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This invention relates to the manufacture of 
hollow inflatable objects and is particularly 
adapted to the manufacture of meteorological 
balloons of medium and large size. These bal 
loons must fit standardized inflation equipment, 
It is essential, therefor, that the balloons have 
standardized neck diameters to fit the inflating 
apparatus which exists in the field. 

Recently, there has been a need for meteoro 
logical balloons having inflated diameters at 760 
mm., of approximately 8 feet and even larger. If 
balloons of such size are manufactured by gel in 
flation techniques, e.g., by that process disclosed 
in the patent to Habib and Gott No. 2,378,702, 
dated June 19, 1945, and if the neck diameter of 
the larger mould required to make these large bal 
loons is held to the size already accepted as stand 
ard for the smaller ones, it will be found that the 
necks of the large balloons are weakly attached to 
the balloon envelope and tear out of the envelope 
when any heavy wind strain is imposed. 
The present invention permits the manufacture 

of meteorological balloons having necks which are 
so securely attached to the balloon envelope. that 
they will withstand any strain that the balloon 
envelope proper will take. In addition, the in 
vention makes it possible to make a balloon hav 
ing a substantial body diameter yet possess a 
much smaller diameter neck than any which has 
heretofore been possible. 
We have discovered that if a mold is provided 

which will form an intermediate section of gel 
between the body and the neck which possesses a 
considerably greater diameter than the neck it 
self, that when the gel is inflated, the intermedi 
ate portion will be drawn into the lower hemi 
sphere of the balloon envelope. But this new 
portion of the hemisphere will taper from the full 
thickness of the neck where it joins the neck to its 
juncture with the envelope where it has only the 
thickness of the envelope. 

Additionally, the diameter of this tapered Zone 
is directly related to the original diameter and 
length of the intermediate section and to the de 
gree of inflation. 

It is customary in the manufacture of meteoro. 
logical balloons to form the balloon envelope by 
dipping a fluted mold into an aqueous dispersion 
of rubber. A fluted mold is much more compact 
and Weighs much less than a non-fluted spherical 
mold, yet the lunettes of gel expand very smooth 
ly into a spherical shape when the gel is enlarged 
in area. By far the simplest method of expand 
ing a gel is to blow air into the hollow gel form, 
but other methods of gel expansion such as liquid 
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pressure, stretching by pulling, or exhausting the 
air in the surrounding space are not eXcluded. 
The invention may be more readily understood 

by reference to the drawings, in which 
Figure 1 is an elevation of the preferred form of 

he dipping mold; 
Figure 2 is a transverse section taken on the 

line 2-2 of Figure 1; 
Figure 3 is a sectional elevation of a portion of 

an inflated balloon envelope; and 
Figure 4 is an elevation of a modified form of 

balloon mold. 
Referring to Figure 1, the mold 0 is preferably 

formed with a shank portion i , and a body or 
flute portion 2. Intermediate the flue portion 
2 and the shank fi, the flutes lose their lunette 
form and extend parallel to the axis of the shank 
as shown at 3. 
When following any accepted gel inflation 

technique, the mold G is dipped into an aqueous 
dispersion of rubber up to a line on the shank 
which is indicated by the reference numeral 4. 
When a deposit of sufficient thickness has been 
formed, the mold is withdrawn and the rubber de 
posit, still in a plastic, gel stage, is stripped from 
the mold. The end of the neck portion 6 of the 
deposit is fitted over an inflation nozzle N, then a 
clamp or tape-tie is tied about the neck at the 
point 5. The gel is then inflated. 
We have found that if the balloon is to be ap 

proximately spherical, the axial perimeter of the 
flutes including the portions 2 and 3 must equal 
approximately the transverse maximum peri 
meter, i. e., the perimeter of the Section 2-2. 
When other shapes are required, this ratio of 
perimeters is no longer necessary. 
As Figure 3 shows, the neck 6 of the gel remains 

the same diameter as the inflating nozzle but that 
portion f6 of the deposit which was formed on the 
parallel section 3 of the flutes, flares out into the 
body of the balloon with a generally tapering 
cross section which is thinnest where the portion 
6 joins the body of the envelope, as indicated at 
7, and thickest where the portion 6 joins the 

5 neck, as indicated at 8. 
As an example, if an army standard meteoro 

logical balloon is made on a fluted mold having a 
maximum perimeter of 34' around all flutes, a 
perimeter of 7.1' around the shank flutes, a 
shank 1.063' in diameter, and if the length of the 
fluted section parallel to the shank 3 is 3'', then 
this balloon gel when inflated to 44' in diameter 
will have a thickness-tapered, reinforced zone 
surrounding the neck about 11’ in diameter. The 
neck will be 1%' in diameter. Obviously, the 
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size of this Zone of reinforcement for the neck is 
determined by and may be varied by changes in 
the following factors: 
(a) The length of the parallel section 3 of the 

flutes of the mold 
(b) By the perimeter of the same section, and 
(c) By the amount of the gel extension intro 

duced by the gel-inflation step. 
In order for the reinforcing section to taper 

Smoothly from the balloon body to the neck, it 
is preferred to hold the ratio of the perimeter of 
the gel formed on the mold section f3 to the 
maximum perineter of the gel formed on the 
flutes 2 to approxiinately 6:1 or less. If the 
difference in perineter's is much greater than 6:1, 
then for any given inflating pressure, the lunette 
sections 2 will expand practically to the exclu 
sion of the reinforcing section 3. In this case, 
a thinning and weakening of the gel at the point 

sometimes occurs. When the perimeter ratios 
are held approximately to the recommended lin 
its, the internediate section 3 is drawn Smoothly 
into the body of the balloon. 
Figure 4 illustrates the shape of mold found 

useful when the balloon envelope must be large 
and the neck quite Small. The first step 9 of 
the reinforcing Zoie has a perimeter which is 
One sixth or a larger fraction of the maximum 
perimeter of the body portion of the gel. 
second step 20 has a perimeter which in turn is 
one sixth or a larger fraction of the perimeter 
of the gel formed on step 9. Obviously, as many 
steps as are necessary may be used to produce a 
Smooth, tapered reinforcing flange between the 
body of the balloon and the neck. Two steps, 
however, will produce a finished balloon having 
an envelope diameter of 12 feet and a neck di 
aimeter of 2 inches. 
The word “perimeter' as applied to fluted 

molds means the unfolded or developed distance 
progressively from root to apex of the convolu 
tions around the form or the gel deposited upon 
the forming flutes as the Sense requires. . . 
The word “rubber' has been used to include 

natural rubber having the proper characteristics, 
for example, see Patent No. 2,378,700, chloro 
butadiene 1.3 and the various artificial elastomers 
the gels of which possess sufficient strength to 
permit, the requisite expansion. 
For convenience in the specification and claims 

we have used the word "gel' to denote the un 
dried, irreversible coagulum deposited upon a 
mold by the action of a coagulant while that de 
posit contains a major proportion of its original 
aqueous constituent uniformly distributed in the 
coagulated rubber netWork. . . . 
Although the invention has been described as 

applied to meteorological balloons and fluted 
molds, it is useful in the formation of any necked, 
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4. 
hollow body and with molds of any construction. 
For example, spherical molds may be built ac 
COrding to this invention. With a cylindrical in 
termediate flange-forming section interposed be 
tween the spherical body and the shank of the 
mold. 
Balloons produced by this invention have suc 

cessfully met the requirements for small necks, 
iarge envelopes, and possess sufficient strength in 
the neck reinforcement to suspend meteorological 
apparatus in all normal weather conditions. 
We cairn: - - 

i. A balloon mold having neck-forming shank 
and a fluted body-forming portion and a fluted 
portion intermediate between said body portion 
and said shank having a perimeter smaller than 
but at least one-sixth of the maximum perimeter 
of Said body portion, said neck-forming shank 
having a perimeter smaller than but at least one 
sixth of the perimeter of said intermediate por 
tion. 

2. A mold for forming spherical meteorological 
halloons including a shank and flutes extending 
fl'Ora Said shank and having the outer margin of 
Said filiates extending for a limited distance paral 
lel to the axis of said shank and then assuming 
3, lette form of larger perimeter than the paral 
lel portion the combined length of the parallel 
and lunette portions of the fiutes being approx 
irately equal to the maximum perimeter of the 
flutes normal to the axis of the mold. . . . . . . 

3. A noid according to claim 1 having a plu 
rality of fluted portions intermediate between 
Said body-forming portion and said shank and 
arranged in stepped relation with the perimeters 
of the respective fluted portions increasing from 
the shank toward the body-forming portion, each 
of said fluted portions having a perimeter smaller 
than, but at least one-sixth of the maximum 
perimeter of the next adjacent larger portion, 
said neck-forming shank having a perimeter 
smaller than that of the intermediate fluted por 
tions but at least one-sixth of the perimeter of 
the adjacent intern ediate portion. . . . 
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