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phenomena of this fire and explosion hazard 
problem; a broken fuel line meaning usually, di 
rect free and ready access, and ingress of flames 
and fire, through the broken fuel line to the in 
terior of tank, and contents, with resultant ex 
plosion attendant thereupon; this being a part 
of the original discovery by the present applicant 
and inventor. 
fuel likewise followed these breaks in fuel lines. 

10 Claims. 

The invention relates to improvements in fuel 
anks and fuel systems for aircraft; and the 
objects of the improvements are principally to 
provide a really safe fuel supply and fuel sys 
tem in which is comprised a definitely heat and 
flame impermeable, fire and explosion proof, 
safety fuel tank, or container, and fuel supply; 
and One with the particularly great hazards of 
fire and explosion, heretofore present, and pre 
viously not elsewhere fully nor clearly ap 
prehended, hereby and now by this improve. 
ment most effectually remedied, accomplished 
and removed. 
Now a most exhaustive study and original re 

search by the present applicant and inventor 
finally established the ultimate hypothesis, here 
tofore not elsewhere fully apprehended, of a defi 
nite relationship in the various phenomena at 
tending fires in aircraft, and the several phases, 
interrelated stages, and aspects, thereof, which 
by great diligence and application ultimately led 
to the discovery by the present inventor as here 
in disclosed and described. 

Heretofore, also, other hidden dangers existed 
unsuspected, and hazards, previously nowhere 
understood nor truly apprehended elsewhere, as 
a very real and major cause and factor of many 
hitherto mysterious and unexplained serious 
fires of aircraft until first discovered and per 
ceived by me, and here revealed and disclosed, 
The complemental and concomitant particular 
dangers inherent to the fuel carrying lines were 
first and early in these discoveries by me made. 
In the intense near blast-furnace like heat of 
fire in aircraft and in the midst of flame these 
heretofore and hitherto, quite unsuspected small 
and tiny lines, of Small diameter, wall and small 
cross-section rapidly, and with a small "time 
factor' of but moments, in some instances, be 
cane red-hot or incandescent highly dangerous 
ignition tubes or media leading directly to the 
explosive range air-fuel mixture always to be 
found in part emptied fuel tanks under certain 
circumstances and conditions definitely positing 
explosion and disaster. Heretofore, in the midst 
of fire and flame in the intense near blast-fur 
nace like heat of fires in aircraft, the fuel tank, 
or tanks, rapidly became pressure-kettles, spurt 
ing and spouting blazing fuel under pressure 
from every opening and broken fuel line, actu 
ally feeding the flames, in progressive stages and 
increasing fury and intensity, to its own ultimate 
end and destruction. 

Broken fuel lines in crashes presented further 
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complications and added to the interrelated so panying drawing. 

structure and interrelated combination of ele 
ments devolved, developed, and discovered by the 
present applicant and inventor as herewith set 
forth and described. 

4. 4, are therefore provided in the fuel lines, in 
terdependently and cooperatively working in con 
junction and combination with the definitely 
heat and flame impermeable fuel tank f, suit 
ably endowed with the such said essential and 
requisite new-physical and heat and flame re 
sisting properties and qualities through means 
of the encompassing whole Outer part element, 

formed of such said essential material or sub 

requisite physical and heat and flame proof prop 
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And further, great "spillage' of 

All of which demanded the equally cooperative 

The anti-explosion devices or flame-arresters 

3, 3, or member being suitably comprised or 

stance comprising these said essential, new and 

erties and qualities by me provided, and the 
automatic self-closing valves and 9, also pro 
vided, in close interrelated turn. An automatic 
self-closing valve, however, cannot dependably 
be counted upon to operate quickly enough to 
prevent the flashback through said valve before 
it is fully closed; therefore the anti-explosion 
device or flame-arresters are provided to eff 
ciently and effectually cooperate with, and sup 
port and self-closing valves and 9, in combina 
tion therewith, to effect and accomplish, effl 
ciently, the long sought desideratum and pur 
pose. But the flame-arresters 4, 4, of themselves 
alone, will not operate dependably or success 
fully over long periods of time, and therefore, 
they, in turn, require the automatic self-closing 
valve T, herewith provided, by the present ap 
plicant and inventor, to operate in conjunction, 
and in combination, with same, and both re 
quire and need the heat and flame impermeable 
fuel tank f, protected by the essential and req 
uisite cardinal and major element, part, or men 
ber 3, 3, to themselves operate dependably, or 
at all, or over long periods of time as described. 
One form and embodiment of the invention 

as typically shown in an optional specimen fuel 
system layout is here illustrated in the accom 
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And while the form or embodiment of the in 
vention, is here shown, comprised or provided 
in a typical or specimen aircraft fuel system 
layout, it will be readily seen and understood 
that there are a number of modifications hereof all properly within the aim, scope, fleld and pur 
port of this invention, and so, as such by me, 
here, reserved and claimed; to wit-the improve 
ment is highly adapted to the so called "self 
sealing' type and other tanks over which it may 
be truly looked upon as a markedly advanced 
improvement likewise the tank itself may be of 
any suitable material or substance especially 
adapted therefor as here provided. 
In the drawing, Figure 1 is a side elevational 

view of the essentially heat and flame proof 
safety fuel tank, in part sectioned; illustrating 
the embodiment of the improvement and show 
ing some of the outlets, openings, and connec 
tions of the fuel line. Figure 2 illustrates an 
aircraft in which is provided the safety tank 
and fuel system embodied in Fig. 1 and Fig. 3. 
Figure 3 is a diagrammatic view, in part sec 
tioned, of a complete typical fuel system for air 
craft provided with the improvement illustrating 
in a part sectioned view the all essential safety 
heat resisting, heat and flame proof fuel tank 
embodied therein as a most cardinal part thereof, 
suitably adapted to hold a liquid fuel, and fur 
ther comprising and provided with the encom 
passing high temperature resistant heat and 
flame proof surrounding outer element part or 
member 3, 3, therewith provided. 
With reference to the drawing in Figure 1, the 

numeral indicates a fuel tank, 2 is the fuel 
line, 3 is the all important heat and flame im 
permeable insulating jacketing element or mem 
ber which may comprise mineral wool, asbestos, 
magnesia, or aluminum foil, or other Suitable 
heat and flameproof material, and 4, 4 are the 
anti-explosion devices, or flame arresters, so 
called, effectually, interdependably, and suc 
cessively, progressively operating cooperatively, 
in turn, with 3, and 7, which is an automatic 
self-closing shut-off valve, preferably of the dif 
ferential Spring loaded or other equally suit 
able type. 6 is a non-return back-pressure or 
Self-closing check valve as provided in said fuel 
inlet; 8 is a fuel pump. In Fig. 3, 9 is another 
type of automatic or self-closing valve; to and 

are an optional electric control circuit and 
current source respectively, as used in a nod 
ification; 2 is a part of said electric control 
circuit; and 3 is a switch as employed in said 
modified system; 5 is a fuel inlet provided with 
a nonreturn valve 6, shown in Fig. 1; fl. is a 
strainer; 22 is a carburetor in an aircraft; 23 
is manifold; 24 is an aircraft engine; and 8 is 
a typical fuel pump. Fig. 2 shows an aircraft 
in which is installed the heat and flame im 
permeable safety fuel tank comprised in the 
Safety fuel System illustrated and embodied in Figs. 1 and 3. 
And while I have here 

bodiment of the improvement provided in a con 
ventional or typical aircraft fuel system piping 
layout with one or more fuel tanks and essen 
tial parts, it will be readily understood and ap 
prehended that the herewith described safety 
System is readily adapted to any method of air 
craft fuel System piping, or other tank types, or 
modifications thereof; and all properly well with 
in the aim, scope, field, object and full purport 
of the invention, and so, as such by me reserved 
and claimed. It will be understood that the said 

shown the form or em 
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exterior high temperature resistant, thermal non 
conducting, Substantially heat and flame proof 
element or outer part is of thermal nonconduc 
tivity nonmetal substances and materials. 

Having thus described the invention, what is claimed is: 
1. A safety fuel system for aircraft; said safety 

fuel system being provided with a fuel tank com 
prising a fuel container connected through fuel 
lines to pump, carburetor, parts, passages, and 
channels, and an aircraft engine; and said safety 
fuel container being suitably encompassed and 
encased in an essentially high temperature re 
sistant, substantially heat and flame imperme 
able, Surrounding Outer garment, or encasing ele 
ment, or member, provided therefor; especially 
and suitably adapted to effectually inhibit and 
prevent the transfer, transmission, or access of 
external heat, or fire, to the interior of said fuel 
container, or the fuel contents thereof; as in 
Stalled in above Said aircraft. 

2. A safety fuel tank for aircraft, of so termed, 
military, "self-sealing,' or other like type, 
adapted to be connected, through fuel lines, 
pump, parts, passages, and ducts, to carburetor, 
and an aircraft engine; and said safety "self 
sealing' fuel tank, or container, having, or being 
provided with, an encompassing exterior layer of 
especial essentially high temperature resistant, 
substantially heat and flame impermeable fire 
proof material; and said essentially high temper 
ature Substantially heat and flame proof, outer 
part, or member, being suited and adapted to 
effectively inhibit and prevent the transfer or 
transmission of external heat, or the ingress 
and access of flame, to the interior, or contents, 
of said safety fuel container, during the period 
or progress of external flame, or fire. 

3. A safety fuel system for aircraft, in which 
is provided a safety fuel tank comprising a fuel 
container, suitably provided with a Superposed 
high temperature resistant, substantially heat 
and flame impenetrable, encompassing insulat 
ing element or member composed preferably of 
suitable mineral substance, substances, or mate 
rial, such as mineral wool, asbestos, or material 
of like, similar, or equivalent essential physical 
properties or heat and flame proof characteris 
tics; as installed in such aircraft; as means for, 
and adapted to, inhibiting or preventing th' - 
gress of heat or flame to the interior, or fuel co 
tents, of said safety fuel container, in event of 
crash, or flame and fire, 

4. A safety fuel tank for aircraft, of so termed, 
military, "self-sealing,' or other like type, 
adapted to be connected, through fuel lines, 
pump, parts, passages, and ducts, to carburetor, 
and an aircraft engine; and said safety "self 
sealing' fuel tank, or container, having, or be 
ing provided with an encompassing exterior ele 
ment of especial essentially high temperature re 
sistant, substantially heat and flame proof ma 
terial, and said essentially high temperature sub 
stantially heat and flame proof, outer part, or 
member, being suited and adapted to effectively 
inhibit and prevent the transfer or transmission 
of external heat, or the ingress and access of 
flame, to the interior, or contents, of said safety 
fuel container, during the period or progress of 
external flame, or fire. 

5. A safety fuel tank for aircraft of so termed, 
military, "self-sealing,' or other like type, 
adapted to be connected, through fuel lines, 
pump, part, passages and ducts, with an aircraft 
engine; and said safety "self-sealing' fuel tank, 

  

  

  



29,008 
or container, having, or being provided with an 
encompassing exterior stratun of especial essen 
tially high tenperature resistant, substantially 
heat and flane proof material, and said essental 
ly high temperature substantially heat and flame 
proof, outer part, or member, being suited, and 
adapted to effectively inhibit and prevent the 

3 
be connected, through fuel lines, pump, parts, 
passages, and ducts, with an aircraft engine; and 
said safety fuel tank, as provided, having an en 
compassing exterior element or member of essen 
tally high temperature resistant, thermally in 
permeable substantially heat and flame proof 

transfer or transmission of external heat, or the 
ingress and access of fame, to the interior, or 
contents, of said safety fuel container, during the 
period or progress of external flane, or fire. 

6. A safety fuel tank for aircraft, of so-termed, 
"self-sealing," or other like type, adapted to be 
connected, through fuel lines, pump, parts, pas 
sages, and ducts, to carburetor, and an aircraft 
engine; and said safety "self-sealing' fuel tank 
or container, having, or being provided with, an 
encompassing exterior element, or member, whol 
ly of essentially high temperature resistant, ther 
mally impermeable, substantially heat and flame 
proof substance, or material, and said essentially 
high temperature thermally impermeable, sub 
stantially heat and flane proof outer part or 
member, being suitably adapted to effectively 
inhibit and prevent the transfer or transmission 
of external heat, or the ingress and access of 
flame, to the interior, or contents, of said safety 
fuel container, during the period or progress of 
external flame, or fire. 

7. A safety fuel tank for aircraft, adapted to 
be connected through fuel lines, pump, parts, 
passages and ducts, with an aircraft engine; and 
said safety fuel tank or container having and bes 
ing provided with an encompassing exterior stra 
turn, wholly of essentially high temperature 
thermally impermeable, substantially heat and 
fame proof nonmetal material, and said essen 
tially high temperature thernally impermeable, 
substantially heat and flame proof outer part or . 
member, being suitably adapted to effectively in 
hibit and prevent the transfer or transmission of 
external heat, or the ingress and access of flane, 
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to the interior or contents of said safety fuel con 
tainer, during the period or progress of external 
flame or fire. 

8. A safety fuel tank for aircraft, adapted to 
45 

material, and said essentially high temperature 
substantially heat and flame proof, outer part or 
element, being suited and adapted to effectively 
inhibit and prevent the transfer or transmission 
of external heat, or the ingress and access of 
flame, to the interior or contents, of said safety 
fuel container, during the period of progress of 
external flame, or fire. ... ' 

9. A safety fuel tank for aircraft, adapted to be 
connected, through fuel lines, pump, parts, pas 
sages, and ducts with an aircraft engine; and 
said safety fuel tank, as provided, having an en 
compassing exterior stratun of essentially high 
temperature resistant thermally impermeable 
substantially heat and flame proof material, and 
said essentially high temperature substantially 
heat and flane proof, outer part or member, be 
ing suited and adapted to effectively inhibit and 
prevent the transfer or transmission of external 
heat, or the ingress and access of flame, to the 
interior, or contents, of said safety fuel container, 
during the period or progress of external flane, 
or fire, 

10. A safety fuel tank for aircraft adapted to 
be connected through fuel lines, pump, parts, pas- . 
sages and ducts, with an aircraft engine; and said 
safety fuel tank, as provided, having an encom 
passing exterior stratum of essentially high tem 
perature resistant, thermally impermeable sub 
stantially heat, and fame proof substance, or 
materiai, and said essentially high temperature, 
substantially thermally impermeable heat and 
flame proof outer part or member being suitably 
adapted to effectively inhibit and prevent the 
transfer or transmission of external heat or the 
ingress and access of flame to the interior, or Con 
tents of said safety fuel tank, during the period or 
progress of external flame, or fire. 
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