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BALLGUN QQNSTRUCTION 
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eral Mills, End, a corporation of Delaware 

Filed Mar. 12, 1%2, Ser. No. 179,148 
9 Claims. (Cl. 244-31) 

The present invention relates to balloons, and more 
particularly to an improved balloon construction having 
a support structure for maintaining at least one stabiliz 
ing ?n positioned on the tail portion of the balloon, in 
an extended condition, thereby maintaining the balloon 
at a proper attitude of ?ight while it is airborne. 

Aerodynamically shaped captive ‘balloons are oft 
times used in military and commercial operations for 
various purposes, for example, to maintain a payload at 
a desired altitude, to raise and support a beacon antenna 
into the atmosphere, for use as ‘banners for advertising 
purposes, and for use as markers for surveying and aerial 
spraying. The balloon is in?ated with a lighter-than-air 
lifting gas, and it is designed to remain airborne under 
calm wind conditions, as well as to operate in winds up 
to a prescribed maximum magnitude. 
According to the known state of the art, the balloon 

body of an aerodynamically shaped balloon is generally 
formed from a number of carefully tailored gores hav 
ing curved edges. These gores are joined together at 
their respective edges to form an in?atable envelope. In 
some cases the balloon body or envelope is formed from 
a single reinforced sheet of material, and in some cases 
the envelope is surrounded with a non-extensible shroud, 
or with a plurality of reinforcing tapes, in order to rein 
force the balloon envelope so as to maintain it at a sub 
stantially constant volume regardless of a change in gas 
pressure which might occur within the envelope. Bal 
loons formed from gores having curved edges, and which 
include a shroud, tapes or the like for reinforcement pur 
poses, are often difficult and costly to manufacture and 
assemble. 

This type of balloon is generally provided with one or 
more ?ns affixed to the balloon envelope for stabilizing 
the balloon while it is airborne, by maintaining it in the 
proper attitude of ?ight. One type of ?n commonly used 
is an in?atable ?n formed from two layers of material. 
The ?n is attached to the balloon envelope in a suitable 
manner, and is in?ated with lifting gas from the enve 
lope, with air from a ballonet located within the enve 
lope, or by the use ‘of auxiliary in?ation means. Rein 
forcing ribs between the two layers of the ?n are often 
provided to help support the ?n when it is in?ated. An 
other type of ?n used is one formed from a single sheet 
of material which is supported by an in?atable rib or a 
single wooden strut, and one or more guy wires. These 
types of ?ns are likewise often di?icult and costly to 
manufacture and assemble. 

Accordingly, one object of the present invention is to 
provide an improved balloon construction. 
Another object is to provide a balloon having an im 

proved stabilizing system for maintaining the balloon at 
a proper attitude of ?ight while the balloon is airborne. 
A further object is to provide a balloon having an im 

proved support structure for maintaining a plurality of 
stabilizing ?ns located on the envelope surface, in an ex 
tended condition. 

Still another object is to provide a balloon construc 
tion which is easy and inexpensive to make, and which 
is simple in construction. 

Preferably, the balloon construction of this invention 
is formed from three gores having only straight edges, 
which are joined together at their respective edges to 
form an in?atable envelope having a nose and a tail por 
tion. Three ?ns, formed from a single layer of mate 
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rial, are a?ixed to the tail portion of the balloon enve 
lope, and are maintained in an extended condition by a 
support structure. These ?ns stabilize the balloon while 
it is airborne. 

Other ‘objects and advantages of the invention will be 
come apparent from a consideration of the following 
speci?cation and drawings, wherein: 
FIG. 1 is a perspective view illustrating the balloon 

while it is airborne; 
FIG. 2 is a plan view illustrating the shape of a blank 

which forms the gores of the balloon; 
FIG. 3 is a plan View illustrating three gores joined to— 

gether to form a single sheet of material. 
FIG. 4 is a partial schematic elevational view of the 

balloon shown in FIG. 1; 
FIG. 5 is a cross-sectional view taken along lines 5-5 

of FIG. 4, illustrating the stabilizing ?ns and the rods for 
supporting the ?ns; 

FIG. 6 is a partial enlarged view illustrating the point 
of attachment of the support rods to the balloon enve 
lope; and 
FIG. 7 is a partial enlarged 'view illustrating the man 

ner of connecting a pair of support rods together and 
attaching the ?n to the junction formed by the rods. 
FIG. 1 illustrates a balloon 10 formed by joining to 

gether the edges of rthree gores 12, 14, and 16 to form a 
gas envelope. The envelope is formed from a substan~ 
tially nonextensible material such as polyethylene, and is 
?lled with a lifting gas such as helium. For purposes of 
illustration, three gores are used in forming the balloon 
envelope it}; however, it is envisioned that more or less 
than three gores might also be used, and the number des 
ignated herein is merely used for illustrative purposes. 
The balloon ill has a nose portion designated by numer 
al 13 and a tail port-ion designated by numeral 20. Af 
?xed to the tail portion 20 of the balloon are three sta 
bilizing ?ns 22, 24, and 26. The balloon is in?ated with 
the lifting gas through a valve 28. A harness 39, secured 
to the balloon envelope by means of tapes 32, and a ca 
ble 34 are provided for maintaining the balloon captive 
with respect to its surrounding environment. 
FIG. 2 illustrates the gore pattern from which the 

gores for the balloon envelope are formed; and FIG. 3 
'lustrates three Kgores ‘l2, l4, and 16 which have been 
sealed together to form a single layer of material from 
which the balloon envelope is ultimately formed. The 
gore 12 is provided with an integral ?ap which forms 
the stabilizing ?n 22; the gore 14 is provided with an 
integral ?iap which forms the stabilizing ?n 24-; and the 
gore 16 is provided with an integral ?ap which forms the 
stabilizing ?n 26‘. Note that the gores 12, 114 and 16 
have only straight edges, rather than curved edges. This 
facilitates sealing of the gores together. Less ellort, time 
and cost are expended in- sealing together gores of this 
nature. 

The ?ins or flaps ‘2'2, 24, and 26 are triangular in shape 
and are equidista-ntly spaced about the periphery :of the 
tail portion. The vertical ?n 22. acts as a rudder and 
prevents lateral de?ection or side drift, and ?ns 24 and 
26 prevent rolling, plunging, or other de?ections of the 
balloon lit. Each ?n or ?ap is maintained in an ex 
tended condition by means of a pair of support rods 36 
and 33. The support rods are joined together at their 
?nst ends to form a point by means of a V-shaped mem 
ber 40‘. The second ends of the rods 36 and 38 are at 
tached to the envelope at y41?. by means of a tubular mem 
ber 44, which is secured to the ‘balloon envelope by means 
of a tape 46 (note- FIG. 6). The tubular member 44 at 
taches the ends of two separate support nods '36 and 38 
to the {balloon envelope; the rod 36 being used to main 
tain a ?rst ?n in an extended condition and the rod 38 
being used to maintain a second ?n in an extended condi 
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tion. The corner 48 of each ?n is connected to the point 
formed by the two rods by appropriate means such as a 
rubber band or a tie string 5t)‘ which is inserted through 
grommet 52 in the flap, and thereafter connected to the 
V-shaped member 40, in such ‘a manner that the flap is 
disposed between the two rods and projected radially 
away from the envelope (note FIG. 7). 
While the balloon is aloft, the gas pressure within the 

envelope might increase ‘or decrease due to a change in 
ambient pressure or temperature conditions, or leakage 
of gas from the balloon. In order to provide for greater 
aerodynamic stability while the balloon is aloft, it is de 
sirable that the gas within the balloon be maintained at a 
substantially constant pressure. The balloon 10‘ is pro 
vided with an internal dilatable band system designated 
generally by numeral 54, ‘for maintaining a constant pres 
sure within the balloon. The dilatable band system 54 
permits the volume of the balloon to change slightly in 
response to a change in internal pressure. The dilatable 
band system includes a rubber tubing 55 which is con 
nected at ‘a ?rst end to a band 58, and 1at the second end 
to the apex 69‘ of the balloon. The band 58 is in turn 
connected to the nose portion of the balloon as indicated 
at 62. As the pressure within the balloon envelope in 
creases, the apex 60 of the balloon protrudes outwardly, 
as illustrated by the dotted lines in FIG. 4. Conversely, 
as the pressure within the envelope decreases, due to a 
change in ambient conditions, leakage of the gas t?rom 
the balloon, or the like, the apex 60 is pulled inwardly, 
as also shown in FIG. 4. 

In constructing the balloon, a plurality of genes are 
formed having the general shape as depicted in FIG. 2, 
from a suitable material, such as polyethylene. As noted 
above, the gore 12 has a flap or ?ln 22 integrally formed 
therewith, and if only three gores are used, each gore 
would have a similar ?ap or ?n. ‘If however, more than 
three gores ‘are used, these tgores would be formed hav 
ing the same general shape as the gore 12 except that the 
flap 22 would be omitted, and these gores would be in 
sorted at the desired place. Note that no curved edges 
are provided, which simpli?es the task of sealing adja 
cent gores together. As noted above, it has been found 
that it is sometimes difficult and costly to seal together the 
edges of gores having curved edges. 
As illustrated in FIGURE 3, three gores have been 

connected together to form a single sheet. The edges 64, 
66, and 68 oi gore 12 are sealed to the edges 70, 72, and 
74 of a second gore 14; the edges 54, 66, and 68 of gore 
14 are sealed to the edges 76, 72, and 74 of gore 16; and 
the edges 64, 66, and 63 ct gore 16 are thereafter like 
wise sealed to the edges 76, 72, and 74 of gore 152, to 
form a tubular member (note that in FIG. 3, only the 
respective edges 56 and 72 of the gores have been scaled 
together to form two seams). The gores are sealed to 
gether such ‘a manner that the ?aps 22, 24, and 26 are 
free. The edges 76 and 78 of each gore are thereafter 
sealed together, the dilatable band system 54 is attached 
within the envelope, ‘and the edges 86 and 82 of each 
gore are also thereafter sealed together to form the en 
closed balloon envelope Ill. The tubular member 44 
is attached to the envelope by the tape 46. 
The balloon envelope is in?ated with gas through the 

valve 28, and the support structure, including the sup 
port rods 36 and 38, for the ?ns is thereafter attached or 

desired, the support structure could be attached before 
in?ation. As noted above, the support rods 36 and 38 
are connected together with the V-shaped member 46 
and thereafter attached to [the balloon envelope at 42. 
As the balloon is launched, it ascends into the atmosphere 
and the nose portion of the balloon will assume and main 
tain a 'high angle of attack to the horizontal, and it will 
maintain a substantially stable position under most 
weather conditions. 

In the above description ‘and the attached drawings, a 
disclosure of the principles of this: invention is presented, 
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together with some of the embodiments by which the in 
vcntion may ‘be carried ‘out. ' 

What is claimed is: ~ 
1. A balloon comprising an envelope for holding a , 

lifting gas, at least one ?ap attached to the. envelope, 
means for maintaining said ?ap in an extended condi 
tion to form a stabilizing ?n, said means including a 
pair of support rods which meet at a point at their 
?rst ends and which are ‘attached to the envelope ‘at 
their second ends in such ‘a manner that the flap is 
disposed between them, and means for securing said 
?ap to the ?rst ends of the rods so that said flap is 
projected radially away from the envelope by the sup 
port rods. _ 

2. A balloon comprising ‘an envelope for holding a 
lifting gas, said envelope having a nose portion and a 
tail portion, at least one flap formed from a sheet of 
material attached to said tail portion, means for main 
taining said ?ap in an extended condition to form a 
stabilizing ?n, said means including a pair of support 
rods connected to each other at their first ends to form 
a point and attached to the envelope at their second 
ends in such a manner that the ?ap is disposed be 
tween them, means -f-or securing said ?ap to the pointed 
end formed by said rods so that said flap is projected 
radially away from the envelope ‘by the support rods, 
and means for maintaining a predetermined pressure 
within ‘said envelope. 

3. The combination of claim 2 wherein the balloon 
envelope is formed from a plurality of gores having 
only straight edges, the shape ‘of each gore being such 
that every edge of each gore is sealed to another edge 
of a gore thereby forming the balloon envelope. 

4. A balloon ‘comprising an envelope for holding a 
‘lifting gas, said envelope ‘having a nose portion and 
a tail portion, a plurality of ?aps formed from a sheet 
of material attached to said tail portion, said ?aps being 
equidistantly spaced about the periphery of said tail por 
tion, means for maintaining said ?aps in an extended 
condition to form stabilizing ?ns, said means including 
a plurality of support rods, said support rods ‘being 
joined together in pairs by connecting their ?rst ends 
together, means for attaching the second ends of said 
rods to the envelope in such a manner that a single 
flap is disposed between them, and means for securing 
said flaps to the ?rst ends of said ‘support rods so that 
said ?aps are projected radially away ‘from the enve 
lope by said support rods. 

5. The combination of claim 4 wherein the means 
for attaching a second end of ‘one of the support rods 
of a ?rst pair of rods to the envelope, also serves as a 
means for attaching a second end of one of the sup 
port rods of a second pair of rods to the envelope. 

6. The combination of claim 4 wherein means are 
provided for maintaining a predetermined pressure With 
in said envelope. 

7. A balloon comprising an envelope ‘formed from 
a. plurality ‘of gores joined together at their respective 
edges to form an in?atable envelope having a nose por 
tion and a tail portion and adapted to hold a lifting 
gas, a plurality of ?aps forming an integral part of at 
least some of said gores, said ?aps located ‘at the tail 
portion of said envelope, means for maintaining said 
?aps in an extended condition to [form stabilizing ?ns, 
said means including a pair ‘of support rods connected 
to each other at their ?rst ends to vform a point and 
attached to the envelope at their second ends in such 
a manner that a single, flap is disposed between them, 
and means for securing the ?aps to the ?rst ends of 
said rods so that each lflap projects radially away Ifrom 
the envelope. 

8. An aerodynamically shaped captive balloon com 
prising an envelope formed from three gores having 
only straight edges joined together at their respective 

H edges to form an inflatable envelope having a nose por 
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tion and a tail portion and adapted to hold a lifting gas, 
each gore provided With an integral ?ap located at the 
tail portion of said envelope, means ‘for maintaining 
the ?aps in an extended condition to form three stabil 
izing ?ns, said means including three pairs of support 
rods, a ?rst rod of each pair connected to the second 
rod of said pair at their ?rst ends to form a point, 
said rods attached to the envelope at their second ends 
in such a manner that a single ?ap is disposed between 
each pair, and means for securing each ?ap to the 
?rst ends of one pair of rods so that said ?ap projects 
radially away from the envelope. 

9. The combination ‘of claim 8 wherein the ?aps are 
equidistantly spaced about the periphery of the tail por 
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6 
tion, and the second ends of a ?rst pair of support rods 
are attached to the envelope at a point which is com 
mon to the point of attachment for one of the support 
rods of the second and third pair of rods. 
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