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This invention relates to improvements in ball 
loons and more particularly to small balloons and 
their method of manufacture. 
In various sciences, such as meterology, bal 

loons are sent aloft, often to extremely high alti 
tudes to determine various phenomena of the at 
mosphere. Balloons are frequently sent aloft to 
determine movements of air currents and their 
speed and direction of movement. These bal 
loons may be sent to various altitudes as the air 
currents wary in direction and speed at different 
altitudes. Balloons are often sent aloft in large 
numbers, and from the dispersion pattern formed 
when they land, the flight of the average balloon 
and the effects of dispersion by the air currents 
may be determined. Because of the long periods 
of time aloft, the difficulty of procuring the bal 
loons after they have landed, and the need for 
large numbers of balloons, there is a great de 
mand for an economical dispensable balloon 
which is so low in cost of manufacture that it may 
beflown only once. 
Since the balloons are often flown only to track 

the course of wind, it is unnecessary that they 
be of large size. In fact, it is desirable that they 
be small in order to be most economical from a 
standpoint of saving material. The size is partially 
determined by the amount of gas necessary to lift 
the weight of material to the desired height and, 
therefore, the use of very lightweight material is 
desirable as it permits the construction of a Small 
balloon. These balloons, which are sent into the 
stratosphere, may remain aloft for days and be 
subjected to all kinds of weather, rain, buffeting 
by air turbulence, extreme cold of high altitudes, 
ozone, and the rays of the Sun. It becomes neces 
sary, therefore, to provide a balloon of material 
which is able to withstand these adverse elements. 
When the balloon is released on the ground and 

rises to high altitudes, the atmospheric preSSure 
decreases, causing the gas to expand. If the bal 
loon is vented to allow escape of gas to compen 
sate for the expansion, the gas which is lost no 
longer contributes lifting qualities. Further, 
with the heavy buffeting by wind which a small 
balloon receives and with the difficulty of keeping 
a small unweighted balloon in an upright posi 
tion it is difficult to provide a suitable venting 
device and a venting or valving device adds to 
the cost of the balloon. 
There is also a demand for a small light-weight 

balloon which is capable of carrying a load and 
which can be inexpensively made by mass pro 
duction methods. A use for this type of bal 
loon is also found in the studies of air currents, 

2 
A simple way to check the path of flights of 
Weather balloons is to send each one aloft with 
a message which directs the finder to return in 
formation of the place and time of landing of 
the balloon. When this information is returned 
by the balloon finder on a large number of bal 
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loons, the wind currents and the dispersion pat 
tern are ascertained. 

It is usually necessary that the message or ob 
ject carried by the balloon be protected against 
the elements which will normally attack it in 
all-weather flights. High altitudes require a 
Very durable balloon and normally require a dur 
able container for the payload. 
A balloon meeting the above qualifications will 

find demand in a great many other fields. In 
national defense, for example, there is a demand 
for inexpensive balloons which can be cheaply 
made in large numbers for use as targets or for 
carrying pay loads in the form of messages, in 
cendiaries, objects which give misleading radar 
pictures and various other objects. 
An inexpensive balloon capable of carrying a 

protected message and being flown with a known 
dispersion pattern on prevailing winds could be 
very useful for effective transmittal of propa 
ganda to the enemy, both civilian and military. 
The same principles might be used commercially 
for the dispersion of advertising matter. 
An object of the invention is to provide a small 

balloon which may be sent aloft in great num 
bers, which is imperishable in all adverse weather 
conditions and which is suitable for high alti 
tude weather flights. 
"Another object is to make small balloons of 

economical and light-weight material by a 
method which is rapid and simple, thereby re 
ducing the cost of manufacture, and which is 
Suitable for mass production of balloons or for 
the production of single balloons as the demand 
alSeS. - 

Another object is to provide a small balloon 
Suitable for high altitude atmospheric fights 
and which obviates the necessity of providing a 
pressure release means to compensate for the 
expansion of the lifting gases contained within 
the balloon. 
A further object of the invention is to provide 

a load-carrying balloon which will not be dam 
aged by the air turbulence, by moisture, heat, 
cold or other atmospheric conditions and which 
will also protect its pay load from these adverse 
atmospheric conditions. 
Another object of the invention is to provide 

a balloon suitable for carrying a payload Which 



2,666,600 
3 

will completely obviate the necessity of provid 
ing protective containers for carrying the load 
and also eliminate the need for supporting lines 
for attaching the containers to the inflated bal 
loon envelope. 
Other objects and advantages Will become ap 

parent from the following specification taken in 
connection with the accompanying drawings, in 
which: 

Figure 1 is a perspective view of a length of 
tubular-shaped material from which the balloon 
envelopes are made; - 

Fig. 2 is a Side elevation shg ing 
envelope sealing mechanism, in 

Fig. 3 is a plan view showing t 
envelope; 

le balloon 
iéd balloon 

Fig. 4 is a plan view showing a message as an 
example of an object which the balloon is suit 
able for carrying; 

Fig. 5 is a sectional view of the balloon taken 
along line 5-5 of Fig. 3; 
along line 6-6 of Fig. 3; , . . . . . . . 

Fig. 7 is a plan view illustrating the manner 
of forming the opening in the balloon for in 
serting the object; . . . . . - . . . . . . . 

Fig. 8 is a perspective view of a balloon show 
ing the opening formed in Fig. 7; Fig. 9 is a pian view illustrating the manner 
of sealing the d . . Fig.16 is a pian view of the balloon showing 
the mariner of forming the inflation opening; 

Fig. 1 is a perspe ctive view illustrating the in 

Fig. 3 is an enlarged sectional view taken 
along line 12-12 of Fig. 10; view showing the seal 

plan viewo of the balloon illustrating the sealing of the in 
flation opening; and - 

dition of a balloon at a hig lifting gas expanded 

ber. Polyethylene film, 
poses, desired, is. me 
can withstand extreme tered in high-altitude brittle or without cracking. Ital 
aged by the heat of the sunrays aid 
has no effect on it. The tubular ballogn in 
terial is shown in section in Fig. 5. The poly 
ethylene stock shown is supplied on rolls 26 (Fig. 

ig. 6 is a sectional view of the balloon taken 

er 5e 

4. 
2). The flattened tubular material is fed from 
the roll over a table 28 which has a channel 3 
in the upper surface extending croSSWise of the 
length of the balloon material. 
The edges of the end of the material are first 

brought together and sealed by a bead 32 formed 
at the end. This may be done by the apparatus 
shown or by any suitable well known heat seal 
ing devices. The balloon material is then 
clamped flat on the table a distance back from the sealed bead 32, the distance being equal to 
the length of the balloon which is desired. The 
clamping, bars 34 press the material flat against 
the uppér surface of the table 28 on each side 

15. e channel 30. A heated sealing and sever 
ing member, such as a heated wire 36, is then 
brought down against the flattened thermoplas 
tic to pass therethrough, severing an end from 
the length of thermoplastic stock and simultane 
ously sealing together the severed edges of the 
opposed layers of the envelope cut from the end 
of the stock. This severing, of course, also seals 
the severed edges of the opposed layers of the 
material coming from the roll, thus forming a 

5 bead which will be the forward end of the next 
succeeding balloon envelope. - - - - - - - - - - - - - 

The balloon envelope 38 which has been formed 
(Fig. 3) is now completely sealed, having the 
side edges 40 and 42 closed by virtue of the fact 

33 that the material was originally tubular in form and having the end edges sealed or welded with 
the Sealing beads 32 and 44. This balloon en 
velope is fiat and contains no air and can be 
Stacked or folded for storage and for future 

is use. Fig.6 shows a sectional view taken from 
the side of the balloon, showing the construction 
of the sealing beads at the ends. These beads, 
if correctly formed, will seal the material with 
a strength equal to that of the material itself 

j and, being small, add no appreciable useless 
weight to the balloon. Further no material ex 
tends beyond the bead or seam and all avail 
able sheet material is utilized in the actual bal 
loon wall. The sectional views in Figs. 5 and 6 

5 show the edges of the balloon as being rounded 
for purposes of illustration, while actually the 
balloon envelope is fiat as shown in Figs. 2 and 3 
since it is completely devoid of all air orgas. 

It is, to be understood that the balloon en 
velopes could beformed of various other suitable materials. Athermoplastic material is to be 
desired, however, primarily because with the method of forming taught by the present in 
- n, three operations may be formed by one 

a balloon from the 

30 eration by merely bringing the heated sealing 
wire 36 in contact with the material. With the 
use of other materials the sealing of the balloon 
ends and the severing will likely have to be per 
formed in two or more operations and the seal 
ing of the balloon ends may have to be accom d by the application of a bonding ad 

These balloon envelopes are preferably small 
in size. So as to be economical and, since the ma 
terial is light in weight, a small-sized balloon is 
capable of ascending to high altitudes. If used 
to carry loads or payloads as they are often 
referred to in the balloon art, the load is small 
and light in weight, such as a paper 46 con 
taining a message, illustrated in Fig. 4. This 
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balloon load shown as a sheet of paper having 
printing 48 thereon, may be instead a sheet of 
light-weight metallic foil, or a light-weight 
Scientific instrument or other similar object, de 
pending upon the use to which the balloon is 5 
to be adapted. It will become apparent that 
the balloon structure taught by the present in 
vention is capable of carrying a variety of loads 
but, for purposes of illustration, the description 
will show and refer to the load as a paper con- 10 
taining a meSSage. - - - 

If the object to be carried aloft is a message, it 
will most likely be of paper which must be pro 
tected if it is to be flown, launched and per 
mitted to Weather in all types of atmospheric is 
conditions. To obviate the necessity of provid 
ing a special Sealed carrier for the message and 
to eliminate the provision of special means to 
attach the carrier to the balloon, the present 
invention places the message within the balloon 20 
and seals the balloon completely against atmos 
phere. The balloon, being of a light-Weight ma 
terial, can in practical usage be only partially 
filled With a lighter-than-air lifting gas, and 
the unfilled space of the balloon will permit ex- 25 
pansion of the gases as the balloon ascends to 
high altitudes where the atmospheric pressure 
becomes less. Thus, by the elimination of use 
less weight normally present in load carrier Sup 
porting lines, etc., a larger amount of balloon 30 
material can be lifted with the same amount of 
gas. With a larger balloon, no opening need 
be left in the balloon for relief of expanding 
gases, as the balloon can be only partially in 
fiated or partially distended on the ground and 85 
the additional balloon volume will allow for ex 
pansion of the gas. With the balloon envelope 
completely sealed the escape of gas is prevented 
When the balloon ascends to lower pressures and 
the gas expands and distends the balloon. With 40 
the balloon completely Sealed the object Within 
the balloon is completely protected. The advan 
tage of this structure becomes apparent where a, 
load must be sent aloft which cannot come in con 
tact With the air or cannot be subjected to the 45 
moisture or gases which the atmosphere contains. 
The elimination of Supporting lines and load car 
rier will also permit the use of a smaller balloon. 
The advantages of Saving in cost in simplicity of 
Structure are obvious. 50 
To insert a message into the balloon, a thin 

sliver 50 is cut from the edge of the balloon, as 
illustrated in Fig. 7. This may be easily done by 
cutting off a length of the narrow seam from 
the balloon end. The length which is cut off is 55 
chosen according to the width of the message 
which is to be inserted. The opening 52, through 
which the message is inserted into the balloon, 
is shown in Fig. 8. 
After the message is inserted, as illustrated in 60 

Fig. 9, a clamping bar 54 is laid along the edge 
of the flattened material and the opening formed 
in the balloon. If the material is of thermoplas 
tic, Sealing can be easily accomplished by apply 
ing a heated Sealing iron to the severed edge, 65 
Whereby the adjoining edges are fused together 
to form a bead 51. The resulting product is now 
a completely Sealed balloon envelope, having the 
meSSage inside. If the balloon load is an object 
Such as a tarnishable metal or moisture damage- 70 
able material which must be protected against the 
atmosphere, it is protected by the sealed envelope 
and may be stored in this manner for an indef 
inite length of time. 
The instrument for sealing thermoplastic 75 

6 
seams, may be of any suitable type which is cap 
able of applying heat thereto. A manual sealer 
is ShoWin in Fig. 14 having a heated sealing wire 
56, supported between the ends of the supporting 
bow 58, which is manually carried by a handle 60. 
Electrical leads 62 supply heating current to the 
Sealing Wire. 
When the need arises for sending the balloon 

aloft with the message enclosed therein, an in 
flating opening is first placed in the balloon. 
This may be accomplished, as shown in Fig. 10, 
by servering a corner 64 from the balloon to form 
the opening 66. Into this small opening is in 
Serted an inflating tube 68, Fig. 11, supplied with 
a lighter-than-air lifting gas from a container 70 
through a flexible tubing 72. A metering gauge 
4 controls the amount of gas inflated into the 

balloon. The message lies within the balloon as 
is illustrated in Fig. 12. . . . . 
"The balloon is filled with a sufficient amount 
of gas to lift the balloon and payload but with in 
sufficient gas to fully distend the balloon as is 
clearly shown in Figs. 11, 13 and 15. The gas 
Will expand to fill out or distend the balloon as 
it ascends and the atmospheric air pressure de 
Crea.SeS. 

The altitude at which the balloon will reach 
Stability and discontinue its ascent which is also 
called the floating altitude is controlled by the 
amount of gas placed within the balloon or the 
volume of the balloon at maximum size. If suf 
ficient gas is placed Within the balloon to fully 
expand it at its maximum altitude, then the fly 
ing altitude will be determined by its expanded 
size. Because of economy of use of materials, the 
balloons are usually filled with sufficient gas to 
expand to full size to obtain maximum altitude. 
Because its maximum size is clearly defined, the 
present invention is preferably used with a bal 
loon formed of a non-extensible material. With 
a knowledge of the prevailing Winds and the dis 
persion pattern at a given altitude, the disper 
Sion of the balloons can be readily predicted by 
filling the balloon. With the proper amount of gas 
to Send it to the desired altitude. 
When the balloon is sufficiently filled to give 

it the desired free lift but not to be completely 
distended, the opening is clamped by clamping 
member 76 and the edges of . the opening are 
Sealed together in an appropriate manner Such 
aS by a Suitable adhesive. Again, if the balloon 
material chosen is thermoplastic, the edges may 
be easily Sealed by bringing the manual Sealing 
member, shown in Fig. 14, against the opposed 
edgeS. The clamping of the balloon is not ab. 
Solutely necessary for holding the gas in the 
balloon as, since the lifting gas is lighter-than 
air, it will remain at the upper end of the balloon 
and, with the balloon in an upright position, the 
gas will not escape to atmosphere. To absolutely 
prevent escape of gas in the inflating Operation 
the balloon material may be Squeezed tightly 
around the inflating tube. 

It will be recognized that with a very Small 
load the message could be inserted through the 
inflating hole. The balloon envelope could then 
be inflated and Sealed in the described manner. 
Also the step of inflating could be done first and 
the message inserted after inflation. For reasons 
including the convenience of storage and the 
protection which the load receives during stor 
age, it is preferred to make the balloon in the 
manner shown in the drawings. 
The completed balloon 78 as is shown in Fig.15 

is manually restrained by a hand 80. When the 
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balloon is released it will carry the message 
sealed within-it aloft, completely protected from 
theatrinosphere? and will ascend; to the height 
which is determined by the balloon-volume' and 
gross-weight carried: The balloon; being sealed 
will not descend until a portion of the gas has 
leaked out by natural diffusion. Other means 
could be provided to determine the length of 
time-aloft, such as placing plugs in the balloer 
wall which would-be"broken by the action of the 
weathier elements or by delayed chiemical action. 
The size of the ballbon envelope: should be 

chosen according to the weight carried and 
the height to which it is to ascend. When the 
weight of the load is known, a balloon envelope 
size is chosen which will have sufficient free lift 
to carry the balloon aloft and which will reach 
equilibrium at tie desired-flying altitude. 

Figs...16 through 20 illustrate the manufacture 
of a balloon for use without, a load. A balloon 
envelope 8?. is manufactured by the same steps, 
as shown in Figs, 1-through 3. Briefly reviewing. 
the steps of formation of the balloon envelope, 
the tubular material 24-is-first sealed across the 
end with the bead 32. A length of material, is 
then drawn from-the-roll and the material flat 
tened, and clanaped as: distance back from ... the 
sealed bead by the bars. 34. A heated severing, 
and sealing wire-36 is then brought-down through 
the material to sever, the end from the tubular 
material and to form a bead weld on the trailing 
edge-of-the section severed from the tubular. Stock. 
to complete: the balloon envelope: 
When the sealed: envelope:8 , aS, shown in Fig. 3i 

16, is: ready...for flight:a: ; Small Section: of the 
corner 82 is severed fron; the envelope" as forra 
ing an opening; 84, a S-shown in Fig. 17. The 
corner may be removed by: any suitable. Severing 
means such as a.knife or 'scissors. It will be. recognized...that this...openings...could be:...folined 
by-other: means such as by cutting as slit in the 
wal of the balloon. The easy expedient of re 
moving the corrier is preferred, because it is.exe. 
tremely simple to reseal this type of ; opening. 
This opening provides: a port for the entrance, of 
the lifting gas which may be filled in the balloon 
by inserting the inflating tube: 68 into the open 
ing (Fig.18). The balloon is preferably held in 
an upright position so that the lighter-than-air to 
gas-will move to the top of the balloon:and not 
escape: from the opening... around the: inflation: 
tube. The balloon may also be, manually pinched 
tight around the inflation tube to prevent any 
gas fison':eScaping 
before .inflation, has been absolutely fat, there 
is no need for provision of a Space for air to: 
escape and the gas is: merely inflating the bal 
loon, hot displacing air. 
After the balloon envelope has been partially: 60 

inflated: or partially distended as shown in. Figi 
18, the inflation tube is withdrawn; and a clamp 
86 is placed across the corner? of the balloon en 
velope in the manner shown in Fig. 19. This 
holds the balloon material in 
and prevents gas from escaping. The edges of 
the balloon opening are then joined to completely 
seal: the balloon envelope. If the material is 
thermoplastic, the edges of the openingray be 
joined by bringing a heated: sealing member 70 
against them such as is shown in Fig.14, causing 
them to fuse, and form a beads-88. 
The balloon is then ready for ascent. The 

balloon has the same general shape and configu 

s 

. 

wa. 3. 

25 

36, 

Since the balloon envelope, is 

... fixed position: 65. 

S. 
nbilloadinside: The balloons, may be released: 
either'singly-or-in-groups-for-purposes of deter 
mining air currents, etc., as previously: discussed: 
As-the-ballooni ascerids thev deerease, of atmos 
pheric pressure causes the gas within the balloon. 
to expand and begins to further distend and fill 
out the-shape of the balloon... When the balloon 
rises to its floating; altitude; where: the lift: due 
to the gas and the tweight of the balloonimaterial 
anti-load-reach-equilibrium, the -balloon will have 
filled out to its full shape. This fully sinfated 
balloone is shown'.in Fig. 20; If the balloon is 
formed of polyethylene; the balloon may be filled 
with an amount of gas so that it can expand to 
be full...but not...burst, when at...its. maximum 
height: Thus, expansion of the gas will expand 
the balloon to its maximum-design size and with 
in this limit;...thetballoon: will not burst: 

Thus: it...will be...iseen...that we have provided 
anteconomical-balloon: suitable for being sent aloft to high-altitudes; singly, or in large-num 
bers, 'i and which is also suitable-for... carrying. 
objectssaloft. The method-of-constructing this 
balloon; and preparing it...for flying permits the 

25 balloon envelopes to be made in: large quantities 
and-stored until. Suchi-times assthey are needed. 
If... objectS. or , messages are to be: carried they 
may be hernetically: 'sealed: within the balloon 
ands Stored for an indefinite time, out of contact. 
With the air. The methods of making the balloon 
is rapid and simple and well-adapted to mass. 
production of balloons, or to making; them singly 
as their need arises... 
We have, in the drawings and specification 

presented a detailed disclosures of the preferred 
embodiments: of our: invention, but it is: to be 
understood...that: as: the inventions is susceptible 
of modifications; structural changes; and various 
applicationS. of use: within: the spirit; and Scope 
of the invention, we: do not intend, to limit. the 
invention, to the: Specific: form: disclosed...but in 
tend to cover all modifications, changes and 
alternative: . constructions, and, methods. falling 
Within the Scope of the principles: taught by our 
invention 
We claimaaS:our invention: 
1. Fheimethod of making a load-carrying-bal 

10on which comprises: eross-sealing the opposing 
layers of an end of a tubular section of balloon. 
material, Cross Sealing the other end of the sec 
tion of balloon material to form a sealed balloon 
envelope-cutting an opening in the envelope large 
enough toiaecommodate the insertion of a load 
therethrough, Sealing Said opening, cutting an in 
flation opening, for inflating the balloon. through 
ties opening, and Sealing the opening to forma: 
coil-pletely sealed-envelope. 

2. The method of making a load-carrying-bal 
loon which comprises cross Sealing: two ends of a 
Section of tubular balloon: material to form.a. 
Sealed-balloon-envelope, cutting a strip. from the 
end of the balloon of a length greater than the 
minimum width of the object. to be inserted 
therein, inserting said object through the opening. 
formed by...the cutting operation, joining thesey. 
ered: edges of the opposite: layers of material 
formed by cutting:Said strip to reseal the balloon, 
cutting: another strip from the end of the balloon 
to form an opening large enough for the entrance 
of-alifting gas, and paitially inflating the balloon. 
With the lifting-gas through said inflation open 
ing, resealing the inflation opening by-joining the 
Severed edges which were formed by cutting the 
Strip to form the inflation Opening. 

ration as shown in Fig. 15...except that there is is 3. Amethod of making a load-carrying balloon 
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which comprises joining and fusing the edges of 
the opposed layers at the end of a length of 
thermoplastic tubular material to form a sealing 
bead, pressing together the opposed layers of the 
length of tubular thermoplastic material at a 
point intermediate the ends of said length, pass 
ing a heated Sealing member through the mate 
rial to sever the material and join the severed 
edges with a sealing bead, the length of the ma 
terial between said beads forming a sealed balloon 
envelope, cutting a length of a bead from one end 
of the envelope of sufficient length to form an 
opening for insertion of an object, joining the 
edges of the opposed layers of material formed 
by Said cutting by application of a heated mem 
ber, cutting a portion from the end of the balloon 
envelope sufficiently large to permit insertion of 
an inflating tube, inserting the inflating tube and 
partially inflating the balloon with a lifting gas, 
and resealing the balloon by joining the edges of 
the opposed layers formed by cutting the infla 
tion opening. . . . 

4. The method of making a Small balloon. Which 
comprises CroSS Sealing the ends of a Section of 
tubular material to form a sealed balloon enve 
lope, cutting an opening in said envelope, inflat 
ing the balloon with a lifting gas through said 
opening, and closing the opening to completely 
Seal the balloon with the lifting gas inside. 

5. he method of making a small balloon which 
Comprises cross sealing the end of a length of 
thermoplastic material, simultaneously severing 
and cross sealing the length of material at a point 
spaced from said sealed end, cutting a section 
from the end of the balloon to form an opening, 
placing a lifting gas in the balloon through the 
opening, and Sealing the interior of the balloon 
against atmosphere by closing said opening to 
form a Sealed balloon. 

6. The method of forming a balloon envelope 
which comprises forming a lateral seal across the 
end of a length of tubular material, by bringing 
the edges together and joining them in an edge 
to-edge Weld and transversely cutting the tubular 
material at a point spaced from said end while 
Simultaneously joining together the severed edges 
Of the end of material Severed from said length in 
an edge-to-edge. Weld to form a Sealed balloon 
envelope. 

7. The method of forming a load-carrying bal 
loon for sustained flights of sufficient size to sup 
port a payload and formed of a non-extensible 
material to limit the floating altitude, the method 
Comprising forming a first transverse seal across 
a length of tubular material joining the layers 
and cutting transversely across the material at 
the Seal, and forming a second seal across the 
tubular material separated from the first by the 
desired balloon dimension and cutting trans 
versely across the material at the seal to form a 
sealed balloon envelope. 

8. The methiod of forming a load-carrying bal 
loon for Sustained flights of sufficient size to sup 
port a payload and formed of a non-extensible 
material to limit the floating altitude, the meth 
od comprising cutting a length the desired length 
of a balloon from the end of a supply of tubular 
material the end of which is closed, seaming the 
edges of the cut length to form a balloon en 
velope, also seaming the edges of the newly cut 
end of the material supply, severing another 
length the desired length of a balloon from the 
new end of the material supply, seaming the cut 
edges of the severed length to form a balloon en 
velope, and seaming the edges of the new supply 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

30 

65 

O 
end to form the closed end for a succeeding bal 
loon, and repeating the above steps throughout 
the length of material supply to form a plus 
rality of balloons. 

9. A balloon which comprises a balloon en 
velope of a non-extensible material and of a 
size adapted to lift the load when filled with a 
quantity of lifting gas not sufficient to com 
pletely distend the balloon, the envelope being 
initially completely sealed in a deflated condition 
with the balloon interior devoid of all gas, the 
envelope adapted to being cut open for partial in 
flation with a lifting gas and to be again com 
pletely sealed for launching. 

10. A load-carrrying balloon comprising a bal 
loon envelope of light weight thermoplastic ma 
terial tubular in shape of a size to sustain the bal 
loon and a payload in flight, the material being 
non-extensible to limit the floating altitude, a 
Seal across one end comprising a weld across the 
tubular material, and a similar weld across the 
other end, the envelope being completely sealed 
and devoid of gas and adapted to being cut open 
for inflation. With a lifting gas. 

11. The method of Sending a balloon aloft With 
a load and stopping its ascent at a definite alti 
tude which comprises inserting a payload 
through an opening in a non-extensible balloon 
envelope So that said payload will be enclosed 
within the envelope, inflating the envelope of 
non-extensible material with sufficient gas to 
lift the weight of the load and balloon and ter 
minating the inflation before the balloon is filled 
leaving the balloon envelope partially collapsed, 
completely sealing the balloon envelope prevent 
ing the gas from escaping to atmosphere as it 
expands when the balloon ascends, and launching 
the Sealed partially collapsed balloon with the 
balloon filling out as the gas expands as it as 
cends, the non-extensible material preventing 
further expansion of the gas and further en 
larging of the balloon volume when the balloon 
becomes filled out thus stopping the ascent and 
causing the balloon and load to float at the alti 
tude determined by the fixed maximum volume 
of the non-extensible balloon envelope. 

12. A load-carrying balloon comprising a bal 
loon envelope of light weight thermoplastic ma 
terial tubular in shape, the material being non 
extensible to limit the floating altitude, a closure 
for the tubular material comprising a heat seal 
joining the edges completely across the tubular 
material, and a similar heat seal joining the edges 
completely across the other end of the tubular 
material, and a quantity of lifting gas within 
the balloon insufficient to completely distend the 
balloon at ground level and expanding with de 
creased air pressure as the balloon ascends. 

13. A load-carrying balloon comprising a bal 
loon envelope of light weight material tubular 
in shape and of a size to support a payload in 
flight, the material being non-extensible to limit 
the floating altitude, a closure for the tubular 
envelope comprising a seal joining the edges com 
pletely across the end, and a similar seal joining 
the edges completely across the other end, a load 
Sealed within the balloon protected from the ele 
ments within the sealed balloon, and a quantity 
of lifting gas within the balloon not sufficient to 

70 completely distend the balloon at ground level to 
allow room for expansion of the gas within the 

75 

Sealed balloon as the balloon ascends. 
14. The method of sending a balloon aloft and 

stopping its ascent at a definite altitude which 
comprises inflating a balloon envelope of a non 
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extensible material-with sufficient gas to lift; the 
weight of the balloon and terminating the, in 
flation before the balloonis.filled-leaving-the bal 
loon envelope partially collapsed, completely 
Sealing-the: balloon envelope preventing the gaS 
from escaping to atmosphere, as it. expands, when 
the balloon. ascends, and launching the sealed 
partially collapsed balloon-with the balloon-filling 
out, as the gas expands as it ascends, the inon 
extensible material preventing further expan 
ision of the gas and further-enlarging-of-the-bal 
loon volume, when the balloon...becomes.filled out 
thus, stopping the ascent and causing the balloon 
to float at the altitude. determined by, the fixed 

.5 maximum volume of the non-extensible balloon 
envelope. - 

c.15. The method...of sending...a... payload; aloft 
with a balloon which comprises cutting an open 
ing in a sealed...uninflated non-extensible.balloon 

0. 

lenvelope, inserting the payload into said open-20 
ing so that it will be enclosed within the envelope, 
inflating the balloon through..said...opening...with 
an amount of lifting gas sufficient to lift the bal 

2 
1, aonland payload-but, not sufficient: to distend; the 
balloon at ground level; and closing.Said; open 
ing and completely:Sealing the balloon So...that 
the expandingsgas Will-distend the balloon as it 

'... ascends; intosa lower-air pressure preventing the 
expandingsgas:from eScaping to atmosphere. 

WILLIAM.F. HUCH. 
"RAYMOND. I. HAKOMAKI. 
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