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UNITED STATES PATENT OFFICE 
2,352,379 

MOBLE FRE FIGETING APPARATUS 

Eric Geertz, Glen Ellyn, Ill., assignor, by mesne 
assignments, to Reconstruction Finance Corpo 
ration, Chicago, Ill., a corporation of the United 
States. 

Application August 14, 1941, Serial No. 406,890 
(Cl 169-24) 31. Claims. 

This invention relates to new and useful im 
provements in mobile fire flighting apparatus. 
This application is a continuation-in-part of 

my application Serial No. 263,301, filed March 21, 
1939, for Mobile fire fighting apparatus, which in 
turn is a continuation-in-part of the application 
which has natured into Patent No. 2,202,343, is 
sued May 28, 1940. 
The primary object of this invention is to pro 

vide self propelled trucks which are so equipped 
as to adapt the same for use as self-contained, 
combined liquid carbon dioxide and water fire 
extinguishing apparatus. Due to the flexibility 
of the apparatus, they are especially adapted for 
use as fire and crash trucks at aviation flying 
fields and as ire trucks for storage yards of coal, 
lumber, grain, highly inflammable fluids, etc., 
and for manufacturing plants, freight yards, trash 
dumps, rural communities, and the like. 
A further highly important object of the in 

vention is to provide mobile fire fighting units 
which may be employed for transporting to the 
immediate vicinity of a fire a substantial volume 
of liquid carbon dioxide which has been main 
tained at a desired low temperature and corre 
sponding vapor pressure awaiting use. 
Another object of the invention is to provide 

mobile fire fighting units which, with the excep 
tion of being supplied with electricity from an 
external source while standing idle at their ac 
customed places of storage, are self-contained to 
the point of being able to discharge onto a fire, 
located either in the immediate vicinity of or at a 
considerable distance from said place of storage, 
a large quantity of liquid carbon dioxide Con 
fined at a temperature and its corresponding 
vapor pressure which may be any desired number 
of degrees below that of the surrounding atmos 
phere, so as to provide a type of discharge which 
will include a high percentage of snow, and/or 
a considerable quantity of water to be expelled 
by the vapor pressure of the carbon dioxide. 
A still further object of this invention is to 

provide self propelled fire fighting units which 
are equipped to permit one operator to drive the 
unit to the scene of the fire and to direct a 
stream of carbon dioxide gas and snow onto and 
around the fire through a dirigible discharge noz 
zle without having to leave the position of the 
driver's Seat. 

Still another object of the invention is to pro 
vide mobile fire fighting units, which include 
equipment adapted to be supplied with electricity 
from a fixed source located at the accustomed 
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breaking electric connections which will enable 
the units to be driven away from said places of 
storage without requiring previous attention or 
in any way damaging the connecting mechanism. 
Another object of the invention is to provide . 

mobile fire fighting units with one or more noz 
zles which are adapted for being manipulated 
from the driver's seat of the unit for varying 
the direction of discharge from the nozzles in 
both vertical and horizontal directions without 
necessitating moving the unit. 

It is a still further object of the invention to 
provide mobile fire flighting units which are ca 
pable of carrying to the immediate vicinity of a 
fire a large quantity of low temperature and 
pressure liquid carbon dioxide and a considerable 
quantity of water to be expelled by the vapor 
pressure of the carbon dioxide and, by means of 
one or more suitable combination discharge de 
vices and controls, effect simultaneous discharge 
of the same as mixtures of carbon dioxide snow 
and vapors and water particles with the result 
that the effectiveness of the low temperature 
carbon dioxide to extinguish certain types of 
fires will be improved, the amount of Carbon di 
Oxide required to effect extinguishment will be 
reduced, and the carrying and penetrating char 
acter of the low temperature carbon dioxide will 
be increased to a considerable extent beyond any 
values which can be obtained when the carbon 
dioxide constitutes the sole extinguishing me 
dium discharged. 
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 side elevational view of the mobile 
fire fighting unit embodying this invention, 

Figure 2 is a top plan view of the unit illus 
trated in Fig. 1, 

Figure 3 is a side elevational view of the fire 
extinguisher medium handling equipment for the 
unit disclosed in Figs, 1 and 2 with the remain 
ing parts of the unit removed to better illus 
trate the fire extinguisher system, 

Figure 4 is a top plan view of the mechanism 
disclosed in Fig. 3, 

Figure 5 is a detail elevational view of electri 
cal connecting mechanism employed for supply 
ing certain elements of the unit with electricity 
and being designed to permit the unit to be 
driven away from the fixed source of supply with 

places of storage for the units, with quick, self 55 out preliminary attention, 
  



2 
Figure 6 is an enlarged, detail plan view of a 

dirigibie discharge nozzle, shown in Figs. and 
2 as being mounted on the front end of the fire 
fighting unit, with the manual control mecha 
nism for the nozzle, 

Figure 7 is a side elevational view of the mech 
anism disclosed in Fig. 6, 
Figure 8 is a detail top plan view of the univer 

sal joint type of mounting mechanism for the 
dirigible nozzle of Figs. 6 and 7, 
Figure 9 is a vertical sectional view taken on 

line 9-9 of Fig. 8, 
Figure 10 is a side elevational view of a mobile 

fire fighting unit of the general type disclosed 
in detail in Figs. 1 to 4 inclusive but with a modi 
fied form of dirigible discharge apparatus mount 
ed on the top of the vehicle body and manipulated 
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and controlled by an operator located on a plat 
form extending across the top of the vehicle body, 

Figure 11 is a top plan view of the embodi 
ment of the invention disclosed in Fig. 10, 
Figure 12 is a diagrammatic view of the con 

trol mechanism of the discharge apparatus illus 
trated in Figs. 10 and 11, 

Figure 13 is a detail vertical sectional view taken 
on line 3-3 of Fig. 12, 

Figure 14 is a detail elevational view of a water 
discharge ring which forms an operative part of 
the discharge nozzle shown in Figs. 10 to 12 in 
clusive, 

Figure 15 is a partial side elevational view of a 
mobile fire fighting unit of the general character 
illustrated in detail in Figs. 1 to 4 inclusive and 
illustrates a still further modified form of dirigible 
discharge mechanism which is mounted on the 
top of the vehicle body and which may be con 
trolled from either the driver's cab or a location 
on the top of the body, 

Figure 16 is a top plan view of the unit show 
in Fig. 15, 
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Figure 17 is a partly front elevational view and 

partly diagrammatical view of the unit shown in 
Figs. 15 and 16 and is intended to more Specifi 
cally illustrate the discharge mechanism, 

Figure 18 is a diagrammatic view of the con 
trol mechanism for either one of the boom type 
of discharge devices disclosed in detail in Figs. 
15 to 17 inclusive, 
Figure 19 is a detail, elevational view of the 

swivel mounting employed for supporting one of 
the discharge booms illustrated in Figs. 15 to 17 
inclusive, 

Figure 20 is a detail top plan view of the swivel 
mechanism shown in Fig. 19, and 

Figure 21 is a detail vertical sectional view 
taken onlines 2-2 of Fig. 20. 

In the drawings, wherein for the purpose of 
illustration is shown one preferred embodiment of 
this invention, and particularly referring to Figs. 
1 and 2, the reference character 10 designates in 
its entirety the body of a self propelled truck 
which is supported by the ground engaging wheels 

. While this unit is illustrated as being of a 
design best adapted for traveling over highways, 
and the like, it is to be understood that the unit 
may be provided with suitable rail engaging 
wheels so that it may be propelled along tracks 
and be a part of railway equipment. A suitable 
gasoline engine, or the like, not shown, is pro 
vided for the unit and is controlled by the driver 
occupying the seat 2 of the driver's compart 
ment 3. An additional seat f 4 may be provided 
in the compartment or cab f3 for a second fire 
man. The remainder of the body fo takes the 
form of a suitable shell or sheathing 15 which 

50 

55 

60 

65 

70 

75 

2,352,379 
encloses the major portion of the fire fighting 
equipment. The rear end of the body ?o is pro 
Vided with a step or platform 6 for additional 
firemen and a suitable hand rail is carried 
by the body to for the convenience of the occu 
pants of the step or platform 6. 
As additional miscellaneous equipment, the unit 

is provided with a searchlight 8, a fire siren ), 
a plurality of hand fire extinguisher units 2, 
doors 2 for the driver's cab 3, and doors 22, 
23, 24, and 25 mounted in opposite sides of the 
shell or sheathing 5 to permit access to be had 
to the equipment housed by said shell. 

Located within the shell 5 is a tank 26 which is 
adapted for receiving liquid carbon dioxide. This 
tank should be capable of storing two tons of 
carbon dioxide and should possess sufficient 
strength to confine the carbon dioxide at low pres 
sures; for example, 500 pounds or 700 pounds per 
square inch, in view of certain devices which are 
included as a part of the equipment of the unit. 
This liquid carbon dioxide storage tank is com 
pletely enclosed in a heavy covering of insulat 
ing material 27 to prevent to the greatest ex 
tent possible the absorption of heat by the car 
bon dioxide stored within the tank. This storage 
tank and insulation covering assembly is arranged 
to extend longitudinally of the body O so as to 
be centered with respect to the width of the body 
and with its center of gravity located slightly 
in advance of the axle for the rear ground en 
gaging wheels. 

Liquid carbon dioxide is adapted to be dis 
pensed from the storage tank 26 through the hose 
line 28 which is carried by a suitable reel 2 
mounted within the shell 5 of the body in the 
space provided between the rear end of the tank 
26 and the rear step or platform 6. The liquid 
carbon dioxide also may be discharged through 
the dirigible nozzle mechanism designated in its 
entirety by the reference character 30 and located 
at the front end of the body O. The hose line 
28 and the dirigible nozzle mechanism 30 are each 
provided with a suitable discharge head or nozzle 
tip 3. These discharge heads or nozzle tips may 
be of any desired form just so they are capable of 
creating sufficient back pressure in the lines lead 
ing to the heads from the storage tank to prevent 
the pressure of the liquid carbon dioxide from 
dropping to the value where the carbon dioxide 
will solidify, approximately 75 pounds per square 
inch; to bring about a sufficient drop in pres 
sure within the discharge heads or nozzle tops 
to convert the carbon dioxide to a mixture of gas 
and snow, and to actually expel or project the 
mixture into the atmosphere at a desired velocity. 
Discharge heads or nozzle tips Suitable for ac 
complishing these desired results are disclosed in 
my Patent No. 2,238,693, issued April 15, 1941, 
and in the patent of Harry Ensminger, No. 2,289,- 
352, issued July 14, 1942. 

- Access to the reel 29 with its hose line 28 may 
be had through the opposite side doors 25 of the 
body shell or housing 5. It will be appreciated 
that the discharge head 3 and the hose line 28 
may be pulled out through either side opening 
closed by the doors 25. * 
A mechanical refrigerating unit, designated in 

its entirety by the reference character 32, is ar 
ranged in the space between the front end of the 
carbon dioxide storage tank 26 and the driver's 
compartment 3. This refrigerator unit, as will 
be fully explained at a later point, is employed 
for automatically maintaining the temperature 
of the liquid carbon dioxide stored within the 
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tank 26 at any desired value below that of normal 
room or atmospheric temperature. The advan 
tages of employing liquid carbon dioxide, main 
tained at a Sub-atmospheric temperature and its 
corresponding vapor pressure, as a fire extin 
guishing medium, are fully disclosed in my Patent 
No. 2,143,311, issued January 10, 1939. Briefly 
stated, the use of liquid carbon dioxide main 
tained at a sub-atmospheric temperature and 
pressure produces a much higher percentage of 
yield of Snow when discharged to the atmos 
phere than is possible with carbon dioxide stored 
at the higher temperature of the surrounding 
air and the storage tank may be filled to a much 
higher percentage of its total capacity than is 
permissible where the carbon dioxide in storage 
is subjected to and is maintained at the tem 
perature of the Surrounding air. It is preferred 
that the refrigerating apparatus 32 maintain the 
temperature of the carbon dioxide stored within 
the tank 26 either at or below 32° F. Probably 
the most generally satisfactory temperature is 
0° F. The vapor pressure of the stored carbon 
dioxide at this temperature will be approximate 
ly 290 lbs. gauge pressure. 

Located above the refrigerating apparatus 32, 
in the Space between the driver's cab 3 and the 
front end of the carbon dioxide storage tank 26 
is a second storage tank 33 which is intended 
to hold approximately 100 gallons of water. This 
Storage tank may be filled through the manhole 
34, located in the top of the body O. The water 
in this tank 33 is intended to be discharged 
through the hose line 35 carried by the reel 36 
which is located within the shell or housing 5 
at one end of and below the tank 33. Access to 
this hose line 35 may be had through the door 
22 located at its side of the body O. The dis 
placement of the water from the tank 33 by 
means of the vapor pressure of the carbon dioxide 
stored in the tank 26 will be explained in detail 
at a later, point. 

Figs. 3 and 4 disclose in detail the mechanism 
of the unit employed for maintaining and ex 
pelling the liquid carbon dioxide and the water. 
These various devices will be described in detail 
in connection with these two figures. 

It is preferred that the tank 26 be charged 
with liquid carbon dioxide at the temperature 
and pressure at which the carbon dioxide is to 
be maintained while in storage. The liquid car 
bon dioxide, therefore, is charged into the tank 
through the dome 37 of the tank by means of the 
pipe line 38. This pipe line is provided with a 
control valve 39 and terminates in a suitable cou 
pling end 40 at the side of the tank. To permit 
the liquid carbon dioxide to be pumped into the 
storage tank 26 from the source of supply of the 
liquid, the vapor pressure in the tank 26 and 
the tank which contains the source of supply 
should be equalized. This equalizing of the vapor 
pressure in the two tanks is accomplished by 
means of the pipe line 4 which extends into the 
dome 37 and is provided with a control valve 42. 
The end of this pipe line terminates in a suit 
able coupling 43 located alongside of the supply 
line coupling 40. 
The discharge of the low temperature and 

pressure liquid carbon dioxide from the tank 26 
to the hose line 28 is by means of the T coupling 
44, connected to the bottom of the tank 26, and 
the pipe line 45 which leads to the center of the 
hose reel 29, as at 46. A control valve 47 is pro 
vided in the pipe line 45. To enable the firemen 
using the hose line 28 to have final control of 

10 
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the discharge of the extinguishing medium, a 
control valve 48 is provided in the hose line. 28 
adjacent the discharge head or nozzle tip 3. 
Discharge of the liquid-carbon dioxide through 
the dirigible nozzle assembly 30, located at the 
front end of the unit, is through the T coupling 
44 and the pipe line 49 to the coupling 50. From 
the coupling 50 down to the dirigible assembly 
30, the liquid carbon dioxide is fed through a 
Section of flexible hose or tubing 5. A control 
valve 52 is located in the pipe line 49. The por 
tion of the pipe line 49 which includes the con 
trol valve 52 extends through the driver's cab or 
compartment 3 so that the control valve 62 

5 

20 

Will be conveniently located with respect to the 
occupants of either one of the seats 2 and 4, 
See FigS. 1 and 2. 

For the purpose of determining at a glance, 
from the exterior of the shell or housing is, the 
level of the liquid carbon dioxide within the tank 
26, an electric liquid level gauge 53 is mounted 
on One of the doors 23 of the shell or housing 5. 
Wires 54 connect the gauge 53 with suitable 

25 
mechanism located within the tank, not shown, 
and these wires 54 extend through a suitable out 
let pipe 55 connected to the dome 37. Of course, 
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this outlet pipe 55 must be constructed to permit 
the wires 54 to extend outwardly thereof with 
out leakage of pressure from within the tank 
26. The reference character 56 diagrammatically 
designates a Suitable mechanical liquid level 
gauge which may be employed if desired to sup 
plement the electric gauge 53. No attempt has 
been made to illustrate mechanism for either of 
these gauges. AS Will be explained at a later 
point, this firefighting unit is supplied with elec 
tricity from a fixed source while the unit is at 
its accustomed place of storage. The electric 
liquid level gauge, therefore, will be entirely satis 
factory during periods when the unit is not ac 
tually being used to extinguish a fire. While 
on a "run,' the unit is not supplied with elec 
tricity from an external source and a mechanical 
liquid level gauge is needed during actual periods 
of use of the unit. Of course, the liquid level 
gauge 53 may be designed to operate from the 
storage battery which forms a part of the igni 
tion system of the unit if such an arrangement 
is found to be desirable. Under such operating 
conditions, a mechanical liquid level gauge would 
only be needed as a supplement for the electric 
liquid level gauge in case of mechanical failure 
of Said latter gauge. 
For the purpose of maintaining the liquid car 

bon dioxide within the storage tank 26 at a de 
sired sub-atmospheric temperature, and its cor 
responding vapor pressure, a suitable evaporator 
coil 37' is arranged within the dome 37 of the 
tank. 26. This evaporator coil operates to Con 
dense the carbon dioxide vapors which contact 
the same. The condensate runs back by gravity 
to the body of liquid within the tank. The evap 
orator coil is connected at one of its ends to one 
side of the compressor 57 by means of the com 
pressor line 58. The other side of the com 
pressor 57 is connected by a pipe line 59 to a 
radiator type of air cooled condenser 60. The 
remaining side of the condenser 60 is connected 
to a refrigerant receiver or storage tank 6. A 
pipe line 62 extends from the receiver or storage 
tank 6f to the expansion valve 63 located above 
the dome 37 and connected by a pipe 64 with 
the second end of the evaporator coil located 
within the dome 37. This series of elements, 
bearing reference characters 57 to 64, inclusive, 

  



4. 
constitutes the circuit for the refrigerating ap 
paratus. The compressor 5 is suitably driven 
by an electric motor 65. 
The expansion valve line 62 has coupled there 

in a pressure filter 66 and a sight glass 67, which 
are best illustrated in Fig. 3. A thermobulb 68 
is located in the compressor line 58 and is con 
nected by suitable tubing 69 to the expansion 
valve 63. This bulb and tube provide a pneu 
matic control for varying the extent to which 
the expansion valve 63 is opened and responds 
to temperature changes in compressor line 58. 
This refrigerating apparatus is intended to be 

automatically controlled so as to maintain the 
temperature of the liquid carbon dioxide within 
the storage tank 26 at a desired value. To ob 
tain this automatic control, a mercury switch 70 
is connected by a gas pressure pipe line 7 to 
a connection 72 which extends out of the top 
of the tank dome 3. This mercury Switch is 
electrically connected in the circuit wires 73 for 
the electric motor 65. These circuit wires 73 ex 
tend to a terminal box. 74, mounted on the side 
of the motor 65 and to a connector device 75 
shown in Figs. 1 and 2 as being mounted at the 
rear end of the shell or housing 5 for the body 
of the unit. 
A suitable pressure gauge 76 is connected in 

the gas pressure line 7, extending from the 
tank dome 3 to the mercoid Switch O. With 
this arrangement, the refrigerator mechanism 
will be automatically controlled by the vapor 
pressure of the liquid carbon dioxide stored with 
in the tank 27. When this vapor pressure rises 
above the desired value at which the mercoid 
switch O is set to operate, the circuit for the 
refrigerator motor 65 will be closed and the com 
pressor 57 will be operated. When the tem 
perature of the carbon dioxide within the storage 
tank 26 drops to a point where the corresponding 
vapor pressure will again actuate the mercoid 
Switch 70, the circuit for the refrigerator motor 
65 will be broken and the compressor will be 
stopped. 

It is desired to have the electric motor 65 of 
the refrigerating mechanism connected to a suit 
able Source of supply of electricity while the fire 
fighting unit is located at its customary place 
of storage So that the tenuperature of the liquid 
carbon dioxide within the storage tank 26 will 
be maintained at the desired low value. It, also, 
is highly desirable to be able to quickly drive 
away the fire fighting unit without being called 
upon to first manually break the connection be 
tween the supply lines 73 of the refrigerator mo 
tor and the fixed source of supply of electricity. 
Fig. 5 diagrammatically illustrates means for 
automatically breaking this electrical connection 
without in any way damaging the equipment. 
The connector box 75, which forms a part of 

the fire fighter unit, is adapted to make con 
nection with a push plug ill which is carried by 
a wire cable or cord 78. This electric cord or 
cable extends to a rewind reel 79 mounted on a 
Suitable Wall 80 of the storage space for the unit. 
Electric cables run from the reel 79 in a suitable 
conduit 8 to a switch box 82, also mounted on 
the wall. This switch box includes a control arm 
83 which is illustrated in Fig. 5 in the position 
aSSumed by the same when the switch within 
the box 82 is closed. A pull cable or cord 84 is 
connected at one end to the push plug 77 and 
at its other end to the switch operating arm 83. 
A Safety cord or cable 85 is anchored at one end 
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to the wall 80 and is connected at its remaining 
end to the Switch operating arm 83. 
When the fire fighting unit is driven away 

from the wall 80, the pull cord 84 will operate 
to move the switch operating arm 83 into a po 
sition to open the Switch within the box 82. The 
Safety cable or cord 85 will limit the outward 
Swinging movement of the switch operating arm 
83. The pull cord or cable 84 and the safety 
cord or cable 85 will then function to pull out 
the push plug 7 from the connector box 5. 
This mechanism, therefore, operates to permit 
the fire fighting unit to be driven away from its 
accustomed place of storage without requiring 
any preliminary consideration or manipulation 
of the electrical connecting mechanism. 
As has been stated heretofore, the water stored 

within the tank 33 may be expelled by employing 
the pressure of the carbon dioxide within the 
storage tank 26. To accomplish this desired re 
Sult, the top of the water storage tank 33 is con 
nected by means of a vapor pressure pipe line 
to the connection 87 extending from the dome 
37 of the carbon dioxide storage tank 26. A hand 
control valve 88 is positioned in this line 86. 

If the fire to be extinguished by the unit is of 
such a character as to be best treated with water, 
the valve 88 may be opened for creating any de 
sired pressure within the water storage tank 33. 
The water from this tank, of course, is to be 
directed to the fire by means of the hose line 35 
mounted on the reel 36. The withdrawal of gas 
from the vapor space of the carbon dioxide stor 
age tank 26 will have no detrimental effect upon 
the liquid carbon dioxide stored therein. As a 
matter of fact, withdrawal of vapor from the 
storage tank 26 will operate to lower the tempera 
ture of the liquid stored therein. 
The operator in charge of the fire fighting unit 

should possess sufficient experience or knowledge 
to be able to ascertain whether the particular fire 
being dealt with can be best extinguished by 
means of carbon dioxide or water. If carbon 
dioxide is to be employed, it may be discharged 
either through the dirigible assembly 30 at the 
front of the unit, or it may be discharged through 
the hose line 28 coming from the rear end of the 
unit. Of course, both of these discharge devices 
may be simultaneously employed if found to be 
necessary. If water will make a better extin 
guishing medium than carbon dioxide, the fire 
fighting unit is driven to the vicinity of the fire 
and the hand valve 88 is manipulated to build 
up a desired discharging pressure within the 
Water Storage tank 33. The hose line 35 is then 
employed for directing the water from the tank 
33 on to the fire. 

If the liquid carbon dioxide is employed in an 
endeavor to extinguish the fire and the supply of 
liquid carbon dioxide becomes exhausted before 
the fire is completely extinguished, the vapor or 
gas remaining in the carbon dioxide tank 26 may 
be employed for building up pressure within the 
Water storage tank 33 so that the water can be 

d in an endeavor to finally extinguish the 
re. 

Should the fire fighting unit be compelled to 
remain away from its accustomed place of stor 
age, with the source of supply of electricity, for 
an unusual length of time, or should the source 
of supply of electricity at the storage space for 
the unit fail for any reason, a dangerous pres 
Sure condition might arise within the Storage 
tank 26. To fully protect the system from such 
a possibility, a pipe line 89 extends from the side   
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of the dome 37 and connects with a branch pipe 
90 which has mounted on its extremity a mount 
ing 9 for a frangible disc, not shown. This disc 
will rupture or blow out upon the attainment 
of any predetermined pressure within the tank 
26. 

If, for any reason, electricity cannot be ob 
tained for operating the electric motor 65 of the 
refrigerating unit for a limited length of time, 
the desired low temperature and pressure of the 
liquid carbon dioxide within the storage tank 26 
may be obtained by bleeding gas or vapor from 
the dome 37 of the tank 26 through a branch 
pipe 92, extending from the pipe line 89, and a 
pop valve 93. For supplementing the operation 
of the pop valve 93, a safety valve 94 is also con 
nected to the branch line.92. A three-way plug 
valve 95 controls communication between the 
branch line 92 and the pop and safety valve 93 
and 94, respectively. 

Referring particularly to Figs. 6 to 9, inclu 
sive, there is disclosed the dirigible discharge as 
sembly for the liquid carbon dioxide with its 
control mechanism. Projecting from the front 
end of the body fo of the fire flighting unit is a 
frame which includes the two longitudinally ex 
tending bars 96 and the parallel, transversely ex 
tending bars 97 which are connected at their 
opposite ends to the longitudinal bars 96. A base 
plate 98 is suitably mounted on the transversely 
extending bars 97. This base plate 98 includes 
a main body portion which is of substantially cir 
cular formation, see Figs. 6 and 8, with a rear 
wardly extending flange portion 98a carried 
thereby. Fig. 9 discloses a central aperture 99 
formed in the main, circular body portion of this 
base plate. A turntable, designated in its en 
tirety by the reference character OO, is rotatably 
mounted on the circular portion of the base plate 
98 and, preferably, is centered with respect 
thereto. This turntable f OO includes a circular 
base portion of which is recessed in its under 
surface to provide an annular channel 02. Re 
ceived within this channel and cooperating with 
the top surface of the base plate is a ball bearing 
assembly 03 which functions to rotatably sup 
port the turntable foo on the base plate 98. 
The turntable foo is maintained in place by 

means of the shaft 04 which passes through 
the aperture 99 formed in the base plate 98 and 
through an a perture 05 formed in the base f of 
Of the turntable. 
f05 is a bearing recess or pocket 06 which opens 
upwardly of the turntable base 0 . Positioned 
within this bearing recess or pocket 06 is a ball 
bearing assembly OT. The upper race member 
of this ball bearing assembly snugly fits the pe 
riphery of the shaft 04 and rotates with this 
shaft. The lower race remains stationary with 
respect to the turntable base 0 . A bearing cap 

8 overlies and closes the top of the bearing 
recess 06. This bearing cap has a central aper 
ture (09 for the passage of the shaft 04 and an 
enlarged recess ff0 for receiving the head 
of the shaft. The lower end of the shaft 04 
is reduced and externally screw threaded, as at 
f2. Threaded on this reduced portion is a nut 
f3. A washer 4 is interposed between the 

nut 3 and the lower face of the base plate 
98. This nut 3 with the washer 4 ties the 
shnft (4 to the base plate 98 and retains the 
turntable assembly in proper position. 

Projecting unwardly from the base portion of 
of the turntable are the two bracket arms 5 
which are arranged in spaced parallelism. The 

Concentric with the aperture. 
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upper ends of these arms are provided with bear 
ing apertures 6 to receive the spindle f7. A 
washer 8 is mounted on each projecting end of 
the spindle f7 and a cotter pin 9 is associated 
with each washer 8 and the adjacent end of the 
spindle 7. These washers 8 and cotter pins 

9 retain the spindle 7 in proper position rela 
tive to the bracket arms 5. 
A pipe saddle 20 is journaled on the spindle . 

fit. This pipe saddle includes a main body por 
tion 12 which has the bearing openings 22 at 
its opposite ends for rotatably receiving or fitting 
the spindle f7. Projecting upwardly and later 
ally in opposite directions from the central por 
tion of the main body. 2 is a semi-circular pipe 
seat 23. The opposite end portions of this seat. 
are provided with laterally projecting ears 24. 
The several figures clearly indicate that there are 
four of these ears 24. Each transverse pair of 
ears 24 has secured thereto a pipe clamp 25 by 
means of the screws 26 which are threaded into 
the apertures of the ears 24. 

Figs. 6 and 7 disclose the rigid pipe stem 28 as 
being mounted in the seat f 23 of the saddle f 20 
and as being retained in this seat by straps 25. 
This stem 28 for the discharge head or nozzle tip 
3, therefore, is securely fastened to the pipe 
Saddle 20. 

It is desirable to be able to adjust the discharge 
head 3 and its rigid stem 28 both horizontally 
and vertically, or by means of a universal joint 
type of Support. The right angularly arranged 
shaft 04 and spindle T with the turntable OO 
and the pipe saddle 20 form this type of mount 
ing for the discharge head 3 and its pipe stem 
28. For the most efficient operation of this 

dirigible discharge assembly, it is desirable that 
the discharge head and its stem be manipulated 
from the driver's seat 2 in the cab or compart 
ment 3. The mechanism for accomplishing this 
result is clearly illustrated in Figs. 6 and 7. 
The base of of the turntable. OO has projecting 

forwardly from its front side two ears 29. The 
periphery of the turntable base of is provided 
with semi-circular, cord receiving grooves 30. 
Cords or cables 3 are attached at their forward 
ends to the ears 29 and extend around the turn 
table base 0 within the grooves 30. These 
cables f3 are brought around to the rearwardly 
projecting flange 98a of the base plate 98 and 
cross each other through the two guideways f32 
of the double clevis 33 which is mounted on the 
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said fange 98a, see particularly Figs. 7 and 8. 
The cables 3 then pass around, sheaves 34 
which guide then, up to the level of the bottom end 
of a control lever 35 which is universally mounted 
at 36 in the bracket (37. The opposite ex 
tremities of these cords or cables 3 are at 
tached to the lower end of the control lever 35. 
By rocking this lever, through the medium of its 
handle 38, laterally in opposite directions, the 
turntable 00 with its Supported discharge head 
3 will be moved horizontally about the axis of the 
perpendicular shaft 04. 

Depending from the opposite end portions of 
the pipe seat 23 are apertured ears 39. These 
apertured ears, as will be seen in Fig. 7, are 
located on opposite sides of the spindle 7. 
Cables 40 are connected to these apertured ears 
f39 and extend downwardly to pass through the 
single clevis 4 which, as is clearly illustrated in 
Figs. 8 and 9, is mounted on the enlarged head 
of the shaft. 04. From the guide portion 42 of 
this clev's 4f, the cables 40 pass around the 
guiding sheaves 43 up to the lower end portion 
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charge is fully set forth in my aforementioned 
Patent No. 2,248,270 and reference may be had 
thereto for a more thorough understanding. 

In effecting control over the simultaneous dis 
charge of carbon dioxide and water, it is desir 
able for the operator to be able to control both 
of these fluids by means of a single element. The 
trigger lever 50 is employed for this purpose. 
This lever has connected thereto a cable f64. 
which passes around the sheave 65 and extends 
to the operating lever 66 of a pilot valve 67. 
This lever is employed for unseating a spring 
loaded valve 68. When this valve is unseated, 
the chamber of the pilot valve casing is placed 
in communication with the vent (69. 
A pipe line To connects the chamber of the 

pilot valve casing 67 to the cylinder 7 formed 
in the top of the differential pressure valve cas 
ing 54. A second pipe line 72 connects the 
chamber of the pilot valve casing 67 to the car 
bon dioxide pipe line 57 in advance of the in 
let for the differential pressure valve casing 
54. . . 

when the valve 68 of the pilot valve structure 
6T is seated, the pipe lines to and 72 deliver 

carbon dioxide to the cylinder 7 of the differ 
ential pressure casing 54. This carbon dioxide 
applies pressure to the top surface of the piston 
operated valve 73 which is located in the dif 
ferential pressure casing 54. In other words, 
this piston of the valve (T3 normally has carbon 
dioxide pressure applied to both of its faces. 
Carbon dioxide pressure, additionally, is applied 
to the back of the valve head 74. As long as 
this pressure condition exists, the valve head 14 

. will remain against its seat and carbon dioxide 
will be prevented from flowing to the pipe line 
| 63, the pipe 55 and the discharge nozzle 56. 
However, when the trigger lever f50 is moved 
toward the grip 49, the pilot valve operating 
lever 66 is actuated to unseat the valve 68. 
When this valve is unseated, the chamber of the 
pilot valve casing 67 is vented to the atmos 
phere and the carbon dioxide pressure is re 
moved from the cylinder 7 of the differential 
pressure valve casing 54. The carbon dioxide 
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pressure applied to the inner face of the piston 
for the valve member 73 then operates to un 
seat the valve head 74 and carbon dioxide will 
then flow through the pipe lines 57, 53, and 
f 55 to the discharge nozzle 56. 
As carbon dioxide is admitted to the pipe line 

53, it flows through the short pipe section 75. 
to the cylinder 76 formed in the top of the fluid 
pressure operated valve casing 58a. This carbon 
dioxide pressure acts on the piston TT and re 
sults in unseating the valve 8 which is normally 
retained against, its seat by a suitable Spring that 
underlies the same. Water then will be permit 
ted to flow from the supply tank 33 through the 
pipe lines 57a, 59 and 60 to the water dis 
charge ring 62. 

It now will be appreciated that the person des 
ignated to manipulate the combined carbon di 
oxide and water discharge mechanism by means 
of the pistol grip f 49, attached to the universally 
movable barrel 46, may start and stop the flow 
of carbon dioxide and water by manipulating the 
trigger lever 50. Manipulation of this lever re 
sults in seating and unseating pilot valve. f68. 
When the pilot valve is unseated, the carbon 
dioxide and water will flow to their respective 
discharge devices. When the pilot valve is seat 
ed, the flow of both carbon dioxide and water 
will be stopped. 

50 
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Figs. 10 and 11 clearly show the various control 

valves for the carbon dioxide and water as being 
located inside of the body to of the vehicle. The 
trigger lever f 50 and its cord f64 are the only 
portions of the control mechanism which are 
located outside of the vehicle body. 
A suitable platform 79 extends across the top 

of the vehicle body and is reached by a suitable 
ladder 80. The person designated to operate 
the discharge mechanism stands on this platform 
and manipulates the discharge mechanism when 
this mobile fire fighting unit is being employed 
for extinguishing a fire. . . . 
Coming now to the disclosure of Figs. 15 to 21. 

inclusive, we have a mobile fire fighting unit 
which is provided with two booms which may be 
raised and lowered as well as swung horizontally. 
The extent to which each boom may be raised 
and lowered is approximately 90. The extent to 
which each boom may be swung horizontally is 
approximately 180°. r . . . . . 

By referring first to Figs. 15 and 16, it will be 
seen that a pipe line 84 extends from the bot 
tom portion of the carbon dioxide storage tank 
26 to a manual control valve 82 which is located 

outside of the tank and its insulation. Just be 
yond this valve i82, the pipe line is formed into 
two branches f3 which extend to the respective 
booms. . . ' ' , , , - 

In Figs. 19 to 21 inclusive there is shown the 
mounting mechanism for one of the booms. It 
will be understood that each boom is mounted in 
the same manner. Fig. 21 discloses a branch line 
183 as being connected to an elbow 84, which in 
turn has connected thereto, a short vertical pipe 
section f 85. This pipe section 85 has a flang 
86 formed on its upper end. . . . . . . . 
A turntable 88 is mounted in an opening 

formed in the roof portion of the vehicle body 
fo; that is, in the roof of the driver's cab 3 of 
the vehicle body. This turntable is supported 
for angular movement by a suitable number of 
rollers 89 which are arranged in a groove or 
trackway. 90. The turntable f88 is formed in 
two parts so that the top and bottom flanges of 
the groove or trackway 90 may be separated to 
admit the rollers 89. The detachable bottom 
portion 88a of the turntable is provided on its 
periphery with gear teeth 9 which are engaged 
by the teeth of the pinion 92. This pinion is 
suitably keyed to an operating shaft 93 which 
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extends through the cab roof and has operating 
wheels f 94 attached to its upper and lower ends. 
It will be appreciated that the turntable 88 may, 
be rotated either from within the driver's cab. 3. 
or from the roof of the vehicle by means of these 
respective hand wheels 94. 
The top flange 86 of the carbon dioxide pipe 

section 85 is clamped to the upper member of 
the turntable 88 by means of a ring 95. This 
ring acts as a swivel mounting for the pipe flange 
86. Suitable packing, not shown, will be inter 
posed between the pipe flange and the body of 
the turntable 88; ". . . 
A pipe nipple. 97 is threaded into a hole, formed 

in the upper part of the turntable f 88 and reg 
isters with the carbon dioxide pipe section 85 
So that a flow path for carbon dioxide will bf. 
formed by these two pipe sections (85, and 97 
The pipe section 97 is suitably connected to 
one member 98 of a half-together swivel joint 
or coupling which additionally includes the mem 
ber 99. These two members are, held together 
by a bolt and nut assembly 200. No attempt 
has been made to disclosis packing between these 

  



S 
two half coupling members 98 and 99 but it is 
to be understood that suitable packing is to be 
used. 
The half coupling member 99 has connected 

to its outlet branch a pipe 20 which functions 
as the arm of a boom and as the conduit for the 
carbon dioxide to be discharged from the outer 
end of the boom. 
To support this boom arm 20 for vertical 

swinging movement, a fork 202 is connected to 
the boom arm. 20. The branches 203 of this 
fork are pivotally connected to the upstanding 
ears or arms 204 by means of pivot pins 205. 
These upstanding ears or arms are carried by 
the turntable 88 so as to move angularly with 
the latter. It will be appreciated, therefore, that 
when the turntable is rotated by means of either 
one of the wheels 94, the associated boom arm 
20 will rotate with the turntable. 
By referring specifically to Figs, 15 to 18 in 

clusive, it will be seen that each boom arm 20 
has mounted on its outer end a carbon dioxide 
discharge nozzle 206. This nozzle is connected 
to the end of the boom arm by means of another 
half-together swivel coupling 207 which allows 
the discharge nozzle to pivot about a horizontal 
axis at right angles to the boom arm. 
To effect and control this pivotal movement 

of each carbon dioxide discharge nozzle relative 
to its boom arm, the nozzle has formed thereon 
rearwardly extending fingers 208 which are con 
nected to control cables 209. These control 
cables extend longitudinally of their respective 
boom arm 20 and are connected at their inner 
ends to the opposite arms of a double lever 20. 
This connection of the inner ends of the control 
cables 209 to the opposite arms of the double 
lever 20 is best illustrated in Fig. 18. Figs. 
19 and 20 clearly illustrate this double lever 20 
as being pivotally supported by one of the pivot 
pins 205 which connects an arm 203 of the yoke 
202 with its respective supporting ear 204. This 
type of support for the double ended lever 20 
causes its axis of pivotal movement to corre 
spond with the axis of pivotal movement of the 
associated boom arm 20?. If desired, the bolt 
200 for connecting the two half coupling nem 
bers f 98 and 99 may also be employed as the 
mount for the double ended lever 20 and as the 
pivot pin for connecting the fork arm 203 and 
the mounting ear 204 on the level side. In any 
event, the lever 20 should be capable of being 
moved relative to the associated boom 20 So as 
to tilt the carbon dioxide discharge nozzle 206 
relative to its boom while the double ended lever 
20 should swing with its boom when the latter 
is raised or lowered. 
Each boom 2fO is raised and lowered by means 

of a cable 2 f which is attached at its outer end 
to the boom at a point intermediate the ends 
of the latter. This cable 2 extends to and 
passes around a sheave 22 which is mounted 
for swiveling movement on the upper end of a 
standard 23 that extends vertically from the 
roof of the driver's cab. The cable 2 extends 
through the bore of this standard to the interior 
of the driver's cab where it passes over a guid 
ing sheave 24 and is wound around the spool 
25 of an electric motor driven Winch. This 
winch may be reversibly driven so that its Spool 
or drum 25 will either wind up or unwind the 
cable 2 . The electric motor for each winch is 
supplied with electricity from the battery 26 of 
the vehicle by means of wires 27. A reversing 
Switch 28 is mounted in the driver's cab so 
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that the driver, or an attendant, located in the 
cab may control the Operation of the Winches 
for both of the booms. To enable a person lo 
cated on the top of the vehicle to also control 
the raising and lowering of the booms, a second 
motor reversing switch 29 is provided for each 
Winch and is mounted on the respective stand 
ards 23. Figs. 16 and 17 disclose the two stand 
ards 23 and the bracing bars 220 which inter 
Connect the Standards, 
The two carbon dioxide discharge nozzles are 

provided with water discharge rings 22 of the 
character disclosed in detail in Fig. 14. These 
rings are Supplied with water through the in 
terconnected hose line 222 and pipe line 223 
The two pipe lines 223 for the two water rings 
are joined together above the water tank 33 
and receive their supply through the dip-tube 
224. 

It is desirable to be able to control the dis 
charge of the carbon dioxide and water either 
from a position within the driver's cab 3 or a 
position on the roof of the cab. For that reason, 
both arms or branches of the double ended lever 
20 have discharge control levers 225 mounted 
thereon. Separate cables 226 extend from these 
control levers 225 to the operating cams 227 . 
of the pilot valves 228 which are provided for 
the respective booms. Suitable guiding sheaves 
229 are provided for the cables 226. Certain of 
these sheaves 229 are supported by bracket 

s 230 which are supported by the standards 
Coning now to the control valves for the dis 

charge of carbon dioxide and water from the 
Outer end of each boom arm 20, it is believed 
that Fig. 18 provides the clearest illustration. 
The pilot valve unit 228 is provided with a 
chamber 23f which is normally in communica 
tion with the carbon dioxide supply pipe 83 
through the medium of the tube 232. This 
chamber 23, also, is in communication with 
the cylinder 233 of the differential pressure 
Valve casing 234 through the medium of the tube 
235. A spring loaded valve 236 is provided in 
the pilot valve chamber 23 and is controlled 
by the can lever 227. A vent 237 is provided 
for the pilot valve casing 228 and communica 
tion between the chamber 23 f and the vent 237 
is controlled by means of the valve 236. 
With the valve 236 in the position illustrated 

in Fig. 18, carbon dioxide is delivered from the 
Supply line 83 to the cylinder 233 where the 
pressure of the same is applied against the upper 
face of the piston 238. This piston operates 
to control the seating and unseating of the 
Valve 239. Carbon dioxide pressure additionally 
is applied to the upper or inner face of the valve 
239 and to the opposed or inner face of the pis 
ton 238 through communication of the Supply 
line 83 with the inlet of the differential pres. 
Sure valve casing 234. The outer end of the 
stem for the valve 236 is pointed at 240 to co 
operate with the tapered seat 24 formed at the 
pilot valve end of the tube 232. This pointed 
Valve stem end functions as a needle valve for 
controlling the flow of carbon dioxide through 
the tube 232 into the chamber 23. 
When the cable 226 for a particular pilot valve 

is actuated to pivot its cam lever 227, the push 
rod 242 Operated by this cam lever will func 
tion to unseat the valve 236 and to seat the 
needle valve 240. The delivery of carbon dioxide 
to the chamber of the pilot valve through the 
tube 232 is stopped and the carbon dioxide in 

  



this chamber, the tube 235 and the cylinder 233 
are vented to the atmosphere through the outlet 
237. When the cylinder 233 is vented, the car 
bon dioxide pressure, applied to the inner face 
of the piston 238 will function to unseat the is 
valve 239 and allow carbon dioxide to flow. 
through the differential pressure valve casing 
234 and on through the remainder of the pipe 
line 83 to the boom associated with this con 
trol mechanism. . . . . . 
When carbon dioxide is admitted to the pipe 

line 83 beyond the differential pressure valve 
casing 234, it will flow through the tube 243 to 
the cylinder 244 of a fluid pressure operated 
valve casing 245 which is connected in the water 15 
flow pipe 223. The carbon dioxide pressure in 
the cylinder 244 is applied against the piston 
246 and results in unseating the valve 247. When 
this latter valve is unseated, water will flow from 
the storage tank 33 to the discharge ring 22 20 
of the associated carbon dioxide discharge noz 
zle 206. ' ' . . . . . . 
There now has been explained mechanism for 

swinging the respective booms from a position 
in front of the vehicle body to to a position where 25 
the boom will overlie the roof of the body. Of 
course, either boom may be stopped in any inter 
mediate position. There, also, has been disclosed 
mechanism for raising and lowering each boom 
and for tilting the combined carbon dioxide and 3 
water discharge mechanism relative to the outer 
end of the associated boom. This ability to ma 
nipulate the booms and their discharge devices 
will permit the extinguishing medium to be dis 
charged in any desired direction with respect to 
the mobile fire fighting unit equipped in the 
manner illustrated in Figs. 15 to 21 inclusive, 
Whenever desired, the discharge of carbon di 
oxide, and water from the end of either boom 
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may be accomplished by manipulating either of 40 
the control levers 225 for that particular boom. 
It further will be appreciated that manipulation 
of both booms and control of the discharge of 
the extinguishing medium may be accomplished 
either from a position within the driver's cab 3 
or from a position on top of the vehicle body. 

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 various 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 fire fighting unit comprising a self-pro- is 

pelled wheeled body including an enclosing hous 
ing and a driver's cab in advance of the housing, 
an insulated pressure liquid carbon dioxide stor 
age tank within the housing, a mechanical refrig 
erating device within the housing and operatively O 
connected to said tank for lowering the tempera 
ture and pressure of the liquid carbon dioxidel 
means operating in response to an increase in 
pressure in the tank for causing the refrigerating 
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device to operate to maintain the liquid in the 65 
tank at a desired constant low temperature and 
pressure, a dirigible discharge device connected 
to the tank for discharging carbon dioxide and 
mounted on the front portion of the body above 
the plane of the body chassis and forward of the to 
driver's cab so that discharging. carbon dioxide 
to the front, the side or upwardly of the body 
will not be interfered with by any portion of the 
body, and neans operable from within the 
driver's cab for adjusting the position of and 75 

discharge device. ... 
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for controlling the flow of carbon dioxide to the 

2. A fire fighting unit, comprising a self-pro 
pelled wheeled body, an insulated pressure liquid 
carbon dioxide storage tank of large volumetric 
capacity mounted on said body, a mechanical 
refrigerating device mounted on said body and 
operatively-connected to said tank for lowering 
the temperature and pressure of the liquid carbon 
dioxide in the tank, means operating in response 
to an increase in pressure in the tank for causing 
the refrigerating device to operate to maintain 
the liquid in the tank at a desired constant low 
temperature and pressure, a comparatively small 
water storage tank mounted on said body, means 
for controllably connecting the vapor space of 
the carbon dioxide storage tank with the water 
storage tank to build up pressure in said latter 
tank for expelling the water, and separate pipe 
lines for effecting discharge of the water and 
liquid carbon dioxide from their respective tanks 
either simultaneously or independently, the rela 
tive volumetric capacities of the carbon dioxide. 
and water storage tanks being such that the 
desired vapor pressure for completely expelling 
the water may be obtained from the carbon di 
oxide tank either prior to, during or after dis 
charge of all of the liquid carbon dioxide. 

3. A fire fighting unit comprising a self-pro 
pelled wheeled body including an enclosing hous 
ing and a driver's cab in advance of the housing, 
an insulated liquid carbon dioxide storage tank 
within the housing, mechanical refrigerating 
means within the housing and operatively con 
nected to said tank for lowering the temperature 
arid pressure of the liquid carbon dioxide to main 
tain the same at a desired constant low tempera 
ture and pressure, an adjustable discharge device 
connected to the tank for discharging carbon 
dioxide and mounted on the front portion of the 
body above the plane of the body chassis so that 
discharging carbon dioxide to the front or the 
side of the body and above the plane of the body 
chassis will not be interfered with by any portion 
of the body, and means operable from the body. 
of the unit for adjusting the position of and for. 
controlling the flow of carbon dioxide to the dis 
charge E. . . . . . . . . . . 4. A fire fighting unit comprising a self-pro 
pelled wheeled body including an enclosing hous 
ing and a driver's cab in advance of the housing, 
an insulated liquid carbon dioxide storage tank 
within the housing, mechanical refrigerating. 
means within the housing and operatively con 
nected to said tank for lowering the temperature 
and pressure of the liquid carbon dioxide to 
maintain the same at a desired constant low tem 
perature and pressure, a discharge device con 
nected to the tank for discharging carbon dioxide 
and adjustably mounted on the front portion of 
the body, so as to be arranged above the plane 
of the body chassis and so as to discharge carbon 
dioxide to the front or the side of the body above 
the plane of the body chassis without interference 
from any portion of the body, and means oper 
able from the body of the unit for adjusting the 
position of and for controlling the flow of carbon 
dioxide to the discharge device. . 

5. A fire, fighting unit comprising a self-pro 
pelled wheeled body including an enclosing hous 
ing and a driver's cab in advance of the housing, 
an insulated liquid carbon dioxide storage tank 
within the housing, mechanical refrigerating 
means within the housing and operatively con 
nected to said tank for lowering the temperature 
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and pressure of the liquid carbon dioxide to 
maintain the same at a desired constant low 
temperature and pressure, a discharge device 
connected to the tank for discharging carbon 
dioxide and mounted on the body, said discharge 
device being mounted on the front portion of 
the body and being adjustable for discharging 
to the front of the body or for discharging later 
ally, to opposite sides of the body, and means 
operable from the body of the unit for adjusting 
the position of the discharge device mounted on 
the front portion of the body and for eontrolling 
the flow of carbon dioxide to the discharge device. 

6. A fire fighting unit comprising a self-pro 
pelled wheeled body including an enclosing hous 
ing and a driver's cabin advance of the housing, 
an insulated liquid carbon dioxide storage tank 
within the housing, mechanical refrigerating 
means within the housing and operatively con 
nected to the tank for lowering the temperature 
and pressure of the liquid carbon dioxide and 
to maintain the same at a desired constant low temperature and pressure, a carbon dioxide dis 
charge pipe connected to the tank, a discharge 
nozzle attached to the outer end of said pipe, 
means for mounting the pipe on the top of the 
wheeled body for universal movement, and means 
operable from a position on the wheeled body for 
effecting adjustment of the discharge device and 
for controlling the flow of carbon dioxide through 
the pipe to the nozzle. 

7. A fire fighting unit comprising a self-pro 
pelled wheeled body including an enclosing hous 
ing and a driver's cab in advance of the hous 
ing, an insulated liquid carbon dioxide storage 
tank within the housing, mechanical refrigerat 
ing means within the housing and operatively 
connected to said tank for lowering the tempera 
ture and pressure of the liquid carbon dioxide to 
maintain the same at a desired constant low tem perature and pressure, a carbon dioxide discharge 
pipe connected to the tank, a discharge nozzle 
adjustably attached to the outer end of said pipe, 
means for mounting the pipe on the top of the 
wheeled body for universal movement, and means. 
operable from a position on the cab of the 
wheeled body for effecting adjustment of the dis 
charge pipe, for effecting adjustment of the dis 
charge nozzle relative to the outer end of the 
pipe, and for controlling the flow of carbon di 
oxide through the pipe to the nozzle. 

8. A fire fighting unit comprising a self-pro 
pelled wheeled body including an enclosing hous 
ing and a driver's cabin advance of the housing, 
a source of supply of liquid carbon dioxide car 
ried by the body within the housing, a carbon 
dioxide discharge pipe connected to the source 
of supply, a discharge nozzle attached to the 
outer end of said pipe, means for mounting the 
pipe on the roof of the driver's cab for universal 
movement, and means operable from a position 
on top of the wheeled body for effecting adjust 
ment of the discharge pipe and for controlling 
the flow of carbon dioxide through the pipe to 
the nozzle. . . . . 

9. A firefighting unit comprising a self-pro 
pelled wheeled body including an enclosing hous 
ing and a driver's cabin advance of the housing, a pair of booms mounted at their inner ends on 
the top of the wheeled body for universal move 
ment, means associated with each boom for rais ing and lowering the same and for swinging it 
horizontally, a discharge nozzle pivotally con 
nected to the outer end of each boom, a source 
of supply of liquid carbon dioxide carried by the 
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wheeled body, means for conducting carbon di 
oxide from the source of supply to the discharge 
nozzles mounted on the outer ends of the booms, 
and dual control means operable from within 
the driver's cab or from the top of the vehicle 
body for controlling adjustments of the booms 
relative to the body, for controlling adjustments 
of the discharge nozzles relative to their respec 
tive booms, and for controlling discharge of car 
bon dioxide from said nozzles. 

10. A fire fighting unit comprising a self-pro 
pelled wheeled body, an insulated pressure liquid 
carbon dioxide storage tank of large volumetric 
capacity mounted on said body, mechanical re 
frigerating means mounted on the body and op 
eratively connected to said tank for lowering the 
temperature and pressure of the liquid carbon di 
oxide to maintain the same at a desired constant 
low temperature and pressure, a water storage 
tank mounted on the body, means for controllably 
connecting the vapor space of the carbon dioxide 
storage tank with the water storage tank to build 
up pressure in the latter tank to expel the water, 
a discharge device mounted on the body and con 
nected to the carbon dioxide and water storage 
tanks, said device being operable to discharge a 
mixture of carbon dioxide snow and vapors with 
water particles entrained therein, and means, in 
cluding a single actuating member, for simulta 
neously controlling the flow of liquid carbon di 
oxide and water to the discharge device. 

11. A fire fighting unit comprising a self-pro 
pelled wheeled body, an insulated pressure liquid 
carbon dioxide storage tank of large volumetric 
capacity mounted on said body, mechanical re 
frigerating means mounted on the body and op 
eratively connected to said tank for lowering the 
temperature and pressure of the liquid carbon 
dioxide to maintain the same at a desired con 
stant low temperature and pressure, a water stor 
age tank mounted on the body, means for con trollably connecting the vapor space of the car 
bon dioxide storage tank with the water storage 
tank to build up pressure in the latter tank to 
expel the water, a discharge device mounted on 
the body and connected to the carbon dioxide 
and water storage tanks, said device being op 
erable to discharge a mixture of carbon dioxide 
snow and vapors with water particles entrained 
therein, and means for controlling the flow of 
liquid carbon dioxide and water to the discharge 
device. 

12. Fire fighting apparatus comprising an in 
sulated pressure liquid carbon dioxide storage 
tank, a mechanical refrigerating device oper 
atively connected to said tank for lowering the 
temperature and pressure of the liquid in the 
tank to maintain the 'Sarne at a desired constant 
low temperature and pressure, a relatively small 
water storage tank located adjacent the liquid 
carbon dioxide storage tank, means for con 
trollably connecting the vapor space of the car 
bon dioxide storage tank with the water storage 
tank to build up pressure in said latter tank for 
expelling the water, and separate pipe lines for 
effecting 'discharge of the water and liquid car 
bon dioxide from their respective tanks either si 
multaneously or independently, the relative volu 

70 
metric capacities of the carbon dioxide and wa 
ter storage tanks being such that the desired 
vapor pressure for completely expelling the wa 
iter may be obtained from the carbon dioxide 

75 
tank either prior to, during, or after discharg 
of all of the liquid carbon dioxide. W 

13. Fire fighting apparatus comprising an in 
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sulated pressure liquid carbon dioxide storage 
tank of large volumetric capacity, mechanical re 
frigerating means operatively connected to said 
tank for lowering the temperature and pressure 
of the liquid carbon dioxide to maintain the same 
at a desired constant low temperature and pres 
Sure, a source of supply of water operatively asso 
ciated with the liquid carbon dioxide storage tank, 
means for controllably connecting the vapor space 
of the liquid carbon dioxide storage tank with the 
source of supply of water to effect discharge of 
the water by vapor pressure from the storage 
tank, a discharge device connected to the carbon 
dioxide storage tank and the source of supply of 
water, said device being operable to discharge a 
mixture of carbon dioxide snow and vapors with 
water particles contained therein, and means, in 
cluding a single actuating member, for simultane 
ously controlling the delivery of liquid carbon di 
oxide and water to the discharge device. . . 

14. A fire fighting unit comprising a self-pro 
pelled wheeled body, an insulated pressure liquid 
carbon dioxide storage tank of large volumetric 
capacity mounted on said body, mechanical re 
frigerating means mounted on the body and op 
teratively connected to said tank for lowering the 
temperature and pressure of the liquid carbon 
dioxide to maintain the same at a desired con 
stant low temperature and pressure, a water stor 
age tank mounted on the body, means for con 
trollably connecting the vapor space of the car 
bon dioxide storage tank with the water storage 
tank to build up pressure in the latter tank to 
expel the water, an adjustable discharge device 
connected to the carbon dioxide and water stor 
age tanks for discharging a mixture of carbon 
dioxide snow and vapors with water particles en 
trained therein, said discharge device being 
mounted on the front portion of the wheeled body 
above the plane of the body chassis so that dis 
charging the mixture of carbon dioxide and wa 
ter to the front or the side of the body and above 
the plane of the body chassis will not be interfered 
iwith by any portion of the body, and means op 
erable from the body of the unit for adjusting the 
position of and for controlling the flow of carbon 
dioxide and water to the discharge device. 
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15. A firefighting unit comprising a self-pro 
pelled wheeled body, an insulated pressure liquid 
carbon dioxide storage, tank of large volumetric 
capacity mounted on said body, mechanical re 
frigerating means mounted on the body and op 
eratively connected to said tank for lowering the 
temperature and pressure of the liquid carbon di 
oxide to maintain the same at a desired constant 
low temperature and pressure, a water storage 
tank mounted on the body, means for controllably 
connecting the vapor space of the carbon dioxide 
storage tank with the water storage tank to build 
'uppressure in the latter tank to expel the water, 
a plurality of discharge devices connected to the 
carbon dioxide and water tanks for discharging 
a mixture of carbon dioxide Snow and vapors with 
water particles entrained therein, said plurality 
of discharge devices being adjustably mounted on 
the front portion of the body and being adjustable 
to discharge the extinguishing medium either to 
the front, or to theside of said body, and means 
operable from the body of the unit for adjusting 
the position of said discharge devices and for con 
trolling the flow of carbon dioxide and water to 
the devices. 

16. A firefighting unit comprising a self-pro 
pelled wheeled body, an insulated pressure liquid 
carbon dioxide storage tank of large Volumetric 
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capacity mounted on said body, mechanical re 
frigerating means mounted on the body and op 
eratively connected to said tank for lowering the 
temperature and pressure of the liquid carbon di 
oxide to maintain the same at a desired constant 
low temperature and pressure, a water storage 
tank mounted on the body, means for controllably 
connecting the vapor space of the carbon dioxide 
storage tank with the water storage tank to build 
up pressure in the latter tank to expel the water, 
separate pipe lines for effecting discharge of the 
water and liquid carbon dioxide from their re 
spective tanks, means for mounting the outer 
portions of said pipe lines for simultaneous uni 
versal movements relative to the wheeled body, 
a discharge device attached to the outer ends of 
said pipes and operative to effect a discharge of 
mixed carbon dioxide snow and vapors with water 
particles entrained therein, and means operable 
from the body of the unit for adjusting said outer 
end portions of the separate pipe lines and for 
controlling the flow of liquid carbon dioxide and 
water therethrough to the discharge device. 

17. Fire fighting apparatus comprising a source 
of supply of liquid carbon dioxide maintained at 
a constant low temperature and pressure, a source 
of supply of water, a combined discharge device 
for effecting discharge of a mixture of carbon 
dioxide snow and vapors with water particles en 
trained therein, a pipeline leading from the 
Source of supply of liquid carbon dioxide to the 
discharge device, a pipe line leading from the 
Source of Supply of water to the discharge device, 
a separate control valve located in each pipeline, 
and means for employing the pressure of the liq 
luid carbon dioxide to effect opening of both of 
Said control valves. 

18. A fire fighting unit comprising a wheeled 
vehicle, a source of supply of liquid carbon di 
oxide mounted on the wheeled vehicle, a dis 
charge device connected to the said source of 
supply to receive liquid carbon dioxide therefrom, 
said discharge device comprising a boom, means 
for mounting one end of the boom on the vehicle 
for pivotal movement about a vertical axis and a 
horizontal axis, and a discharge nozzle mounted 
on the free end of the boom; means carried by 
the vehicle for effecting movement of the boom 
about its pivotal axes, and means for controlling 
the flow of carbon dioxide to the discharge device. 

19. A fire fighting unit comprising a wheeled 
Vehicle, a source of supply of liquid carbon dioxide 
mounted on the wheeled vehicle, a discharge de 
vice connected to the said source of supply to re 
ceive liquid carbon dioxide therefrom, said dis 
charge device comprising a boom, means for 
mounting one end of the boom on the vehicle 
for pivotal movement about a vertical axis, and a 
horizontal axis, and a discharge nozzle mounted 
On the free end of the boom for pivotal movement 
relative to the boom about a transverse axis; 
means carried by the vehicle for effecting move 
sment of the boom about its pivotal axes, means 
for effecting pivotal movement of the nozzle rela 
tive to the boom, and means for controlling the 
flow of carbon dioxide to the discharge device. 
20. A firefighting unit comprising a wheeled 

vehicle including a driver's cab, a source of sup 
ply of liquid carbon dioxide, mounted on the ve 
hicle, a discharge device, connected to the said 
Source of Supply to receive liquid carbon dioxide 
therefrom, said discharges device comprising a 
boom, means for mounting one end of the boom on 
the top of said cab for universal pivotal move 
ment, and a discharge nozzle mounted on the 
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free end of the boom; means operable from with 
in the cab for effecting adjustments of the boom, 
and means operable from within the cab for con 
trolling the flow of carbon dioxide to the dis 
charge device. 

21. A fire fighting unit comprising a wheeled 
vehicle including a driver's cab, a source of Sup 
ply of liquid carbon dioxide mounted on the ve 
hicle, a discharge device connected to the said 
source of supply to receive liquid carbon dioxide 
therefrom, said discharge device comprising a 
boom, means for mounting one end of the boom 
on the top of said cab for universal pivotal nove 
ment, and a discharge nozzle mounted on the 
free end of the boom for pivotal movement rela 
tive to the boom about a transverse axis; means 
operable from within the cab for effecting move 
ment of the boom about its pivotal means, means 
operable from within the cab for effecting pivotal 
movement of the discharge nozzle relative to the 
boom, and means operable from within the cab 
for controlling the flow of carbon dioxide to the 
discharge device. 

22. A fire fighting unit comprising a wheeled 
vehicle, a source of supply of liquid carbon dioxide 
mounted on the vehicle, a water storage tank 
mounted on the vehicle, means for effecting con 
trolled application of carbon dioxide vapor from 
its source of supply to the water storage tank to 
build up pressure to expel the water, discharge 
means mounted on the vehicle and connected to 
the source of supply of carbon dioxide and the 
water storage tank, said discharge means being 
operable to discharge a mixture of carbon dioxide 
snow and vapors with water particles entrained 
therein, and means for controlling the fow of 
carbon dioxide and water to the discharge means, 

23. A fire fighting unit comprising a wheeled 
vehicle, a source of supply of liquid carbon dioxide 
mounted on the vehicle, a water storage tank 
mounted on the vehicle, means for effecting con 
trolled application of carbon dioxide vapor from 
the carbon dioxide source of supply to the water 
storage tank to build up pressure to expel the 
water, a discharge device connected to the Source 
of supply of carbon dioxide and the Water storage 
tank, said device being operable to discharge a 
mixture of carbon dioxide snow and vapors with 
water particles entrained therein, said discharge 
device comprising a boom, means for mounting 
one end of the boom on the wheeled vehicle for 
universal pivotal movement, and a discharge noz 
zle mounted on the free end of the boom; means. 
for effecting desired adjustments of the boom, 
and means for controlling the flow of carbon di 
oxide and water to the discharge device. 

24. A fire fighting unit comprising a self-pror 
pelled wheeled body, a source of supply of liquid 
carbon dioxide mounted on said body, a water 
storage tank mounted on the body, means for 
controllably connecting the source of supply of 
carbon dioxide with the water storage tank to 
controllably deliver carbon dioxide vapor to said 
tank to build up pressure to expel the Water, an 
adjustable discharge device connected to the car 
bon dioxide source of supply and the Water stor 
age tank for discharging a mixture of carbon di 
oxide snow and vapors with the water particles 
entrained therein, said discharge device being 
mounted on the front portion of the wheeled 
body above the plane of the body chassis so that 
discharging the mixture of carbon dioxide and 
water to the front or the side of the body and 
above the plane of the body chassis will not be 
interfered with by any portion of the body, and 
means operable from the body of the unit for 
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adjusting the position of and for controlling the 
flow of carbon dioxide and water to the discharge 
device. 

25. A fire fighting unit comprising a self-pro 
pelled wheeled body, a source of supply of liquid 
carbon dioxide mounted on said body, a water 
storage tank mounted on the body, means for 
controllably delivering carbon dioxide vapor from 
the carbon dioxide source of supply to the water 
storage tank to build up pressure in the latter to 
expel the water, separate pipe lines for effecting 
discharge of the Water and liquid carbon dioxide, 
means for mounting the outer portions of said 
pipe lines for simultaneous universal movements 
relative to the wheeled body, a discharge device 
attached to the outer ends of said pipes and op 
erative to effect a discharge of mixed carbon di 
oxide Snow and vapors with water particles en 
trained therein, and means operable from the 
body of the unit for adjusting said outer end por 
tions of the separate pipe lines and for con 
trolling the flow of liquid carbon dioxide and 
Water therethrough to the discharge device. 

26. Fire fighting apparatus comprising a source 
of supply of liquid carbon dioxide, a source of 
supply of water, means for effecting controlled 
application of carbon dioxide vapor to the water 
to effect delivery of the water under a substantial 
pressure head, means for effecting discharge of 
carbon dioxide Snow and vapors with water par 
ticles entrained therein, a pipe line leading from 
the source of supply of carbon dioxide to thc dis 
charge means, a pipe line leading from the source 
of supply of water to the discharge means, and a 
separate control valve located in each of said pipe 
lines. 

27. A fire fighting unit comprising a self-pro 
pelled wheeled enclosed body, a source of supply 
of a fire extinguishing medium, adapted to be 
discharged at a high pressure, carried within the 
enclosed body, a fire extinguishing medium dis 
charge pipe connected to the source of supply and 
extending through the top of the enclosed body, a 
discharge device attached to the outer end of 
said pipe, means for mounting the discharge 
device on the top of the enclosed body for uni 
Versal movement, and means Operable by per 
sonnel on the wheeled body for effecting adjust 
ments of the discharge device and for controlling 
the flow of the extinguishing medium to the dis 
charge device. 

28. A fire fighting unit comprising a self-pro 
pelled wheeled enclosed body, a source of Supply 
of a fire extinguishing medium, adapted to be dis 
charged at a high pressure, carried within the 
enclosed body, a fire extinguishing medium dis 
charge pipe connected to the source of supply 
and extending through the top of the enclosed 
body, a discharge device attached to the outer end 
of said pipe, means for mounting the discharge 
device on the top of the enclosed body for uni 
versal movement, means operable from a posi 
tion on top of the wheeled body for effecting ad 
justment of the discharge device, and means for 
controlling the flow of the extinguishing medium 
to the discharge device. 

29. A fire fighting unit comprising a self-pro 
pelled wheeled enclosed body, a source of supply 
of a fire extinguishing medium, adapted to be 
discharged at a high pressure, carried within the 
enclosed body, a pair of fire extinguishing medium 
discharge devices mounted on the top of the 
wheeled body for universal movement, piping ex 
tending from the source of supply of extinguish 
ing medium to the discharge devices, and means 
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Operable by personnel on the wheeled body for 
effecting independent adjustments of the pair of 
discharge devices and for controlling the flow of 
the extinguishing medium to the discharge de 
Vices. 

30. A fire fighting unit comprising a self-pro 
pelled wheeled enclosed body, a source of supply of 
a fire extinguishing medium, adapted to be dis 
charged at a high pressure, carried within the 
enclosed body, a pair of fire extinguishing medium 
discharge devices mounted on the top of the 
wheeled body for universal movement, piping ex 
tending from the source of supply of extinguish 
ing medium to the discharge devices, and means 
operable from positions on top of the wheeled 
body for effecting independent adjustments of the 
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pair of discharge devices and for controlling the 
flow of the extinguishing medium to the dis 
charge devices. 

31. Firefighting apparatus comprising a source 
of supply of liquid carbon dioxide, a source of 
supply of water, means for effecting delivery of 
the water from its source under a substantial 
pressure head, means for forming carbon dioxide 
and Water into a composite discharge stream com 
posed of carbon dioxide snow and Vapor with 
water particles trained therein, piping leading 
from the source of supply of carbon dioxide and 
water to the discharge means, and Valves located 
in the piping for controlling the flow of carbon 
dioxide and Water to the discharge means. 
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