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FLAME THROWNGEQUPMENT 
Warren C. Graham, New York, N. Y., assignor 

to First Bank and Trust Company, Perth 
Amboy, N.J., and Reconstruction Finance Cor 
poration, New York, N. Y., a corporation of the 
United States 

Application March 21, 1942, Serial No. 435,595 
(C. 58-28) 8 Claims. 

This invention relates to fame throwers as 
used in Warfare, and more particularly to flame 
throwing equipment for tanks and other combat 
Vehicles. 
This application is a continuation-in-part of 

my Copending applications for U. S. Letters Fat 
ent Serial Nos. 432,443 and 435,015, respectively. 

It is an object of this invention to provide 
flame throwing equipment for tanks and the like 
having an improved ignition system. 

It is a further object of the present invention 
to provide flame throwing equipment for tanks 
and the like having an improved fuel ejection 
System. 

It is still another object of this invention to 
provide flame throwing equipment for tanks and 
the like having an improved control system. 

It is a still further object of this invention to 
provide flame throwing equipment for tanks and 
the like facilitating firing in any and all direc 
tions. 

It is still another object of the invention to 
provide flame throwing equipment for tanks and 
the like equally well adapted for use in existing 
tanks as for installation in tanks under con 
struction. 
Other objects, and the manner in which the 

Sane are attained, will appear from the follow 
ing description. M 

Broadly, the invention involves flame throwing 
equipment for tanks and other combat vehicles 
including ignition gas and electrical spark igni 
tion Systems yielding superior performance in 
any desired direction, 
More Specifically, the invention involves fiame 

guns including an ignition gas system, an elec 
trical Spark ignition system; an electrical control 
System; a dripless fuel nozzle eliminating dis 
tortion of the fuel stream; a shield to prevent 
the fiane from coming back upon the operator; 
and other features more fully described below. 
In the drawings affixed to this specification 

and forming part thereof several embodiments 
of the invention are shown diagrammatically by 
Way of example. 
In the drawings, 
Fig. 1 is a side view, partly in section, of part 

of a combat tank including flame throwing equip 
ment; 

Fig. 2 is a side view, partly in section, of the 
flame gun of Fig. 1; 

Fig. 3 is a wiring diagram of the electrical igni 
tion and control systems according to Fig. 1. 

Referring now to the drawings, wherein like 
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ence, and first to Fig. 1, this shows the Outline 
of a combat tank comprising, as part of its stand 
ard equipment, a body f, an engine 2 in the rear 
part of the tank body, a revolving turret 3 sup 
ported on ball bearings 4 to be rotated, by means 
of hand wheel 5 and spur gear 6, in a complete 
360° arc, a seat 7 arranged for rotation with the 
turret, and a swivel joint support 8 designed to 
mount a gun in the turret. 
Two fuel tanks to equipped with a fill pipe 

closed by a cap , air vents 2 and a fuel pipe 
header 3, are arranged in the body . From 
the fuel pipe header. 3, a fuel pipe f4 extends 
to the intake of a pump 5 which may be a pump 
of the rotary type. This pump is arranged in 
the body to be driven by the engine 2 through 
a clutch 6 controlled by the manually operated 
clutch Control lever A. The pump discharges 
fuel into the fuel discharge pipe 8, which is, 
connected with the fuel pipe i? by a by-pass 9 
Controlled by an automatic by-pass control valve 
20. The fuel discharge pipe 8 terminates in 
the bottom part of a swivel joint 2. The top 
part of this swivel joint 2 is at the end of a fuel 
pipe 22 secured to the turret 3 for rotation there 
with, and extending along the top of the turret 
to the flame gun 25 mounted in the gun mount 8, 
at least a part of fuel pipe 22 being flexible to 
permit movement of the flame gun in mount 8. 
AS best seen in Fig. 2, the fame gun 25 con 

prises a shaft 26 having a fuel inlet 27 and being 
closed, at one end, by a closure 28 including pack 
ing 29 for a purpose to be described below. The 
other end of shaft 26 carries the fuel nozzle 30. 
The fuel nozzle 30 includes, in its interior, a 

Converging part 3 and a short diverging orifice 
32, forming a venturi. A tapered plug 33 is ar 
ranged in the converging part to control the 
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ance. 

passage of fuel through the venturi, this plug 
being mounted on a rod 34 passing through the 
packing 29 and out of the shaft 26 to the fuel 
control lever E to which it is secured for longi 
tudinal displacement thereby. Normally, the 
plug 33 is pressed against its seat in the venturi 
by a Spring 35. The position of the plug 33 when 
in Open position may be adjusted to suit prevail 
ing requirements, and to yield optimum perform 

For best results, the converging part of 
the Venturi should converge at an angle of ap 
proximately 30'. The interior of the nozzle 
should be highly polished for maximum efficiency. 
The fuel nozzle is one of. the most important 

elements of any flame throwing unit as its design 
is instrumental in determining the distance the elements are designated by like symbols of refer- 55 flame is thrown. One of the purposes of ano 
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zle is to reduce the passage of fuel from the 
size of the supply pipe down to a sufficiently 
narrow orifice so that a given amount of fuel 
may be ejected without being exposed to any 
distortion. For, if any eddy currents are set up 
in the fuel stream during the passage from the 
supply pipe to the nozzle orifice, the fuel stream 
is distorted and in this condition, does not carry 
as far as an undistorted stream discharged from 
a nozzle eliminating distortion. Another impor 
tant consideration is the type of equipment on 
Which the fuel nozzle is to be employed. Evil 
dently, any drippage that may occur in other 
types of equipment without harmful effects, 
should be eliminated in the case of combat tank 
equipment, where the results of drippage night 
be very undesirable. 
The provision, in the fuel nozzle according to 

this invention, of a venturi of the type described 
completely eliminates the occurrence of any eddy 
currents in the fuel stream, and thus assures 
undistorted fuel ejection and, consequently, ef 
fectiveness of the flame throwing equipment over 
a materially greater distance than was hereto 
fore obtainable. 
adjustable plug in front of the venturi restric 
tion, permits control of the fuel while it passes 
through the nozzle, and an immediately effective 
shut-off of the fuel when ejection is to be ter 
minated, thus eliminating any harmful drippage 
from the nozzle. 

Existing flame throwers, in the main, employ 
either one of two types of ignition. Most of the 
flame throwers used today in Europe employ a 
fine resistance wire heated up for ignition pur 
poses. This resistance wire type of ignition sys 
tem. Suffers from the disadvantage that after it 
has been used once, oil is deposited on the wire 
to form a film or coating thereon. The next 
time the ignition is operated, this film or coating 
must first be burned off before effective igni 
tion occurs, this removal of the oil deposit requir 
ing as much as one minute. The fact that the 
Operator is required to wait for the film to burn 
off the resistance wire before ignition occurs, and 
this for a considerable period of time, renders 
the use of fame throwing equipment of this type 
undesirable and even dangerous. Other flame 
throwers like the French type employ an impro 
vised cigarette lighter for ignition purposes. This 
lighter cannot be relied upon at all times, par 
ticularly not if there is a strong wind. This 
lighter would prove unreliable to the extreme, if 
not inoperative, in connection with equipment 
contemplated for use on combat tanks and the 
like, as presently disclosed, where the draft caused 
by the advance of the vehicle would be apt to 
prevent ignition of this type from functioning. 
The present invention utilizes the ignition sys 

tem disclosed in my aforementioned copending 
applications for U. S. Letters Patent which as 
sures immediate and reliable ignition at all times 
and under any conditions, and which, if adapted 
to prevailing requirements as described below, is 
as effective a part of combat tank equipment; as 
it is in connection with other types of fame 
throwers. This ignition system operates on the 
electric Spark principle and comprises ignition 
gas and electrical ignition equipment. 
AS shown in Figs. and 2, the ignition gas 

equipment comprises an ignition gas cylinder 4 
containing an ignition gas such as butane, for 
example, under pressure, such as a, pressure of 
about from 1800 to 2000 lbs. per square inch, 
and an ignition gas pipe 42 controlled by the 

Moreover, the provision of the 
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2,38,888 
ignition gas control solenoid valve 43 and extend 
ing from the gas cylinder 4, along the shaft 26 
of the flame gun, to the jacket 44 where it opens 
to admit ignition gas, through holes 45, into the 
gas chamber 46 surrounding the fuel nozzle 36. 
Part at least of the ignition gas supply conduit 
42 is made flexible to permit movement of the 
flame gun 25 in its mount 8. An air intake 47 
is provided to assist in the formation of a com 
bustible mixture which is ignited at the spark 
plugs, as described below. 
The jacket 44 enclosing the gas chamber 86 

is, in turn, Surrounded by a tube-shaped shield 
48 which is spaced from the jacket and closed at 
the end facing the vehicle, to prevent a back 
draft when the tank is moving against the wind 
and to prevent the flame from coming back upon 
the Occupants of the vehicle. 
The ignition gas control solenoid valve 33 is 

adapted to reduce the pressure of the gas from 
the variable gas cylinder pressure to a constant 
working pressure, and, preferably, is of the type 
cf the trigger valve disclosed in my aforenoted 
copending application for U. S. Letters Patent 
Serial No. 432,443, comprising two interconnected 
valves, one controlling the passage of the gas 
from the inlet, through a narrow, pressure re 
ducing, bore, to the outlet of the valve, while the 
other seals the stem of the valve during such 
passage of the gas. 

Fig. 3 shows the electrical equipment, includ 
ing the electrical ignition system and the elec 
trical control of the ignition gas system, both 
operating on the battery 50. 
The electrical ignition system comprises a pri 

mary circuit including an interrupter or buzzer 
5; a condenser 52 associated with the inter 
rupter; the primary windings of a high-tension 
transformer 53 producing, for example, from 
10,000 to 12,000 volts; and a push-button type 
Switch C controlling the spark generation. The 
Secondary circuit of the electrical ignition system 
comprises the secondary windings of the high 
tension transformer 63, the high-tension igni 
tion wire 54 and two spark plugs 55, also seen 
in Fig. 2. v 
The electrical control of the ignition gas sys 

ten includes, apart from the battery 50 and the 
ignition gas control solenoid valve 43, a push 
button type switch. D. 
The bulk of this electrical equipment is con 

tained in the box 66 mounted in the turret, as 
shown in Fig. 1. The push-buttons C and D are 

aged On the fuel control lever E as seen in 
Fig. 2. 
As further shown in Fig. 2, an ignition master 

control lever B may be arranged on the fuel 
control lever E whereby to operate both push 
buttons but so that C is pressed down first, and 
D is pressed down only thereafter, to assure 
that Sparks are being generated prior to release 
of the ignition gas. This control B is similar to 
the Safety trigger disclosed in my aforenoted 
Copending application for U. S. Letters Patent 
Serial No. 432,443 and comprises a lever part b 
arranged, for rocking motion, on the fuel con 
trol lever E, and two pins c and d projecting, 
opposite the push-buttons C and D, from the 
lever part b, pin c being longer or projecting 
more than pin d so that, when the lever part 
b is pressed down, push-button C, controlling 
the electric Spark generation, is pressed down 
first, while push-button D, controlling the igni 
tion gas supply is pressed down only afterward 
When it makes contact with the shorter pin d. 



2,331,888 
If desired, a safety lock as disclosed in my co 
pending application for U. S. Letters Patent Se 
rial No. 432,443 may be incorporated in the 
ignition master control lever B. 
The provision of the ignition gas system, the 

electrical ignition system and the electrical igni 
tion gas control system in the turret eliminates 
the need for any sliding contacts as all these 
systems rotate with the turret. The arrange 
ment of the ignition master control lever on the 
fuel control lever concentrates control of the 
entire equipment in one place where, once the 
clutch control is operated to prepare the unit 
for firing, all controls may be actuated easily 
with one hand, the other being free to rotate 
the turret in any desired direction. . 
The operation of the flame throwing equip 

ment according to Figs. 1, 2 and 3 is as follows: 
The fuel tanks O are filled through the fill pipe 
after removal of cap , air escaping through 
the vents 2. When preparing for battle, the 
operator actuates the hand lever A to throw in 
the clutch 6. The pump 5 now idles, the fuel 
dischaged into the fuel pipe 8 being returned 
to the fuel pipe f4 through the automatic by 
pass valve 20 which is adjusted to remain open 
until the fuel is discharged through the fuel 
nozzle 30 in the flame gun. 
When ready to open fire, the operator de 

presses the. ignition master control lever B SO 
as to first actuate, through push-button C, the 
spark ignition, and only thereafter, through 
push-button D, the ignition gas control Solenoid 
valve 43, releasing ignition gas, through the igni 
tion gas pipe 42, into the jacket 44, where the 
ignition gas mixes with air entering through the 
air intake 47 to form a combustible gas mixture 
which, through holes 45, enters the gas cham 
ber 46 to be ignited at the spark plugs 55. 
Now, the fuel control lever E is pulled back 

SO as to remove the plug 33 from its Seat in 
the fuel nozzle venturi. This results in the auto 
matic closing of the by-pass regulating valve 20, 
and in the passage of fuel through the fuel pipe 
22 into the flame gun where it is discharged 
from the fuel nozzle 30 to be ignited, by contact 
with the flaming ignition gas-air mixture, at 
some distance from the flame gun. The igni 
tion master control lever B is then released. 
When shots are fired at intervals, levers B and E. 
are operated intermittently. 
To terminate operation permanently, lever E: 

is permitted to be retracted by the Spring 35 
whereby plug 33 closes the venturi in the fuel 
nozzle so as to prevent any drippage of fuel 
from the nozzle. Disengagement of the clutch 
by operation of hand lever A finally renders the 
flame throwing equipment inoperative. 
The ignition gas preferred in connection with 

the present invention is butane, but any other 
highly inflammable gas such as hydrogen, acety 
lene or propane, for example, may be used. 
A wide range of fuel may be used in the flane 

throwing equipment according to this invention. 
Preferably the fuel oil should contain high vol 
atile fractions to assist the ignition of the fuel, 
and low volatile fractions to provide slow burn 
ing and range. 
The electrical or remote control System con 

trolling the ignition gas control valve 43 may 
be extended to control any or all remaining Con 
trol members. Similarly, this system may be 
omitted and valve 43 may be manually controlled 
if desired, 
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3 
The fame throwing equipment according to 

this invention offers numerous advantages. 
The gas and electrical Spark ignition is a ma 

terial improvement over the resistance or cig 
arette lighter, type of ignition systems in being 
far more reliable, quicker acting and safer than 
these old systems. The introduction of air into 
the gas jacket aids in providing a sufficiently 
rich mixture. The electrical ignition gas con 
trol, and the master ignition control are effec 
tive means of providing an immediate supply of 
ignition gas when needed and of assuring. Oper 
ation of the electrical ignition and the ignition 
gas system one after the other and in this order 
so Sparks are being generated prior to release 
of the ignition gas. The shield surrounding the 
gas chamber prevents the fame from coming 
back upon the Occupants of the vehicle. 

Evidently, various features of the invention 
may be used individually instead of combined, 
according to prevailing requirements. While of 
particular utility in connection. With combat 
tanks and the like, the invention may be ap 
plied to other, and in particular, stationary in 
stallations such as pill boxes and other strong. 
points and fortifications. 

I Wish it to be understood that I do not desire 
to be limited to the exact details of design 
and construction shown and described as various 
modifications within the scope of the appended 
claims will readily suggest themselves to a per 
son skilled in the art. 

claim: 
1. A flame gun, particularly adapted for use 

in armored tanks, comprising in combination, a 
flame gun barrel, a nozzle for discharging a 
stream of fuel under pressure at the end of said 
barrel, an ignition gas system including a gas 
chamber surrounding and spaced from said noz 
zle, said gas chamber being provided with open 
ings to establish communication between said 
chamber and the space around the nozzle, and 
an electric spark ignition system including elec 
trodes extending through said chamber and into 
the Space between the nozzle and the chamber. 

2. A flame gun, particularly adapted for use 
in armored tanks, comprising in combination, 
a flame gun barrel, a nozzle for discharging. a 
stream of fuel under pressure at the end of said 
barrel, an ignition gas system including a gas 
chamber surrounding and spaced from said noz 
zle and extending materially beyond the dis 
charge end of said nozzle, said gas chamber be 
ing provided with openings to establish commun 
ication between said chamber and the space 
around the nozzle, and an electric spark igni 
tion System including electrodes extending 
through said chamber and into the space be 
tWeen the nozzle and the chamber. 

3. A flame gun, particularly adapted for use 
in armored tanks, comprising in combination, a 
flame gun barrel, a nozzle for discharging a 
stream of fuel under pressure at the end of said 
barrel, an ignition gas system including a gas 
chamber surrounding and spaced from said noz 
zle and extending materially beyond the dis 
charge end of said nozzle, said gas chamber being 
provided with openings to establish communica 
tion between said chamber and the space around 
the nozzle, and an electric spark ignition system 
including electrodes arranged rearwardly of said 
discharge end of the nozzle and extending 
through said chamber and into the space be 
tween the nozzle and the chamber. 

4. A flame gun, particularly adapted for use 

  



A. 
in armored tanks, comprising in combination, a 
flame gun barrel, a nozzle for discharging a, 
stream of fuel under pressure at the end of Said 
barrel, an ignition gas system including a gas 
chamber surrounding and Spaced from said noz 
zle, said gas chamber being provided with open 
ings to establish communication between said 
chamber and the space around the nozzle, a 
shield surrounding said chamber in spaced rela 
tion thereto, but sealed with respect thereto at 
the end facing the operator, and an electric 
spark ignition system including electrodes ex 
tending through said chamber and into the Space 
between the nozzle and the chamber. 

5. A flame gun, particularly adapted for use in 
armored tanks, comprising in combination, a 
flame gun barrel, a nozzle for discharging a 
stream of fuel under pressure, at the end of Said 
barrel, an ignition gas System including a gas 
chamber surrounding and spaced from said noz 
zle, and extending materially beyond the dis 
charge end of said nozzle, said gas chamber being 
provided with openings to establish communica 
tion between said chamber and the space around 
the nozzle, an ignition gas pipe leading into Said 
gas chamber and an air inlet tube extending into 
said pipe outside said gas chamber, and an elec 
tric spark ignition system including electrodes 
extending through said chamber and into the 
space between the nozzle and the chamber. 

6. A flame gun, particularly adapted for use 
in armored tanks, comprising in combination, 2. 
fame gun barrel, a nozzle for discharging a 
stream of fuel under pressure at the end of said 
barrel, said nozzle comprising a long converging 
part and a short diverging orifice, means for con 
trolling the discharge from said nozzle arranged 
in close proximity to said orifice whereby to pre 
went dripping, an ignition gas System including a 
gas chamber surrounding and spaced from said 
nozzle and extending materially beyond said ori 
fice, said gas chamber being provided with open 
ings to establish communication between said 
chamber and the space around the nozzle, and an 
electric spark ignition system including elec 
trodes extending through said chamber and into 
the space between the nozzle and the chamber. 
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. A flarine gun, particularly adapted for use 

in armored tanks, comprising in combination, a 
fiane gun barrel, a nozzle for discharging a 
stream of fuel under pressure at the end of said 
barrel, said nozzle comprising a diverging ori 
fice and means for controlling the discharge firom 
the nozzle arranged in close proximity to said 
Orifice whereby to prevent dripping, a nozzle con 
trol lever for operating said discharge control. 
means, an ignition gas system including a gas 
chaniber surrounding and spaced from said noz 
zle, Said gas chamber being provided with open 
ings to establish communication between said 
chamber and the space around the nozzle, an 
electric spark ignition System including elec 
trodes extending through said chamber and into 
the space between the nozzle and the chamber, 
and ignition gas and electric spark control means, . 
including means mounted on said nozzle control 
lever and adapted to first operate said electric 
spark ignition system, and only thereafter said. 
ignition gas System. 

8. A flame gun, particularly adapted for use 
in armored tanks, comprising in combination, 
a flame gun barrel, a nozzle for discharging a 
stream of fuel under pressure at the end of said 
barrel, said nozzle comprising a diverging orifice 
and neans for controlling the discharge from the 
nozzle arranged in close proximity to said orifice 
whereby to prevent dripping, a nozzle control le 
wer for operating said discharge control means, 
an ignition gas system including a gas chamber 
surrounding and spaced from said nozzle, said 
gas chamber being provided with openings to 
establish communication between said chamber 
and the space around the nozzle, an electric 
spark ignition system including electrodes ex 
tending through said chamber and into the space 
between the nozzle and the chamber, ignition 
gas and electric Spark control means including 
means mounted on said nozzle control lever for 
first operating said electric spark ignition sys 
tem, and only thereafter said ignition gas system, 
and means for locking Said Operating means ex 
cept during operation of the flame gun, 

WARREN C. GRAHAM. 

  


