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N. Y., a corporation of New Jersey 
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1. 
his invention relates to liquid confining tanks, 

bags, or receptacles adapted to be dropped from 
a low-flying airplane to the ground and Which 
are so constructed that they will not spring a 
leak when they crash against the ground. 

In Warfare and also in peacetimes it may be 
desirable to employ airplanes to supply liquid 
such as gasoline, oil, or Water to persons on the 
ground from an airplane flying above such per 
sons without requiring the airplane to land. 
The present invention therefore contemplates 

2 
a method for imparting the corrugations to the 
cylindrical material used in forming the Wall 
portion of the receptacle of Fig. 1. 

10 
liquid confining receptacles such as tanks or bags 
capable of holding a number of gallons of liquid, 
and which are so constructed that when such a 
receptacle containing liquid is dropped from a 
height up to approximately 150 feet and crashes 
upon the ground it will greatly increase its ca 

The receptacle shown in the drawing has the 
form of a corrugated tube 0 in which the corru 
gations are formed of the annular ribs if and . 
valleys 2. One end of the receptacle 3 which 
may be regarded as the bottom is shown as formed 
of a plurality of reinforced discs. The Opposite 
end 4 of the receptacle which may be regarded 
as the top has a central opening through which 
liquid may be introduced into the receptacle and 
removed therefrom. 
The corrugated tubular portion O of the re 

ceptacle is preferably so formed that it has the 
annular flange 5 at one end thereof to Which 

, the bottom disc 3 is firmly adhered or Vulcanized, pacity at the instant of crash, so as to reduce 
the rupturing force exerted at this instant inside 
the receptacle by the spreading pressure exerted 
by the confined liquid. This increase in the ca 
pacity of the receptacle when the crash occurs 

and has a similar flange 6 at the other end of 
- the receptacle to which the top disc 4 is firmly 
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is secured by forming the receptacle with corru 
gated walls and by constructing such walls of 
rubber or tough plastic material that is sufficiently 
elastic to permit the corrugations to straighten 
out to their nearly fully extended condition under 
the high internal pressure exerted by the con 
fined liquid at the moment of crash. 
The crash-proof liquid confining receptacle of 

the present invention may be given various 
shapes, having corrugated walls and relatively flat 
closed ends, but the preferred receptacle is cylin 
drical in shape with flattened ends and has the 
cylindrical walls deeply corrugated so that the 
receptacle may extend lengthwise preferably as 
inuch as twice its normal length at the instant 
of crash to thereby lessen the internal pressure of the confined liquid. 
The various features of the present invention 

will be further understood from the following 
description when read in connection with the 
accompanying drawing illustrating one good 
practical form of the invention. 1 
In the drawing: 
Fig. i is a side elevation of a crash-proof liquid 

confining receptacle constructed in accordance 
with the present invention, showing the receptacle 
as it normally appears when filled with liquid; 

Fig. 2 is a similar view showing the receptacle 
of Fig.1 when fully extended; 

Fig. 3 on a larger scale is a longitudinal sec 
tional view through the end portions of the re 
ceptacle of Fig. 1; and 

Fig. 4 is a vertical sectional view illustrating 
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secured. The top 4 in the construction shown 
is provided with the internally threaded ring 7 
disposed at the center of the disc 4. It is firmly 
secured in place at the center of the disc by em 
bedding the ring in a mass of rubber or other 
plastic material 8. This mass is preferably 
formed so as to provide an annular recess at the 
outer face of the ring around the threaded open 
ing 9 so that the head of the threaded cap 20 
may lie in this protecting recess when the cap 
is screwed tightly in place to confine the liquid 
within the receptacle. The end discs 3 and 4 
are conveniently formed of two or more plies of 
fabric impregnated with rubber or other plastic 
material. 

It is important that the corrugated walls 0 
of the Crash-proof receptacle be made of plastic 
material which When Vulcanized, cured or set, in 
the corrugated condition will have sufficient elas 
ticity, to permit the corrugations to straighten 
Out from the normal liquid confining condition 
of Fig. 1 to the greatly extended condition of 
Fig. 2. This expansion under the crash condition 
should preferably be 100% or more. 
The material used in forming the corrugated 

tubular portion O of the receptacle need not be 
highly elastic but should be capable of stretching 
Sufficiently to accommodate the outward expan 
Sion of the valley portions 2 of the corrugations 
nearly to the diameter of the annular ribs as 
shown in Fig. 2, to thereby accommodate the 
straightening out of the corrugations under the 
Spreading action which the confined liquid exerts 
within the receptacle when the crash occurs. The 
material used in making the corrugated portions 
0 of the receptacle should obviously be strong 
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and tough so that it will not rupture when the 
receptacle crashes and possibly slides some dis 
tance along the ground as the result of the no 
mentum imparted to the receptacle by the speed 
of the airplane that drops the same. 
The material used in forming the portion fo 

of the receptacle may be natural rubber, Syn 
thetic rubber or thermoplastic or thermosetting 
materials, provided they have the required 
strength and toughness, and elastic character to 
the extent above indicated, in the finished cor 
rugated receptacle, but the choice of Such mate 
rial will depend to some extent upon whether the 
receptacle is to contain Water or a solvent liquid 
Such as gasoline. - 
As an example of one good practical construc 

tion, a crash-proof fuel tank having a normal 
capacity of 7.5 gallons was formed throughout 
the corrugated area. Othereof of a mixture of 
synthetic rubber comprising 80% Hycar and 20% 
Thiokol. This tank had a wall thickness ranging 
from .10 to .15 inch and was capable of being 
dropped from a slowly moving airplane flying not 
more than 150 feet from the ground, without 
springing a leak when it crashed against the 
ground. 

If the receptacle shown in Fig. 1 of the drawing, 
when filled with liquid, is lifted by gripping the 
same around its upper end and exerting an up 
ward pull it may elongate appreciably, under 
this stretching force. To prevent this, in the 
construction shown, the receptacle is provided 
With the longitudinally extending elastic straps 
2 and the ends 22 of wich are firmly secured to 
the end discs i3 and 4. These straps 2 will pre 
vent the receptacle from extending appreciably 
under normal handling conditions but will stretch 
as shown in Fig. 2 to permit the receptacle to 
stretch approximately its full length under the 
crash condition. The straps 2 are entirely free 
from the receptacle except at the ends 22 thereof, 
and since they may tend to sag away from the 
receptacle near the central portion thereof, the 
encircling band 23 secured to the straps 2 is 
provided to hold these straps close to the corru 
gated walls of the receptacle. 
One convenient method for corrugating the tu 

bular material to form the body portion O of the 
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receptacle is illustrated in Fig. 4 wherein there 
is provided a Supporting means such as a table or 
floor 24, upon which is placed upright a relatively 
heavy cardboard tube 25 having the internal di 
ameter that is to be imparted to the receptacle 
of Fig. 1 and approximately the same length as 
that of the receptacle shown in Fig. 1. Over this 
tube 25 is placed a much longer tube 26 formed 
of unvulcanized rubber or rubber-like or plastic 
material such as above described as being suit 
able for use to form the portion O of the re 
ceptacle. This tube 26 is corrugated step by step 
as will be apparent from Fig. 4 by forcing the 
tube downwardly a predetermined distance to 
thereby form the successive corrugations , 2. 
Split annular rings 27 of any desired thickness are 
provided about the tube 26 to determine the dis 
tance between the successive corrugations, and 
since these rings 27 are split they may be removed 
from the tube 26 when the corrugations are 
formed. After the tube 26 has been completely 
corrugated the end discs 3 and 4 may be adhe 
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4. 
Sively Secured to the end flanges 5 and 6 re 
spectively as above described. Then the recep.-- 
tacle thus formed may be vulcanized, cured or 
otherwise treated to set the tube 26 in this cor 
rugated condition. After the receptacle is com 
pletely formed it may be filled with water which 
will serve to soften the cardboard tube 25 to a 
fluid mass which may then be removed by pouring 
this mass out through the threaded opening 9. 

It will be seen from the foregoing that the 
Crash-proof liquid confining receptacle of the 
present invention is relatively inexpensive to con 
struct and is well adapted to be used to supply 
gasoline or other essential materials to troops or 
other persons on the ground from an airplane fly 
ing Overhead at a low altitude. 
Having thus described my invention, what I 

claim and desire to protect by Letters Patent is: 
1. An expansible container adapted to hold 

liquid and withstand the increased pressure of 
Said liquid on the walls thereof when the liquid 
loaded container is Subjected to a rapid change 
of motion, said container comprising flexible walls 
having a plurality of extensible corrugations ex 
tending completely around said container, said 
Container being bendable in all directions about 
an axis encompassed by said corrugations, elastic 
and universally flexible means cooperating with 
Said walls and bendable with said walls for re 
taining Said corrugations in a retracted position 
When said liquid is in a static condition, and 
adapted to permit said corrugations to be ex 
tended by said increased pressure of said liquid. 

2. An expansible container adapted to hold 
liquid and withstand the increased pressure of 
Several gallons of Said liquid on the Wall thereof 
when the liquid loaded container is subjected to a 
rapid change of motion, said container compris 
ing elastic Walls having a plurality of extensible 
corrugations extending completely around said 
container and expansible in all directions, said 
Container being bendable in all directions about 
an axis encompassed by said corrugations, and 
elastic and universally flexible means cooperat 
ing with said walls for resiliently retaining said 
corrugations in a retracted position when said 
liquid is in a static condition, and said means be 
ing bendable with said container in all directions 
and adapted to permit said corrugations to be 
extended by said increased pressure of said 
liquid. 

WAYNE O. BRADLEY. 
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