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UNITED STATES PATENT OFFICE 
2,387,935 

FIRE EXTNGUISHING METHOD AND 
APPARATUS 

Leonard D. Myers, Washington, D. C., assignor, 
by mesme assignments, to Reconstruction 
Finance Corporation, Chicago, Ill, a corpora 
tion of the United States 

Application December 15, 1943, Seria No. 514,403 
(C. 169-1) 22 Cailms. 

This invention relates to methods of discharg 
ing a fire extinguishing medium composed of car 
bon dioxide and water fog and apparatus for 
carrying out said methods. 

In the application of Hilding W. Williamson, 
Serial No. 434,556, filed March 13, 1942, there is 
disclosed and broadly claimed methods and ap 
paratus for effecting discharge of liquid carbon 
dioxide in such a manner that the resultant 
stream of snow and vapor will possess highly ef 
fective range and penetrating characteristics as 
well as a large field of application. Or area of direct 
inpingenent. These highly desirable results are 
obtained by manipulating the mixture of carbon 
dioxide snow and vapor, during travel of the same 
from its zone of production to its zone of dis 
charge to the atmosphere, so that the Snow and 
vapor components of the mixture are segregated 
or formed into layers. These layers are super 
imposed in a discharge stream of Substantially 
greater CrOSS Sectional dimension in one direction 
than in the other. 

It has been determined that the fire extin 
guishing characteristics of the discharge provided 
by the methods and apparatus of the above iden 
tified application can be materially improved by 
combining therewith a discharge of pre-formed 
Water fog if the Water fog is projected in such 
a manner that the proportions of water fog and 
carbon dioxide are maintained substantially uni 
form throughout the major cross Sectional dimen 
sion of the discharge stream. 

It is a primary object of this invention to pro 
vide a method of discharging a fire extinguishing 
medium, Composed of carbon dioxide and water 
fog, as a stream of Substantially rectangular sec 
tion and apparatus for carrying out said method. 
A further important object of the invention is 

to provide a method of discharging a fire extin 
guishing medium as a stream of elongated cross 
Section with the carbon dioxide Snow and vapor 
components segregated in superimposed layers 
therein and with pre-formed water fog combined 
with one of said segregated components, and ap 
paratus for carrying out said method. 
Another important object of the invention is 

the provision of a method of producing an im 
proved discharge of a fire extinguishing medium 
that consists of carbon dioxide snow and vapor 
and pre-formed water fog in which the water fog 
is combined with the carbon dioxide snow. 

Still another important object of the invention 
is the provision of a method of producing an 
improved discharge of a fire extinguishing me 
dium that consists of carbon dioxide snow and 

O 

20 

25 

30 

35 

40 

45 

50 

55 

vapor and pre-formed water fog in which the 
water fog is combined with the carbon dioxide 
Vapor. 
A further object of the invention is the provi 

sion of an apparatus for producing an improved 
discharge of a fire extinguishing medium that 
consists of carbon dioxide snow and vapor and 
pre-formed water fog in which the Water fog is 
combined with the carbon dioxide SnOW. 
Another object of the invention is the provision 

of apparatus for producing an improved discharge 
of a fire extinguishing medium that consists of 
carbon dioxide snow and vapor and pre-formed 
water fog in which the water fog is combined 
with the carbon dioxide vapor. 
Other objects and advantages of the invention 

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

of this specification and in which like numerals 
are employed to designate like parts throughout 
the Sane w 

Figure is a front elevational view of one form 
of fire extinguishing medium discharge appara 
tus embodying this invention, 

Figure.2 is a transverse Sectional view taken on 
line 2-2 of Fig. 1, and 

Figure 3 is a tranSVerse sectional view of a 
modified form of fire extinguishing medium dis 
charge apparatus. 

In the drawing, Wherein for the purpose of ill 
lustration are shown the preferred embodiments 
of this invention, and first particularly referring 
to FigS. 1 and 2 inclusive, the reference character 
5 designates a liquid carbon dioxide supply pipe 
for the discharge apparatus. It will be appre 
ciated that this pipe 5 may represent a portion 
of a pipe line which leads from the discharge 
apparatus to the source of supply of the liquid 
carbon dioxide. This source of supply either may 
be a storage container of the type disclosed in 
Patent No. 2,143,311, issued to Eric Geertz, in 
Which the liquid carbon dioxide is maintained at 
a Substantially constant subatmospheric tempera 
ture, and its corresponding low vapor pressure, or 
a bank of cylinders in which the liquid carbon 
dioxide is confined at the changing high vapor 
preSSures which correspond with the prevailing 
temperatures of the surrounding atmosphere. 
Although the size of the discharge apparatus em 
bodying this invention may be such as to permit 
the apparatus to be employed on the end of a 
hose line for direct manual manipulation, the full 
benefits of the invention may best be obtained 
when the discharge apparatus is of such a size as 
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to require it to be employed as a part of a fixed 
fire extinguishing system, or to require it to be 
mounted on some form of wheeled vehicle or car 
riage which is movable to permit the field of ap 
plication of the extinguishing medium to traverse 
the involved area and to wipe out the fire as 
the carriage or vehicle progresses. A ground fire 
involving flowing flammable liquids presents an 
excellent example of a need for mounting this 
type of discharge apparatus on a wheeled vehicle 
or carriage. 
The pipe section 5 is threaded at 6 for proper 

Connection with a suitable Supply line. The re 
maining end of this pipe section is connected by 
welding, or the like, to the right angularly ar 
ranged manifold that extends in opposite direct 
tions. Suitable couplings 8 are connected to the 
Opposite ends of the manifold pipe and have 
short nipples 9 threadedly connected in their 
remaining branches. These nipples are connected 20 
to the T-couplings O which are employed for 
connecting the apertured discharge pipes ff to 
the said nipples. Fig. 1 discloses the use of four 
of these apertured discharge pipes which are 
arranged in parallel pairs. Each one of these 
discharge pipes f is suitably closed at its outer 
end and is provided with a longitudinally ar 
ranged series of apertures 2. The apertures of 
each series are spaced at suitable intervals and, 
it will be noted by inspecting Fig. 2, that they 
face in a general rearward direction rather than 
a forward direction. 

It will be appreciated that when liquid carbon 
dioxide is released to the atmosphere through 
the discharge apertures f2, the carbon dioxide 
will vaporize and flash to a uniform mixture of 
vapor and Snow as a result of the sudden drop 
in pressure. The percentage of the liquid carbon 
dioxide that flashes to snow will depend on the 
temperature of the liquid carbon dioxide at the 
place of storage. It will be explained more fully 
at a later point in the description that the mix 
ture of carbon dioxide SnOW and vapor produced 
at each one of the discharge apertures 2 is to be 
manipulated in such a manner that the Snow and 
vapor components may be discharged to the at 
mosphere in a segregated condition with the dis 
charges from the apertures of the two pipes 
connected to a T-coupling to being merged 
lengthwise of the discharge apparatus so as to 
provide a continuous, elongated discharge stream. 
For that purpose, each pair of discharge pipes 

connected to a T-coupling 0 are suitably 
arranged within a merging and Segregating 
chamber 3. It will be seen by inspecting Fig. 1 
that these two chambers 13 extend the full length 
of the discharge apparatus and, when the appa 
ratus is held or positioned in the manner illus 
trated in Figs. 1 and 2, these chambers form the 
top and bottom of the discharge device. The 
opposite ends of the merging and segregating 
chambers 3 are closed by the two end plates 4. 
That is to say, one end plate 4 is provided at 
each end of the discharge apparatus and closes 
the adjacent ends of both of the chambers 3. 
These end plates, therefore, help to maintain 
the chambers properly spaced and provide rigid 
ity for the discharge apparatus. 

Each. One of these merging and segregating 
chambers 3 is provided with a rear wall 5 that 
is of semi-circular shape in section. These rear 
walls merge into parallel walls f which cooper 
ate at their forward edges with the forward edges 
of the end plates 4 to provide the open fronts, 
or discharge openings, for the two chambers 3. 

These open fronts, therefore, die directly opposite 
the curved rear was . Pig. 2 discloses the 
discharge pipes as being welded at 7 to the 
upper and lower wall portions of the two 
chambers 3. The discharge pipes ff, therefore, 
cooperate with the top and bottom wall portions 

of the two chambers to lend rigidity to these 
chambers and to the entire discharge apparatus. 
The adjacent or inner side walls f of the two 
chambers are interconnected and braced at a 
suitable number of points by the straps f. To 
further strengthen the chambers f, a pair of 
angle irons are provided for each half portion 
of the discharge apparatus arranged on opposite 
sides of a water supply pipe which will be spe 
cifically referred to later on. The angle irons 
of each pair are connected by welding at the 
points 20 and 2. The longitudinal edges of the 
oppositely extending branches of these two angle 
irons are welded at 22 to the inner side portions 
of the two merging and segregating chambers (3. 
By inspecting Fig. 2, it will be seen that the 

longitudinal series of discharge apertures 2 for 
each pipe face or point toward the zone where 
its associated rear chamber wall 3 merges with 
the outer chamber wall 6. It will be appre 
ciated, therefore, that the separate jets of carbon 
dioxide snow and vapor mixture produced by the 
several orifices or apertures f2 will first impinge 
against the interiors of the two chambers f3 at 
these chamber wall merger zones. 
The mode of operation of this form of carbon 

dioxide discharge apparatus now will be de 
Scribed. Liquid carbon dioxide of any desired 
temperature will flow under its own vapor. pres 
sure through the pipe members 5, 7, 8, 9, and 

so as to be discharged through the two lon 
gitudinal series of apertures 2 formed in the 
two pairs of parallel pipes f. The liquid car 
bon dioxide in these discharge pipes will be 
released to the interiors of the chambers. 3 
through the apertures 2 and, due to the sudden 
drop in pressure which occurs as a result of this 
release, the liquid carbon dioxide will be con 
verted to a mixture of snow particles and vapor. 
Each aperture 2 will provide a separate jet or 
stream of the carbon dioxide mixture. These 
jets or streams will partake of straight line mo 
tion until their paths are obstructed by the in 
ner surfaces of the chambers 3. The curved 
rear Surfaces of these two chambers will cause 
the flowing mixtures of carbon dioxide Snow and 
vapor to be deflected so that the normal straight 
line motion will be converted to a curvilinear 
motion. In addition to partaking of this curvi 
linear motion, the Snow and vapor of the sev 
eral streams or jets released into each one of 
the two elongated chambers 3 will be permitted 
to spread longitudinally of the chambers with 
the result that the mixtures of the several 
streams or jets will merge to form a continuous 
mass equal in length to each continuous cham 
ber 3. It is a well recognized law or principle 
of physics that any object or material which is 
Set in motion will travel in a straight line unless 
some force is applied thereto which will deflect 
it from such a path of movement. Additionally, 
the force required to deflect the object or mate 
rial from its straight line motion depends on the 
velocity and the mass or density of the object 
or material being deflected. 
With this principle in mind, it will be appre 

ciated that the curved inner surfaces of the rear 
walls f of the two chambers will function to ac 
complish a change in the direction of motion of 
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the released carbon dioxide snow and vapor mix 
ture and this change will be from a straight line 
motion to a curvilinear motion. These curved 
chamber wall surfaces, therefore, provide the 
opposing force referred to. above. As the carbon 
dioxide snow of the mixture is many times more 
dense than the carbon dioxide vapor, and as the 
velocity of both of these components is the same, 
the Snow offers more resistance to the deflecting 
force provided by the rear walls of the chamber. 
The snow, therefore, will force its way to the 
Outer sides of the curvilinear paths of flow of the 
materia. With the result that the Snow will dis 
place the vapor and force it to seek a path of 
flow away from the inner surfaces of the two 
chamber walls. The difference in density of the 
Snow as compared to the vapor, therefore, brings 
about a segregation of these two components. 
That is to say, the snow will form a flowing layer 
in contact with the inner Wall Surface of each 
one of the chambers while the vapor will form 
a superimposed layer spaced from the surface 
of the chamber wall. 
To further explain this segregating action, it 

will be appreciated that the segregating of the 
snow and vapor components will not be complete 
for a small amount of the vapor will be trapped 
by the snow particles and be compelled to flow 
therewith while a small amount of the lighter, 
Smaller snow particles will be carried along with 
the vapor. Furthermore, there will be a merg 
ing or blend zone between the concentrated layer 
of snow and the displaced layer of vapor. That 
is to say, the snow and vapor will not be sharply 
defined into two clearly distinguishable layers. 
Consequently, the expression "segregating the 
snow and vapor components into separate layers' 
will not be one hundred percent accurate but it 
is believed that the expression can be employed 
for defining the type of discharge provided by 
the apparatus and for distinguishing from a con 
ventional discharge in which the snow and Vapor 
are uniformly mixed. 
The desired segregation of the snow and vapor 

is accomplished by the time the flowing material 
reaches the open front of each chamber 3. By 
inspecting Fig. 2, it will be appreciated that the 
snow layer for each chamber will be adjacent 
the inner wall 6 while the vapor layer will be 
arranged outwardly of the Snow layer or adja 
cent the discharge pipe . It will be appre 
ciated, therefore, that each chamber 3 will dis 
charge a stream of carbon dioxide which will be 
continuous throughout its length. These two 
discharges will be arranged in parallelism to each 
other and will start out by being separated from 
each other a distance equal to the spacing of the 
dash lines A of Fig. 2. The two layers of Snow 
from the two chambers 3 will lie adjacent each 
other while the two layers of vapor will be lo 
cated outwardly of the snow layers and Will 
function to shield the snow layers from the sur 
rounding atmosphere with the exception of the 
regions at the opposite ends of the complete dis 
charge apparatus. Of course, with no physical 
barrier lying between the two spaced discharges 
produced by the two chambers 3, that is be 
yond the open faces of these chambers, the Snow 
of the two inner or adjacent layers will blend 
or flow together by moving inwardly of the lines 
A. This blending together or flowing toward each 
other will not take place immediately and Will 
not occur until the momentum or inertia of the 
discharge has been substantially dissipated. Con 
sequently, there will be provided a Space or area 
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lying between the two lines A and extending thc 
full length of the discharge apparatus which will 
not be occupied by the carbon dioxide discharge 
from the two chambers 3. This unoccupied 
space is utilized in a manner now to be described. 
A pocket or recess is provided by the adjacent 

walls f of the two chambers, the end plates (4 
and the two pairs of angle irons. 9. This pocket 
or recess is employed for receiving a Water fog 
generating head 23. This head is shown in Fig. 
1 as extending the full length of the discharge 
apparatus. It is of hollow construction and is 
provided with a front wall 24 that includes the 
angularly arranged wall portions 25 and 26. 
These angularly arranged wall portions are pro 
vided with two longitudinal series of spaced aper 
tures 21 and 28 respectively. Figs. 1 and 2 dis 
close these apertures 27 and 28 as being arranged 
in transversely aligned pairs. That is to say, the 
apertures 2 are opposed to the apertures 28 SO 
that the streams of water that are discharged 
from these opposed apertures will impinge 
against each other with the result that the water 
of both streams will be highly atomized and 
water fog will be generated. The angle of pro 
jection of the water fog produced by each pair 
of apertures 27-28 is represented by the dash 
lines Bin Fig. 2. 
Water is supplied to the interior of the water 

fog generating head 23 by the supply pipe 24. 
This water should be under a suitable pressure 
head. It has been determined that a pressure 
ranging from 90 to 200 pounds per square inch 
will effect proper fogging of the Water. 

It will be appreciated that impingement of the 
two streams of water from each opposed pair of 
apertures 2 and 28 will effect a projection angle 
which is represented by the lines B in Fig. 2 
insofar as a section through two apertures 27 and 
20 is concerned. It will be appreciated, also, that 
the water fog pattern produced by each pair of 
apertures 27 and 28 will be nearly cone shape 
When viewed at right angles from the section of 
Fig. 2. Consequently, the fog patterns of adja 
cent pairs of apertures 27 and 28 will merge 
lengthwise of the fog generating head 23, or 
lengthwise of the space or gap that is provided 
between the dash lines A of Fig. 2 which rep 
resent the inner margins of the two carbon diox 
ide discharge streams. Therefore, this space Or 
gap will be filled with water fog. The angle of 
projection of the water fog represented by the 
lines B of Fig. 2 shows that some of the water 
fog will be caused to directly impinge the adja 
cent sides of the two snow layers of the spaced 
carbon dioxide discharges. Consequently, water 
fog will be entrained by the Snow layers. 
In Fig. 1 the extreme end pairs of water dis 

charging apertures of the fog generating head 27 
are identified by the reference characters. 27a. 
and 28a to distinguish them from the remaining 
apertures 27 and 28. The water fog generated by 
these two pairs of end apertures. 27a and 28a will 
function to close of the opposite ends of the gap 
or space that is left between the two carbon di 
oxide discharges produced by the chambers 3. 
That is to say, the water fog generated by the 
opposite end pairs of apertures 2.7a, and 28a seal 
of the opposite ends of this gap or space from 
the surrounding atmosphere and thereby ex 
cludes air from the gap or space in which the 
remainder of the Water fog is generated. This 
enables the water fog generated by all of the 
pairs of apertures 27 and 28 to have the voids 
between the individual water droplets to be filled 
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carbon dioxide Snow and vapor to the atmos 
phere in the form of a stream of rectangular 
shape in cross section, separately generating 
water fog in a zone paralleling and co-extensive 
with the major cross sectional dimension of the 
rectangular carbon dioxide stream, and project 
ing the generated water fog so that a portion of 
the same will be entrained by the carbon dioxide 
stream. 

2. A method of discharging a fire extinguish 
ing medium, comprising effecting sudden release 
of liquid carbon dioxide along the length of two 
zones to lower its pressure sufficiently to form 
snow and vapor, discharging the carbon dioxide 
snow and vapor to the atmosphere from both of 
said zones to form parallel streams of rectangul 
lar shape in cross section, separately generating 
water fog in a zone paralleling and coextensive 
with the major cross sectional dimension of each 
of the two rectangular carbon dioxide streams, 
and projecting the generated water fog so that 
portions of the same will be entrained by the 
carbon dioxide streams. 

3. A method of discharging a fire extinguish 
ing medium, comprising effecting sudden release 
of liquid carbon dioxide along the length of two 
elongated zones to lower its pressure sufficiently 
to form snow and vapor, discharging the carbon 
dioxide snow and vapor to the atmosphere from 
both of said zones to form parallel streams of 
rectangular shape in cross section, separately 
generating water fog in a zone lying between 
and co-extensive with the major cross Sectional 
dimension of each of the two rectangular carbon 
dioxide streams, and projecting the generated 
water fog so that portions of the same will be 
entrained by the carbon dioxide streams. 

4. A method of discharging a fire extinguish 
ing medium, comprising effecting sudden release 
of carbon dioxide to lower its pressure suff 
ciently to form snow and vapor, flowing said 
Snow and vapor along a curvilinear path ar 
ranged to terminate in a discharge Zone of 
greater width than depth in cross section to ef 
fect segregation of these components, forming : 
the segregated snow and vapor components into 
a stream discharging from the entire width of 
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the discharge zone, separately generating Water 
fog in a zone paralleling and co-extensive with 
the Width Of the Said di Scharge ZOne, and prO 
jecting the generated water fog so that a portion 
of the same will be entrained by the carbon di 
oxide stream. 

5. A method of discharging a fire extingush 
ing medium, comprising effecting sudden release 
of liquid carbon dioxide to lower its pressure Suf 
ficiently to form snow and vapor, flowing said 
Snow and vapor along a curvilinear path arranged 
to terminate in an elongated discharge Zone to 
effect segregation of these components, forming 
the segregated Snow and vapor components into 
a discharge having a width. Substantially corre 
sponding with the length of the elongated dis 
charge Zone and with the Segregated Snow con 
ponent defining one surface of the discharge 
while the segregated vapor defines the other Sur 
face, separately generating water fog in a Zone 
paralleling and co-extensive with the length of 
the said elongated discharge Zone, and project 
ing the generated water fog so that a portion of 
the same will be entrained by the segregated va 
por portion of the carbon dioxide discharge. 

6. A method of discharging a fire extinguish 
ing medium, comprising effecting sudden release 
of liquid carbon dioxide to lower its pressure suf 
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5 
ficiently to form snow and vapor, flowing said 
snow and vapor along a curvillnear path arranged 
to terminate in an elongated discharge Zone to 
effect segregation of these components, forming 
the segregated Snow and vapor components into 
a stream having a width. Substantially corres 
sponding with the length of the elongated dis 
charge zone and with the segregated snow de 
fining one surface of the stream while the seg 
regated vapor defines the other surface, sepa 
rately generating water fog in a Zone paralleling 
and co-extensive with the length of the said 
elongated discharge Zone, and projecting the gen 
erated water fog so that a portion of the same 
will be entrained by the segregated snow portion 
of the carbon dioxide stream. 

7. A method of discharging a fire extinguish 
ing medium, comprising effecting sudden release 
of liquid carbon dioxide to lower its pressure suf 
ficiently to form snow and vapor, flowing said 
snow and vapor along a curvilinear path arranged 
to terminate in an elongated discharge Zone to 
effect segregation of these components, forming 
the segregated snow and vapor components into 
a stream having a width substantially corre 
sponding to the length of the elongated dis 
charge zone and with the snow and vapor seg 
regations arranged in the stream. So, that the 
vapor segregations will lie outwardly of the snow 
segregation, separately generating water fog, and 
projecting the water fog so that portions of the 
same will be entrained by the Snow aggregations. 

8. A method of discharging a fire extinguish 
ing medium, comprising effecting sudden release 
of liquid carbon dioxide to lower its pressure Suf 
ficiently to form snow and vapor, flowing said. 
snow and vapor along parallel curvilinear paths 
arranged to terminate in parallel elongated dis 
charge zones to effect segregation of these con 
ponents as a result of their difference in density, 
forming the segregated Snow and vapor com 
ponents of Said parallel paths into streams dis 
charging from the entire lengths of the elon 
gated discharge zones, separately generating 
water fog in a Zone paralleling and co-extensive 
with the length of the said elongated discharge 
zones, and projecting the generated water fog 
so that portions of the same will be entrained by 
the two carbon dioxide streams. 

9. A method of discharging a fire extinguishing 
medium, comprising effecting sudden release of 
liquid carbon dioxide along the lengths of two 
spaced zones to lower its pressure sufficiently to 
form snow and vapor, discharging the carbon di 
oxide snow and vapor to the atmosphere from both 
of said zones to form paralled, spaced streams of 
elongated cross section, separately generating 
water fog, and projecting the water fog into the 
the space that lies between the carbon dioxide 
streams. 

10. A method of discharging a fire extinguish 
ing medium, comprising effecting sudden release 
of liquid carbon dioxide along the lengths of two 
spaced zones to lower its pressure Sufficiently to 
form snow and vapor, flowing said Snow and va 
por along paralel curvilinear paths arranged to 
terminate in spaced elongated discharge Zones to 
effect segregation of these components as a result 
of their difference in density, forming the Snow 
and vapor components of said parallel paths into 
two spaced streams each of which has a greater 
width than thickness, separately generating Water 
fog, and projecting the water fog into the Space 
that lies between the two carbon dioxide streams. 

11. A method of discharging a fire extinguish 



6. 
ing medium, compristing effecting sudden release 
of liquid carbon dioxide along the lengths of two 
spaced zones to lower its pressure suficiently to 
form snow and vapor, flowing said snow and Wa 
por along parallel curvilinear paths arranged to 
terminate in spaced elongated discharge zones to 
effect segregation of these components as a result 
of their difference in density, forming the Snow 
and vapor components of said parallel paths into 
two spaced streams each of which has a greater 
width than thickness and with the snow and va 
por components of each stream arranged in sep 
arate layers, separately generating water fog, and 
projecting the water fog into the space that lies 
between the two carbon dioxide streams. 

12. A method of discharging a fire extinguish 
ing medium, comprising effecting sudden release 
of liquid carbon dioxide along the lengths of two 
spaced zones to lower its pressure suficiently to 
form snow and vapor, flowing said Snow and vapor 
along parallel curvilinear paths arranged to ter 
minate in spaced elongated discharge ZOnes to ef 
fect segregation of these components as a result 
of their difference in density, forming the Snow 
and vapor components of said parallel paths into 
two spaced streams each of which has a greater 
width than thickness and with the snow and vapor 
Components of each stream arranged in separate 
layers with the snow layers arranged adjacent 
each other, separately generating water fog, and 
projecting the water fog into the space that lies 
between the Snow layers of the two carbon diox 
ide streams. 

13. A method of discharging a fire extinguish 
ing medium, comprising conducting liquid carbon 
dioxide to a relatively long region of release, dis 
charging the liquid carbon dioxide through a plu 
rality of constricted Orifices arranged along said 
region to permit sudden expansion of the liquid to 
effect its conversion into snow and vapor, main 
taining the flowing snow and vapor in confine 
ment until they merge along the length of said re 
gion, causing the Snow and vapor to partake of 
Curvilinear motion while thus confined so that the 
difference in density of the snow and vapor will 
effect the segregation of these components, final 
ly discharging to the atmosphere along the length 
of said region the thus segregated snow and va 
por, separately generatºngvaterfogin azone par 
alleling and co-extensive with the length of the 
long region of release for the liquid carbon diox 
ide, and projecting the generated water fog so that 
a portion of the same will be entrained by the car 
bon dioxide stream. 

14. A method of discharging a fire extinguish 
ing medium, comprising conducting liquid carbon 
dioxide through spaced parallel flow paths ex 
tending longitudinally of a relatively long region 
of release, discharging the liquid carbon dioxide 
through a plurality of constricted orifices ar 
ranged along each flow path to permit sudden ex 
pansion of the liquid to effect its conversion into 
SnOW and Vapor, maintaining the flowing snow 
and vapor for each flow path in a separate zone of 
confinement until they merge lengthwise of their 
Zone, causing the Snow and vapor in each zone 
to partake of curvilinear motion while thus con 
fined so that the difference in density of the snow 
and vapor will effect segregation of these com 
ponents, finally discharging to the atmosphere 
from said Zones their segregated snow and vapor 
as two parallel, spaced streams of elongated cross 
section, separately generating water fog, and pro 
jecting the water fog into the space that lies be 
tween the two carbon dioxide streams, 
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15. A method of discharging a fire extinguish 
ing medium, comprising conducting liquid car 
bon dioxide through spaced parallel flow paths 
extending longitudinally of a relatively long 
region of release, discharging the liquid carbon 
dioxide through a plurality of constricted orifices 
arranged along each flow path to permit sudden 
expansion of the liquid to effect its conversion 
into snow and vapor, maintaining the flowing 
snow and vapor for each flow path in a separate 
zone of confinement until they merge lengthwise 
of their zone, causing the snow and vapor in 
each zone to partake of curvilinear motion while 
thus confined so that the difference in density 
of the snow and vapor will effect segregation of 
these components, finally discharging to the at 
mosphere from said zones their segregated snow 
and vapor as two parallel, spaced streams of 
elongated cross section, separately generating 
water fog, and projecting the water fog into the 
space that lies between the two carbon dioxide 
streams with the angle of projection of the Water 
fog being arranged relative to the two carbon 
dioxide streams so that portions of the water fog 
will be delivered to and entrained by the two 
carbon dioxide streams. 

16. Fire extinguishing apparatus comprising a 
chamber of greater width than depth in cross 
section having a discharge opening co-extensive 
with the cross section of the chamber and a 
transversely curved wall lying opposite said open 
ing, means for releasing throughout the width 
of said chamber carbon dioxide snow and vapor 
in such a manner as to cause the Snow and vapor 
to flow over said curved wall in reaching the 
discharge opening whereby the SnOW and vapor 
will be segregated into different portions of the 
stream discharged through the chamber open 
ing, and a water fog generating head extending 
lengthwise of the aforesaid chamber and post 
tioned to project the water fog so that a portion 
of the same will impinge against and be en 
trained by the carbon dioxide stream. 

17. Fire extinguishing apparatus, comprising 
parallel elongated chambers arranged adjacent 
each other, each one of said chambers having a 
discharge opening extending the length thereof. 
and a transversely curved wall lying opposite 
said opening, means in each chamber for releas 
ing into the length thereof carbon dioxide snow 
and vapor in such a manner as to cause the snow 
and vapor to flow over said curved wall in reach 
ing the discharge opening whereby the snow and 
vapor of each chamber will be segregated into 
different portions of the stream discharging 
through the chamber opening, and an elongated 
water fog generating head arranged lengthwise 
of the aforesaid elongated chambers for project 
ing water fog into the paths of the two carbon 
dioxide streams. 

18. Fire extinguishing apparatus comprising a 
chamber of greater width than depth in cross 
section having a discharge opening co-extensive 
with the cross section of the chamber and a 
transversely curved wall lying opposite said open 
ing, means for releasing throughout the width of 
said chamber a plurality of longitudinally spaced 
jets of carbon dioxide Snow and vapor with the 
jets so directed that the Snow and vapor will be 
caused to flow over said curved wall in reaching 
the discharge opening whereby the snow and 
vapor will be segregated into different portions 
of the stream discharged through the chamber 
opening, and a hollow head extending lengthwise 
of and adjacent to the aforesaid chamber, said 
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head having formed therein two longitudinal 
Series of angularly arranged apertures for diss 
charging streams of water which will impinge to 
produce water fog that is projected partly into 
the path of the carbon dioxide stream discharged 
through the chamber opening. 

19. Fire extinguishing apparatus, comprising 
tWO parallel elongated chambers arranged in 
Spaced relation to each other, each one of Said 
chambers having a discharge opening extending 
the length thereof and a transversely curved wall 
lying opposite said opening, means in each cham 
ber for releasing a plurality of longitudinally 
spaced jets of carbon dioxide snow and vapor 
with the jets so directed that the SnOW and Vapor 
will be caused to flow Over said curved wall in 
reaching the discharge opening whereby the snow 
and vapor will be segregated into different por 
tions of the discharges through the chamber 
openings, and a water fog generating head posi 
tioned in the space between the two elongated 
chambers and arranged to project the generated 
water fog partly into the paths of the carbon 
dioxide discharges from the two chamber open 
IngS? 

20. Fire extinguishing apparatus, comprising 
means for projecting carbon dioxide snow and 
vapor as a stream of greater width than depth in 
cross section, and means for separately generat 

? 
such a manner that a portion of the same will 
be entrained by the carbon dioxide stream. 

21. A method of discharging a fire extinguish 
ing medium, comprising effecting sudden release 
of liquid carbon dioxide to lower its pressure suf 
fliciently to form snow and vapor, discharging 
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ing water fog and projecting the Water fog in 30 

the carbon dioxide Snow and vapor to the atmos 
phere in the form of a stream of greater width 
than depth in cross section, releasing to the at 
mosphere along a Zone paralleling and co-ex 
tensive with the width of the carbon dioxide 
stream a second and different fire extinguishing 
fluid, and so projecting the second fire extinguish 
ing fluid that it will be delivered to the point of 
application conjointly with the carbon dioxide. 

22. A method of discharging a fire extinguish 
ing medium, comprising effecting sudden release 
of liquid carbon dioxide along the length of two 
zones to lower its pressure sufficiently to form 
snow and vapor, discharging the carbon dioxide 
snow and vapor to the atmosphere from both of 
said zones to form parallel streams each of which 
is of greater width than depth in CrOSS Section, 
releasing to the atmosphere along a ZOne lying 
between the parallel carbon dioxide streams a 
second and different fire extinguishing fluid, and 
so projecting the second fire extinguishing fluid 
that it will be delivered to the point of applica 
tion conjointly with the carbon dioxide. 
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