 28 the last of a series of 
intake body venturi portions prior to the constriction 34. 

Connected to the intake end of the jet blower 24 is a 
pressurized container 36 which contains a ?re extinguish 
ing media. The container 36 may have a selectively oper 
able valve 38 and may be connected to the intake of the 
jet blower 24 by a tube or pipe 40 which extends through 
the wall of the duct 20 and is connected to the intake of 
the nozzle 27 by any suitable means such as a friction ?t 
or welding. Various couplings may be interposed within 
the pipe 40 for the purpose of disconnecting the pipe 
components as well as the pressurized container 36. When 
the valve 38 is opened the pressurized ?re extinguishing 
media is discharged into the jet 'blower 24 and the con 
striction 34 thereby causing hot gases to be withdrawn 
from the cabinet, mixed violently within the jet blower 
to provide an inert gaseous mixture 42 which is dis 
charged within the lower inner portion 14 of the cabinet. 

There may be mounted in the lower inner portion 14 
of the cabinet an expansion chamber 44 for the purpose 
of reducing the velocity of the inert gaseous stream which 
is discharged from the duct 20 and disseminating this 
inert gaseous mixture within the lower inner portion 14 
of the cabinet. The expansion chamber 44 may be mounted 
on the back inner side of the cabinet, as shown in FIG. 1 
and has an opening which is connected to the bottom 
opening of the duct 20. The opening of the expansion 
chamber may be provided with an outwardly extending 
peripheral ?ange so that it can be connected to the bot 
tom opening of the duct 20 by the screws 22. The ex 
pansion chamber 44 may be further provided with an in 
wardly extending peripheral ?ange 46 so that screws 48 
may be utilized to rigidly mount the expansion chamber 
to the back inner wall of the cabinet. Inside of the cabinet 
the expansion chamber 44 has a stries of openings 50 
which are arranged to evenly distribute the inert gaseous 
mixture within the lower inner portion 15 of the cabinet. 
Many types of ?re extinguishing substances may be 

utilized, however extinguishing substances which are 
heavier than air are preferred for the operation of this 
invention. I have found that carbon dioxide works very 
vsuccessfully since it is heavier than air and will develop 
an inert gaseous mixture which will reside in the bottom 
inner portion 14 of the cabinet. Further, the rapid ex 
pansion of the carbon dioxide from a liquid state to a 
gaseous state, upon discharge from the nozzle 27, develops 
a high velocity ?ow which enhances the venturi effect for 
drawing hot gases from the upper inner portion 12 of the 

10 

15 

20 

25 

30 

55 

70 

75 

4 
cabinet and provides an extremely low temperature to 
effectively lower the temperature of these hot gases. Also 
I have found that Freon #1301 manufactured by Du 
Pont works very satisfactorily. 

Operation 
When an electronics ?re occurs within the cabinet 10 

all ventilation openings are closed and the valve 38 is 
opened to introduce the ?re extinguishing substance in 
the jet blower 24. Hot gases, which are supporting com 
bustion, will have already risen within the cabinet 10 
and will be withdrawn through the upper opening 16 
by the venturi effect of the jet blower 24 and constriction 
34. These hot gases containing some oxygen will be 
violently mixed within the jet blower 24 as well as there 
below to develop the inert gaseous mixture 42 which is 
very low in temperature and will not support combustion. 
This mixing effect eliminates any possibility that snow 
will develop in the resulting mixture, thereby overcom 
ing the problem of snow depositing on the sensitive elec 
tronic components ‘within the cabinet 10. The downward 
stream of the inert gaseous mixture 42 is discharged from 
the duct 20 into the expansion chamber 44 Where it is 
evently distributed within the lower inner portion 14 of 
the cabinet through the chamber openings 50. The inert 
gaseous mixture 42 will quickly cool the electronics com 
ponents and upon being heated will rise within the cabinet 
to recycle through the duct 20. 
The method of the present invention is to withdraw 

gases from an upper portion of the cabinet, mix these 
gases with a ?re extinguishing substance to form an inert 
atmosphere and introduce the inert atmosphere into the 
lower inner portion 14 of the cabinet. 

In the broader concepts of the invention the venturi 
effect could be created within the duct 20 by simply in 
troducing the ?re extinguishing substance downstream 
within the vertical portion, such as through the tube 40 
only. The stream of the pressurized ?re extinguishing sub 
stance will draw the hot gases from the cabinet, however 
they will not be as thoroughly mixed as they are with the 
use of the jet blower 24. Conceivably the jet stream could 
even be reversed in direction and still support the broader 
concepts of the invention, however cooler gases from the 
lower inner portion 14 of the cabinet would then be with 
drawn from the cabinet rather than the hotter gases which 
exist in the upper inner portion 12. t 

It is now readily apparent that the present invention 
provides a very simple ?re extinguishing device which 
may be mounted to an electronics cabinet for the purpose 
of quickly extinguishing any ?re therein without any 
damage to the electronic components. 

Obviously many modi?cations and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within the 
scope of the appended claims the invention may be 
practiced other-wise than as speci?cally described. 

I claim: 
1. A housing with a ?re extinguishing apparatus com~ 

prising: 
said housing having a pair of openings which open 

into the housing inner area; 
duct means mounted to said housing and extending 

between said openings for communicating inner por 
tions of the cabinet with one another; 

said duct means having a venturi which has intake and 
outlet ends and a throat therebetween; 

tube means having a pair of tube ends; 
one of said tube ends being adapted for connection to 

a pressurized ?re extinguishing source means; and 
said tube means extending through the duct means and 
mounted with the other tube end directed toward the 
throat of the venturi, 

where-by upon connecting said one tube end to the pres 
surized ?re extinguishing source means and discharging 
?re extinguishing media through said other tube end 
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gases will be withdrawn from the housing through one of 
its openings by the venturi effect, mixed with the ?re 
extinguishing media, and forced into the housing through 
the other housing opening. 

2. A housing with a ?re extinguishing apparatus as 
claimed in claim 1 wherein: 

one ‘of the openings opens into an upper inner portion 
of the housing and the other opening opens into a 
lower inner portion of the housing; and 

said other tulbe end also being directed substantially 
along the path of the duct means toward the housing’s 
lower opening. 

3. A housing with a ?re extinguishing apparatus as 
claimed in claim 2 including: 

said pressurized ?re extinguishing source means; 
said one tube end being connected to the pressurized 

?re extinguishing source means; and 
said pressurized ?re extinguishing source means con 

taining liquid carbon dioxide. 
4. An electronics cabinet with a ?re extinguishing ap 

paratus comprising: 
said cabinet having an upper opening which opens into 
an upper inner portion of the cabinet and a lower 
opening which opens into a lower inner portion of 
said cabinet; 

duct means mounted to said cabinet and extending be 
tween said upper and lower openings for communi 
cating the upper and lower inner portions of the 
cabinet with one another; 

a nozzle mounted within said duct means with its dis~ 
charge end directed substantially along the path of 
the duct means toward the cabinet’s lower opening; 
and 

tube means connected to the intake end of the nozzle 
and extending through the duct means for connec 
tion to a pressurized ?re extinguishing ?uid source 
means, 

whereby upon the occurrence of a ?re within said cabinet 
a release of the ?re extinguishing ?uid into the nozzle 
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will draw ‘hot air through the upper opening, mix it with 40 
the ?uid and discharge the mixture through the lower 
opening into the lower inner portion of said cabinet. 

6 
5. An electronics cabinet with a ?re extinguishing ap 

paratus as claimed in claim 4 including: 
a pressurized container which contains a ?re extinguish 

ing ?uid and has a valve means for selectively dis 
charging said ?uid; and 

said tube means being connected to said valve means. 
6. An electronics cabinet with a ?re extinguishing ap 

paratus as claimed in claim 5 wherein: 
the ?re extinguishing ?uid is carbon dioxide. 
7. An electronics cabinet 'with a ?re extinguishing ap 

paratus as claimed in claim 6 wherein: 
said duct means having a venturi which has intake and 

outlet ends and a throat therebetween; and 
said nozzle being directed toward the throat of said 

venturi. 
8. An electronics cabinet with a ?re extinguishing ap 

paratus as claimed in claim 7 including: 
an expansion chamber mounted in the lower inner por 

tion of the cabinet and opening into said duct means 
through the lower opening; and 

said chamber having discharge ports for disseminating 
said mixture within the lower inner portion of said 
cabinet. 

9. An electronics cabinet with a ?re extinguishing ap 
paratus as claimed in claim 8 including: 

a jet blower mounted in said duct means above said 
venturi. 
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