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, [s7] - ABSTRACT 

A ?ame thrower utilizes a solid propellant grain to 
provide gases which force a slug of ?ammable ?uid 
out a gun barrel. Two working cylinders are con 
nected to ?ammable-?uid, supply tank. Working pis 
tons, 180° out of phase, pump the fluid to a gun which 
ignites and directs the ?uid stream. The gun is con 
nected to a control system which actuates gas genera 
tors that supply gas to driving chambers. The driving 
chambers contain two driving pistons connected to the 
working pistons. The driving pistons are 180° out of 
phase, and the driving chambers are connected by an 
hydraulic line whereby movement of one driving pis 
ton in one direction forces the other driving piston in 
the reverse direction to reset and reload the mecha 
msm. 

8 Claims, 2 Drawing Figures I 
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CARTRIDGE ACTUATED FLAME SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention relates generally to ?ame 
throwers and more speci?cally to a ?ame thrower 
which uses an unpressurized supply of ?ammable ?uid 
and provides continuous fire capability. 

Existing ?ame throwers use compressed air to force 
?ammable ?uid from heavy-walled containers thru a 
gun and or nozzle. In the gun the ?uid is ignited and _ 
projected thru the air to the impact zone. Support for 
this type of system requires a 3,000 psi air compressor, 
regulators for reduction to 325 psi, high-pressure air 
tanks, and low-pressure fuel tanks. Heavy-walled pipes 
with large, expensive valves connect the pressurized 
fuel tanks to each other and the gun. Such systems are 
quite heavy, since the high pressure air must be con 
tained in strong tanks. In addition, the nearness of the 
?ammable ?uid and high pressure air present a great 
hazard should the system be hit with a projectile. Be 
cause of their complexity, these prior systems were dif 
?cult to maintain, particularly the 3,000 psi compres 
sor which is quite costly. Because of weight and size 
limitations. such ?ame throwers cannot be employed 
on small craft or vehicles, and their complex operation 
often leads to poor reliability. 

SUMMARY OF THE INVENTION 

The present invention employs a gas generator to 
power a piston that drives a shaft of ?ammable ?uid out 
of the barrel of a gun in a “squirt gun” type of action. 
Dual working cylinders provide a continuous ?re capa 
bility. and the use of a gas generator eliminates the 
need for a high pressure source and its concomitant set 
of pressure control devices. Flammable ?uid is stored 
in an unpressurized container and withdrawn from the 
container in a pumping-type action just prior to projec 
tion thru the gun barrel. 
An object of the present invention is to use an un 

pressurized ?ammable-?uid supply in a ?ame-thrower 
system. 
Another object is to reduce the weight of a ?ame 

thrower system and increase its reliability. 
A further object is to eliminate the hazard of a high 

pressure. air source in a ?ame-thrower system. 
Other objects, advantages, and novel features of the 

present invention will become apparent from the fol 
lowing detailed description of the invention when con 
sidered in conjunction with the accompanying draw 
mgs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a schematic diagram of the ?ame-thrower 
system of the present invention; and 
FIG. 2 is a schematic diagram of one possible control 

system. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1, which illustrates a preferred embodiment of 
the ?ame-thrower system, shows a gun 10, or ?uid re 
lease-and-aiming means, connected by a ?exible line 
12 to a manifold 14. Manifold lines 16 and 18 connect 
the gun to working cylinders 20 and 22. Within the 
working cylinders are working pistons 24 and 26 which 
are 180° out of phase. Flammable-?uid, supply tank 28 
contains an unpressurized ?ammable ?uid, Napalm for 
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2 
example. Supply lines 30 and 31 connect the unpres 
surized supply tank 28 to the working cylinders 20 and 
22. Shafts 32 and 34 connect the working pistons 24 
and 26 to the driving pistons 38 and 36. The driving pis 
tons 36 and 38, like the working pistons, 'are 180° out 
of phase in the driving piston chambers 40 and 42. An 
hydraulic line 44 connects the driving piston chambers 
40 and 42. Gas generators 46 and 48 are mounted on 
the rear of the driving piston chambers 40 and 42. The 
gas generators may be a cluster of individual solid pro 
pellant grains. The grains may be activated individually 
to produce gas and drive the pistons 36 and 38. Electri 
cal lines 50 and 52 connect the gas generators to a con 
trol box and power supply 58. The control box 58 also 
controls opening and closing of the solenoid valves 54 
and 56. The control box 58 is activated by the gun 10 
thru electrical lines 60 and 62. I 
As shown, working cylinder 22 would be ?lled with 

a ?ammable ?uid that had been withdrawn from tank 
28 when piston 26 was moved rewardly in the working 
cylinder 22. Driving cylinder 42 would preferably be 
?lled with an hydraulic ?uid, although simply allowing 
air to accumulate in the driving cylinder 42 would also 
work. Solenoid valves 54 and 56 would be in the open 
position. 
One possible electrical system which could be em 

ployed to control the present invention is depicted in 
FIG. 2. As can be seen, control box and power supply 
58 contains a battery 64 or other source of electrical 
power and two motors 66 and 68. The motors are syn 
chronized and simultaneously rotate armatures 67 and 
69. The armatures connect the positive battery termi 
nal to elongated contacts 70 and point contacts 74 to 
activate the solenoid valves 54 and 56 and gas genera 
tors 48 and 46 in their proper sequence upon closing 
of the switch or trigger 11. 
Operation of the invention will now be described. As 

shown in FIG. 1, working cylinder 22 is ?lled with ?am 
mable ?uid and driving cylinder 48 with hydraulic 
?uid. Both solenoid valves 54 and 56 are closed. Pull 
ing the trigger on the gun l0 closes switch 11 which si 
multaneously opens solenoid valve 78, starts motors 66 
and 68 and connects armatures 67 and 69 to the power 
supply. Opening valve 78, which is within gun 10, al 
lows communication between line 12 and the gun bar 
rel. As shown in FIG. 2 when armature 67 touches 
contact 70, solenoid valve 54 opens and vents driving 
chamber 40. At the same time one of the solid propel 
lant cartridges 80 is activated in gas generator 48. The 
high pressure gas drives piston 36 and thus piston 26 
forward forcing ?ammable ?uid out of the gun barrel. 
Simultaneously, piston 36 forces hydraulic ?uid into 
cylinder 40, driving piston 38 to the rear. Rearward 
movement of piston 38 draws working piston 24 back. 
Rearward movement of piston 24 draws ?uid from sup 
ply tank 28 into cylinder 20. Keeping the switch or trig 
ger 11 closed causes the motors 66 and 68 to rotate ar 
matures 67 and 69 simultaneously. When the arm a 
tures reach contacts 72 and 76, solenoid valve 54 will 
close and valve 56 will open venting cylinder 42. At the 
same time a propellant cartridge 82 in gas generator 46 
will be activated and the ?ring and reloading cycle will 
be repeated. Continuous ?re can thus be achieved. 
The cylinders 20 and 22 and the pistons 24 and 26 

could be made of plastic to reduce the possibility of 
sparks. The various lines, such as l2, l4, l6 18, 30 and 
31 could be made of a rubber hose material or other 
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suitable ?exible material. Rather than a battery for a 
power supply, the vehicle on which the system is 
mounted might provide adequate power. Obviously 
many modifications and variations of the present inven 
tion are possible in light of the above teachings. It is 
therefore to be understood that, within the scope of the 
appended claims, the invention may be practiced oth 
erwise than as speci?cally described. 
What is claimed is: 
l. A ?uid-ejecting system comprising: 
means for holding a ?uid; 
?rst and second cylinders connected to the ?uid 
holding means; 

means within said cylinders for withdrawing ?uid 
from the ?uid holding means into the ?rst cylinder 
and simultaneously forcing ?uid out of the second 
cylinder when, and only when, ?uid is ?owing into 
the ?rst cylinder; and 

ejection means connected to said cylinders and hav 
ing a barrel member for releasing from the system 
the ?uid being forced out of either of said cylinders 
and for aiming the released ?uid. 

2. The system of claim 1 wherein the withdrawing 
and forcing means comprises: 

?rst and second pistons within said ?rst and second 
cylinders, 180° out of phase; 

means for simultaneously moving said first and sec 
ond pistons in opposite directions; 

first ?ow line means connected between the ?uid 
holding means and the cylinders; 

second ?ow line means connected between the cylin 
ders and the ?uid releasing-and-aiming means; and 

valve means in the ?rst and second ?ow line means 
for only allowing ?ow from the ?uid holding means 
to the cylinders, and from the cylinders to the ?uid 
releasing-and-aiming means. 

3. The system of claim 2 wherein the means for si~ 
multaneously moving said ?rst and second pistons com 
prises: 

third and fourth cylinders having forward and rear 
ends; 

gas generating means connected to said third and 
fourth cylinders for selectively producing gases in 
said third or fourth cylinder; and 

driving means within said third and fourth cylinders 
responsive to said gases for moving said ?rst and 
second pistons simultaneously in opposite direc 
tions. 

4. The system of claim 3 wherein the gas generating 
means is connected to the rear of said third and fourth 
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cylinders and wherein said driving means comprises: 
third and fourth cylinders 180° out of phase and con 
nected to said ?rst and second pistons; and 

a transfer line means connected between the front 
ends of said third and fourth cylinders. 

5. The system of claim 4 wherein the ?uid releasing 
and-aiming means comprises a gun having a barrel con 
nected to said second ?ow line means. 

6. The system of claim 5 wherein said gas generating 
means includes a plurality of gas generators connected 
to the rear of said third and fourth cylinders and a con 
trol means connected between said gun and said gas 
generators for selectively activating said gas genera 
tors. 

7. A ?uid-ejecting system comprising, in combina' 
tion: 
means for holding a ?uid; 
first and second working cylinders individually cou 

pled with said ?uid-holding means, each cylinder 
having a piston therein; 

third and fourth drive cylinders, each having a piston 
therein. the pistons of the third and fourth cylinv 
ders and being mechanically connected to drive the 
pistons of the ?rst and second cylinders. respec~ 
tively, one of the drive cylinders being filled with 
?uid; 

pipe means for connecting corresponding ends of 
said drive cylinders so that, when the piston in one 
cylinder moves forward. it drives the ?uid through 
the pipe means into the other cylinder thereby 
moving the piston of the latter backward, and vice 
versa, the movements therefore being conjoint and 
l80° out of phase, the coupled pistons in the work 
ing cylinders being driven simultaneously to with 
draw ?uid from the ?uid-holding means into each 
working cylinder when its piston moves backwards 
and to move ?uid out of the cylinder when its pis 
ton moves forwards; 

gun means, coupled to receive the ?uid moved out of 
each working cylinder, said gun means having a 
barrel member for releasing said ?uid and for aim 
ing said ?uid; 

means, coupled to said driving cylinders, for moving 
each driving piston forward individually and alter 
nately; and 

triggering means coupled to said moving means for 
causing said moving means to operate. 

8. A system as in claim 7, wherein said triggering 
means is located on said gun means. 

a * 1; * * 


