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have been impractical. Consequently, helium balloons are typically formed in
spherical shapes with some type of tethering device attached for maintaining
control of the balloon’s elevation.

U.S. Patent No. 4,032,086, issued June 28, 1977 to W. Cooke, discloses an
aerostat or aquastat in which a sealed envelope of flexible material is mounted
on a flexible frame which can be caused to expand the envelope after it has
been evacuated of internal gas, thereby setting up a vacuum or partial vacuum
condition in the envelope. By controlling the frame to adjust the volume of the
envelope, the lift or buoyancy of the device can be controlled in flight or
precisely determined before ascent.

~ U.S. Patent no. 4,038,777, issued August 2, 1977 to 5. Schwartz, discloses
a gas filled, balloon-like object capable of defining a non-spherical shape. A
high modulus graphite impregnated epoxy material is used to prevent .
distortion of the inflated object. Strings or weights are required to prevent
upward ascent of the balloon. |

U.S. Patent No. 4,113,206, issued September 12, 1978 to D. Wheeler,
discloses a lighter-than-air apparatus, including a thin, pliable air-tight cuter
envelope disposed in overlying relationship over a light-weight, coarse-

opening inner frame of a spherelike shape.
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perspective view of a rigi
discloses a toy blimp; U.S. Patent No. 6,276,984, issued August 21, 2001 to K.
Komaba, which discloses a balloon having adhering members disposed upon
its surface; Japanese Patent No. 1238890, published September 25, 1989, which
discloses plastic film balloons in animal and other complex shapes.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention is illustrated by way of example and not by way of
limitation in the figures of the accompanying drawings in which like references
indicate similar elements. It should be noted that references to "an” or "one"
embodiment in this disclosure are not necessarily to the same embodiment,
and such references mean at least one.

Figure 1 is an environmental, perspective view of a rigid helium
balloon according to the present inventor.

Figure 2 is a section view along lines 2-2 of Figure 1.

Figure 3 is a perspective view of a rigid helium balloon according to
the present invention.

Figure 4 is a diagram of an alternative embodiment of the rigid
balloon.

Figure 5 is a diagram of an alternative embodiment of the rigid
balloon.
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joined, the resulting balloon 10 is a lenticular-shaped balloon which resembles

a flying saucer. Skin portions 12 and 14 can be made from any suitable heat
sealable material which has low gas permeability. In one embodiment, skin
portions 12 and 14 are made from polyethylene terephthalate (sold under the
trademark Mylar®, a trademark of E.I. duPont de Nemours & Co. of
Wilmington, Delaware). '

Figure 2 is a section view along lines 2-2 of Figure 1. As can be more
clearly seen in Figure 2 in this embodiment, the skin portions 12 and 14 are
sealed together in a double seam about their periphery, including a first
peripheral seam 16 and a parallel or concentric second seam 18. First seam
portion 16 and second seam portions 18 are disposed near the peripheral edges
of the first and second skins 12 and 14, and are spaced from one another. Fitst
seam portion 16 and second seam portion 18 are formed by heat sealing or any
other suitable means. A channel portion 20 is defined between seam 16 and
seam 18 and extends about the periphery of the balloon 10. Skin portions 12
and 14, when joined, define a chamber 22 therebetween which may be filled
with a lighter than air gas such as helium. The chamber 22 includes a valve 24
through which the balloon 10 may be filled with the lighter than air gas. The
valve 24 may be one which is commonly used in Mylar balloons, although any
suitable valve may be used.

Figure 3 is a perspective view of a rigid helium balloon according to the

presentinvention. As can be seen in Figure 3, at least one structural member
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menber 26 1 straefinbbhenbdr T Siooidea fstd:ihlBPrigid'8keleton for the balloon 10
so that the balloon 10 may maintain its desired shape once it has been inflated
with gas. The rod member 26 has a weight which is calculated to
counterbalance the buoyant effect of the gas so that the balloon 10 is prevented
from floating upwards when filled, the balloon 10 simply floats at the height at
which it is released. Stated differently, in one embodiment, the weight of the
rod (and any connector) is selected to cause the balloon to be neutrally buoyant
under ambient conditions when the chamber is inflated to a known pressure
with a lighter than air gas.

Although only one structural member 26 is depicted in the drawings, for
some shapes, it may be necessary to use a plurality of structural members 26 of
varying sizes (not shown). For such shapes, for example those with a plurality
of curves or angles, a plurality of apertures may be provided at various points
on the balloon 10 so that the structural members 26 may be easily inserted into
the channel portion 20. The structural members 26 can then be connected to
one another using the connector 32, as previously described.

Figure 4 is a diagram of an alternative embodiment of the rigid balloon.
As shown in Figure 4, instead of creating (or in addition to) a channel for the
structural member at the junction between the two skins, a plurality of strips

130 may be attached to the external surface of the flexible material covering the |
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defining the chanber to provide receptac e or nore structural

menber s 226 2as by heat welding. An aperture 336 is defmed chstal to the sealed end 338, but
short of the opposing end 340. The structural member 226 having some
elasticity may then be inserted into the sleeve 232 to the sealed end 338. The

structural member may then be flexed so the other end of the member can be

inserted past the aperture. The natural elasticity of the structural member will
then hold it in place against the opposing ends of the sleeve 232.

In one embodiment, additional heat welds are used within the sleeve to
provide a well-defined seat 334 for the ends of the structural member 226 to
reduce movement of the structural member 226 in the sleeve 232. In one
embodiment, the sleeve is open at both ends and defines a channel for the
structural member. A throughway connector may be used to hold the
structural member 226 together. For example, the sleeve may run
circumferentially around the lenticular shaped balloon described with
reference to Figs. 1-4. In one embodiment, the sleeve may be completely sealed
at the time of manufacture with the structural member enveloped within.

In one embodiment, a structural member may be a rod having
substantially any shaped cross section. While rod with circular cross section is
suitable for use in embodiments of the invention, square, friangular, dogbone
and substantially any other cross sections are contemplated. Structural
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chanber. Aleiddbi¥gl Y. pockets may be formed in a manner o) o that
descri bed above. E?gure 6 is a diagramof a sleeve to ret%?ﬂ%gyﬁgﬁﬁé%hral
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described with reference to Figs. 1-4. In one enbodi nent, the sl eeve may
be conpletely sealed at the tinme of manufacture with the structural nenber
envel oped within. In one enbodinent, a structural nenber may be a rod
havi ng substantially any shaped cross section. Wiile rod with circul ar
cross section is suitable for use in enbodi nents of the invention, square,
triangul ar, dogbone and substantially any other cross sections are
contenpl ated. Structural WO 2004/073801 PCT/ US2003/ 041310 6 nenbers having
a thickness nuch less than their length or wwdth are also contenplated. In
t he foregoing specification, the invention has been described with
reference to specific enbodinents thereof. It will, however be evident that
various nodifications and changes can be nmade thereto w thout departing



fromthe broader spirit and scope of the invention as set forth in the
appended clainms. The specification and drawi ngs are, accordingly, to be

regarded i ' strative rather than a restrictive sense. WO
2004107380?0% 4/‘82%03/ 041310 7 CLAIMS 1. An apparatus JompFipiy13g
flexible material having | ow perneability to a lighter than air gas, the

flexible material defining a chanber; at one structured nenber
coupled to the flexible material such th%—gjvﬁ\%%n the chanber is filled with

the gas to d.knowmn hppatatus bem@pisiiigat us is substantially neutrally buoyant
under anbi ent cond'ti.g S. 2.. Srgap aratus of urther conprising: a

claim
,sl eeve coupl ed t & R PR p@rgnc?aé)[ﬂ;*yntotq]ég%{er tear pirgas. the

structured mémﬁeriﬁ@emﬂgr@&%ﬂm;cl aim2, wherein the structural
menber defines at | east a portion of_ a shape_ of the chanber. 4. The

.apparatus of cl aiahleast ghe saugiurad meraborcquplpd 4e theflenddle matérial stichsthbt e
material . 5. HASHRPAY I 'ifpﬂg ' nd _the flexible
mat eri al ar“é tlé}?sa.ma ma éél}sils ﬁ]fl.l-eﬁé{@f hee g%%gj;% ug%glfqeﬁ%lzﬁrﬁeingﬁ#Welﬁ

conpri si ng: sabplankially meubfallylbeiyaheunter asbintgbeditiang he flexi bl e materi al
to retain a | east .one structur.al er adjacent to the flexible

materi al . 7T2‘A r@e&W@r?mogérﬁl %H'&E'gﬁﬁr‘i%?ﬁﬂ?mgé first skin portion; a
second skin port ialedvel dorglédtS Bkl diibRimaletial & rdaBoHRl £ 18838Kabout  their
peri phery, the doual e I%;)am defining a channel extendi ng about the

peri phery o tRUGEHE rEFMRKE second skip portions; a helium conpartment
di sposed betaween Iiﬁélﬂgcﬁdréﬁfs AL SLE QPHeRH Hé%(}?ﬁctu{rﬁ)l xhgﬁﬁater(a@ﬂnéggt jLEgber
I 0 nmenber ha

di sposed wit hin said channe ortion, sal dEr Vi Ng opposing
ends: and & portion of a shape of the chamber.
4. The apparatus of claim 2, wherein the sleeve is heat welded to the
flexible material.
5. The apparatus of claim 2, wherein the sleeve and the flexible material
are a same material.
6. The apparatus of claim 1 further comprising:

a plurality of flexible strips coupled to the flexible material to retain at
least one structural member adjacent to the flexible material.
7. A rigid helium balloon comprising:

a first skin portion;

a second skin portion joined to said first skin at a double seam about
their periphery, the double seam defining a channel extending about the
periphery of the first and second skip ;')ortions;

a helium compartment disposed between said first and second portions;

at least one rod member disposed within said channel portion, said rod
member having opposing ends; and

at least one connector secured to at least one of said opposing rod ends
to hold said rod member in said channel portion.

' 8. The balloon of claim 7, further comprising a valve extending into the
helium compartment through which helium gas may be inserted.
9. The balloon of claim 7, wherein said first and second skin members are
made from polyethylene terephthalate.
10.  The balloon of claim 7, wherein said at least one rod member is made
from fiberglass.



at | east one connector secured to at |east one of said opposing rod ends
to hold said rod nenber in said channel portion. 8. The ball ooh of claim?7,
further c ri.sj val ve extending into the helium conpartnment through
whi ch hel ?%=£8§J§J]’sr§a@ be inserted. 9. The balloon of clai MCAUSHEVYLHOs,) d
first and second skin nenbers are madé from pol yet hyl ene terephthal ate.
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from fi ber gllgés. %ﬁ&m@%ﬁ%?&%@ﬁ@%ﬁoﬂgﬁmﬁ #PTREMRG| oon of
claim?7, whel2ein &aigd¢einesballobs compigs:fitting. 12. Arigid helium
bal | oon conprisi-ng,. a first skin nmenber; a second skin nenber joined to
said first skin reiitskan memberst peri pheral seam and at a second

peripheral seam SaidnaekANharbLABE o WBRAITRRNINRAGEML ] gy sal d first

peri pheral seam_a helium conpartnent di sposed between sai irst and
second ski n peripheealsseam ehdrnelsepand peripHedal neainpetidsecorscperiphest] seam

peri pher al qg&r@ d econd. peripheral seam said channel portion
havi ng at | east ?él\%cer%g%oma%éégﬁ?te@?np erflgsaeé"fn’one fi berglass rod nenber
di sposed wi t hi n seheliwhanneparteieht disposs@beivwesh SBATREL AR sE@rANIeSI NY

ends; and a con%ect_or secured to at [east one of said opposing rod ends
wherein said*FPFEY and second skin portions are nade from pol yet hyl ene

terephthal ate.  achannel portion defined between said first peripheral seam and said
second peripheral seam, said channel portion having at least two rod
apertures; .
at least one fiberglass rod member disposed within said channel portion,
said rod member having opposing ends; and
a connector secured to at least one of said opposing rod ends wherein

said first and second skin portions are made from polyethyiene terephthalate.



