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1010 concentrating sunlight by refraction through an inflatable

upper chamber substantially transparent refractive upper

lens (305) and passing the concentrated sunlight into an
inflatable upper chamber (300),

'

1020 concentrating the sunlight a second time
—» in the inflatable upper chamber (300)
with a substantially reflective inner wall (315)

'

1030 passing the sunlight through a
— substantially transparent lower lens (320)
to concentrate the sunlight a third time by refraction

'

1040 delivering the thrice-concentrated
> sunlight into a cooking chamber

FIG. 10
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INFLATABLE LIGHT WEIGHT SOLAR
COOKER

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of priority of
U.S. Provisional Patent Application 61/887,576 filed Oct. 7,
2013 and titled “Inflatable Light Weight Solar Cooker,” the
disclosure of which is incorporated by reference. This appli-
cation is related to U.S. Pat. No. 8,339,709 issued Dec. 25,
2012 and titled “Low numerical aperture (low-NA) solar
lighting system.” This application is related to U.S. Pat. No.
8,184,372 issued May 22, 2012 and titled “Low numerical
aperture (low-NA) solar lighting system.” This application is
related to U.S. Non-Provisional patent application Ser. No.
13/333,841 filed Dec. 21, 2011 and titled “Two Axis Tracking
Fresnel Lens Solar Oven and Stove.”” This application is
related to U.S. Non-Provisional patent application Ser. No.
13/333,854 filed Dec. 21, 2011 and titled “Two Axis Tracking
Parabolic Reflector Solar Oven and Stove.”

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

[0002] Not Applicable
BACKGROUND OF THE INVENTION
[0003] 1. Field of Invention
[0004] This invention relates to the field of solar energy,

more specifically, relates to the direct use of solar radiation
for cooking, heating, and other thermal application through a
balloon solar concentrator.

[0005] 2. Description of Related Art

[0006] Many people need energy for outdoor cooking and
heating. For example, people work at a farm, at construction
site, at a park, at a mine need portable energy source for
cooking. People go outside camping, hiking, or boating
would also appreciate a compact light weight cooking device.
Most time propane, LPG, wood, grass, or other fuel is used to
provide the needed energy. However, sometimes fuels are
expensive, not convenient to carry, or difficult to find. Burning
fuels increases green house gas emission. It also emits carbon
black and other pollutants. An inflatable, extremely light
weight, easy to carry, very compact solar cooker may be a
potentially viable solution for outdoor food preparation,
water pasteurizing, space heating, and other needs of process
heat. The other group of customers are interested in very
compact and light weight solar cookers because they want to
store or carry the solar cooker so that they are more prepared
for emergency, where limited fuel, energy, and electric power
are available.

SUMMARY OF THE INVENTION

[0007] Disclosed is an Inflatable Light Weight Solar
Cooker (100) comprising an Inflatable Upper Chamber (205),
a Lower Chamber (210), and a Cooking Chamber (215).
[0008] In some embodiments, an Inflatable Upper Cham-
ber (300) comprises an inflatable upper chamber substantially
transparent refractive upper lens (305), a substantially conical
outer wall (310), a substantially reflective inner wall (315), a
substantially transparent lower lens (320), and at least one gas
passage nozzle (325).

[0009] Insomeembodiments, the inflatable upper chamber
substantially transparent refractive upper lens (305) com-
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prises a flexible material selected from the group consisting of
polyester film, polyvinyl film, polyethylene film, and poly-
ethylene terephthalate film.

[0010] In some embodiments, the substantially conical
outer wall (310) comprises a flexible material selected from
the group consisting of polyester film, polyvinyl film, poly-
ethylene film, and polyethylene terephthalate film.

[0011] In some embodiments, the substantially reflective
inner wall (315) comprises a flexible material selected from
the group consisting of reflective polyester film, reflective
polyvinyl film, and aluminized coating on a flexible substrate.
[0012] Insome embodiments, the substantially transparent
lower lens (320) comprises a flexible material selected from
the group consisting of polyester film, polyvinyl film, poly-
ethylene film and polyethylene terephthalate film.

[0013] In some embodiments, the Inflatable Upper Cham-
ber (300) has an Inflatable Upper Chamber solar radiation
entrance width ‘a’ (405), and an Inflatable Upper Chamber
solar radiation exit width ‘b* (410), wherein the Inflatable
Upper Chamber solar radiation entrance width ‘a’ is less than
three times the Inflatable Upper Chamber solar radiation
entrance width b’.

[0014] In some embodiments, the Lower Chamber (500)
comprises an inflatable outer wall (505), a inner chamber
(510) and at least one gas passage nozzle (515) and has a
substantially cylindrical shape.

[0015] In some embodiments, there is a Lower Chamber
transparent cover (520) adjacently between Inflatable Upper
Chamber (300) and the Lower Chamber (500).

[0016] Insome embodiments, the Lower Chamber (600) is
inflatable and comprises a outer surface (605), an at least
partially open inner chamber (610) and at least one gas pas-
sage nozzle (615) and has a semi-circular toroidal shape. In
some embodiments, the outer surface is reflective.

[0017] Insome embodiments, the Lower Chamber (700) is
inflatable and comprises an outer surface (705), an at least
partially open inner chamber (710) and at least one gas pas-
sage nozzle (715) and has a toroidal shape.

[0018] In some embodiments, there is a supporting stand
(825) adjacent to the Inflatable Upper Chamber (805) for
providing stability of the Inflatable Upper Chamber (805)
with regard to the Lower Chamber (810).

[0019] In some embodiments, there is a supporting strap
(830) affixing a supporting stand (825) to the Inflatable Upper
Chamber (805).

[0020] Insomeembodiments, there is a cowling with inner
reflective surface (910) adjacently between the Inflatable
Upper Chamber (905) and the Lower Chamber (915).
[0021] Also disclosed is a method for delivering thrice-
concentrated sunlight into a cooking chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1shows a system for an Inflatable Light Weight
Solar Cooker (100) with a Sun (S). Additional figures and
descriptions in this disclosure detail the structure and func-
tion of the Inflatable Light Weight Solar Cooker (100). Also
shown is a Sun (S).

[0023] FIG. 2 shows certain components of an Inflatable
Light Weight Solar Cooker (200). Shown in FIG. 2 are an
Inflatable Light Weight Solar Cooker (200) comprising an
Inflatable Upper Chamber (205), a Lower Chamber (210),
and a Cooking Chamber (215). Also shown is a Sun (S).
[0024] FIG. 3 shows certain details of an Inflatable Upper
Chamber (300). Shown in FIG. 3 are an inflatable upper
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chamber substantially transparent refractive upper lens (305),
a substantially conical outer wall (310), a substantially reflec-
tive inner wall (315), a substantially transparent lower lens
(320), and at least one gas passage nozzle (325).

[0025] FIG. 4 provides details about a mathematical rela-
tionship of the shape of the Inflatable Upper Chamber (400) to
have a high optical efficiency. For purposes of FIG. 4, the
Inflatable Upper Chamber (400) is presumed to have a true
trapezoid shape.

[0026] FIGS. 5a and 56 shows an embodiment of an Lower
Chamber (500). In this embodiment, the Lower Chamber
(500) models a hollow cylinder comprising an inflatable outer
wall (505), a inner chamber (510) and at least one gas passage
nozzle (515).

[0027] FIG. 6 shows another embodiment of an Lower
Chamber (600). In this embodiment, the Lower Chamber
(600) has a semi-circular toroidal shape and comprises an
outer surface (605), an at least partially open inner chamber
(610) and at least one gas passage nozzle (615).

[0028] FIG. 7 shows another embodiment of an Lower
Chamber (700). In this embodiment, the Lower Chamber
(700) models a torus comprising an outer surface (705), an at
least partially open inner chamber (710) and at least one gas
passage nozzle (715).

[0029] FIG. 8 shows an embodiment of an Inflatable Light
Weight Solar Cooker (800) with an Inflatable Upper Chamber
(805) having an inner reflective surface as previously
described, a Lower Chamber (810) with reflective inner sur-
face (815), a Lower Chamber transparent cover (820), a sup-
porting stand (825) and supporting strap (830).

[0030] FIG.9 shows an embodiment of an Inflatable Light
Weight Solar Cooker (900) with an Inflatable Upper Chamber
(905) having an inner reflective surface as previously
described, a cowling with inner reflective surface (910), a
Lower Chamber (915), a cooking chamber (920), a support-
ing stand (925) and a supporting strap (930).

[0031] FIG. 10 shows a method for delivering thrice-con-
centrated sunlight into a cooking chamber.

DETAILED DESCRIPTION OF THE INVENTION

[0032] FIG.1shows asystem for an Inflatable Light Weight
Solar Cooker (100) with a Sun (S).

[0033] Additional figures and descriptions in this disclo-
sure detail the structure and function of the Inflatable Light
Weight Solar Cooker (100). Also shown is a Sun (S).

[0034] FIG. 2 shows certain components of an Inflatable
Light Weight Solar Cooker (200). Shown in FIG. 2 are an
Inflatable Light Weight Solar Cooker (200) comprising an
Inflatable Upper Chamber (205), a Lower Chamber (210),
and a Cooking Chamber (215). Also shown is a Sun (S).
[0035] As will be described, the Inflatable Upper Chamber
(205) functions as a three-stage primary solar concentrator so
that a majority of sunlight striking the Inflatable Upper
Chamber (205) is concentrated through the Inflatable Light
Weight Solar Cooker (100). In some embodiments, the solar
radiation from the sun (S) could be concentrated to as much as
ten suns into the Cooking Chamber (215). FIG. 3 provides
additional details about the structure and function of the
Inflatable Upper Chamber (205).

[0036] The Lower Chamber (210) functions as an addi-
tional two-stage solar concentrator for the Inflatable Light
Weight Solar Cooker (100) to (a) direct solar radiation into
the Cooking Chamber (215) that exits the Inflatable Upper
Chamber (205) but does not enter the Cooking Chamber
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(215), and (b) functions as a barrier against convective heat
escape by trapping hot air within the Lower Chamber (210).
The Lower Chamber (210) thus assures more heat is delivered
to the Cooking Chamber (215). FIG. 5 provides additional
details about the structure and function of the Lower Chamber
(210).

[0037] FIG. 3 shows certain details of an Inflatable Upper
Chamber (300). Shown in FIG. 3 are an inflatable upper
chamber substantially transparent refractive upper lens (305),
a substantially conical outer wall (310), a substantially reflec-
tive inner wall (315), a substantially transparent lower lens
(320), and at least one gas passage nozzle (325).

[0038] Theinflatableupper chamber substantially transpar-
ent refractive upper lens (305) receives sunlight and refracts
the sunlight into the interior of the Inflatable Upper Chamber
(300). This is the first stage of the Inflatable Upper Chamber
(300) as a three-stage primary solar concentrator for the
Inflatable Light Weight Solar Cooker (100). The inflatable
upper chamber substantially transparent refractive upper lens
(305) must be sufficiently pliable and have sufficient tensile
strength to be inflatable. In addition, the inflatable upper
chamber substantially transparent refractive upper lens (305)
must be substantially transparent to allow sunlight to pass
through and into the interior of the Inflatable Upper Chamber
(300). Lastly, the inflatable upper chamber substantially
transparent refractive upper lens (305) must have at least a
marginal refractive index to refract sunlight into the interior
of the Inflatable Upper Chamber (300). In some embodi-
ments, the inflatable upper chamber substantially transparent
refractive upper lens (305) may be clear polyester film,
including that sold under the Mylar® brand.

[0039] The substantially conical outer wall (310) is a struc-
tural component providing a conical shape to the Inflatable
Upper Chamber (300), and may be opaque, partially trans-
parent, or wholly transparent. The substantially conical outer
wall (310) similarly must be sufficiently pliable and have
sufficient tensile strength to be inflatable. In some embodi-
ments, the substantially conical outer wall (310) may also be
polyester film. The conical shape of the substantially conical
outer wall (310) is one-half of the second stage of the Inflat-
able Upper Chamber (300) as a three-stage primary solar
concentrator for the Inflatable Light Weight Solar Cooker
(100).

[0040] The substantially reflective inner wall (315) reflects
sunlight striking the substantially reflective inner wall (315)
from the inflatable upper chamber substantially transparent
refractive upper lens (305) so that the sunlight is directed
further along the substantially conical outer wall (310). In
some embodiments, the substantially reflective inner wall
(315) may comprise a polyester film, including Mylar®, met-
alized or with a reflective coating, film or other reflective
structure integrated or affixed to fulfill the reflective function.
In some embodiments, the substantially reflective inner wall
(315) may comprise a polyethylene (PE) film or polyethylene
terephthalate (PET) film.

[0041] In some embodiments, the substantially reflective
inner wall (315) may comprise an aliphatic polyamide film,
including nylon, metalized or with a reflective coating, film or
other reflective structure integrated or affixed to fulfill the
reflective function.

[0042] In some embodiments, the substantially reflective
inner wall (315) may comprise an aluminum coating on a
flexible substrate.
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[0043] In some embodiments, the substantially reflective
inner wall (315) may be a polyvinyl chloride (PVC) reflective
film.

[0044] In some embodiments, the substantially reflective
inner wall (315) may be integrated with the substantially
conical outer wall (310). In some embodiments, the substan-
tially reflective inner wall (315) may be subsurface, i.e., a
layer, between the substantially conical outer wall (310) and
a substantially transparent layer within the Inflatable Upper
Chamber (300).

[0045] The substantially reflective inner wall (315) is the
second-half ofthe second stage of the Inflatable Upper Cham-
ber (300) as a three-stage primary solar concentrator for the
Inflatable Light Weight Solar Cooker (100).

[0046] The substantially reflective inner wall (315) must be
sufficiently pliable and have sufficient tensile strength to be
inflatable.

[0047] The substantially transparent lower lens (320)
receives sunlight from the substantially reflective inner wall
(315) and the inflatable upper chamber substantially transpar-
ent refractive upper lens (305) and refracts the sunlight into
the adjacent structures.

[0048] The substantially transparent lower lens (320) is the
third stage of the Inflatable Upper Chamber (300) as a three-
stage primary solar concentrator for the Inflatable Light
Weight Solar Cooker (100). The substantially transparent
lower lens (320) must be substantially transparent to allow
sunlight to pass out of the Inflatable Upper Chamber (300). In
some embodiments, the substantially transparent lower lens
(320) has a refractive index greater than one.

[0049] As described in FIG. 4, there is a mathematical
relationship of the substantially transparent lower lens (320)
to the inflatable upper chamber substantially transparent
refractive upper lens (305). In simplest terms, the inflatable
upper chamber substantially transparent refractive upper lens
(305) is about three times wider than the substantially trans-
parent lower lens (320). This mathematical relationship is not
required for use, but rather, provides for optimum efficiency
of the Inflatable Light Weight Solar Cooker (200).

[0050] The substantially transparent lower lens (320) must
be sufficiently pliable and have sufficient tensile strength to
be inflatable.

[0051] Insome embodiments, the substantially transparent
lower lens (320) may be clear polyester film, including that
sold under the Mylar® brand.

[0052] Altogether, the inflatable upper chamber substan-
tially transparent refractive upper lens (305), the substantially
conical outer wall (310) and the substantially transparent
lower lens (320) make the Inflatable Upper Chamber (300)
function as a cone shape sunlight concentrator.

[0053] The atleast one gas passage nozzle (325) is a port for
the passage of a transparent gas into, out of; or into and out of
the Inflatable Upper Chamber (300) so the Inflatable Upper
Chamber (300) may be inflated, deflated, or inflated and
deflated. In some embodiments, there may be one gas passage
nozzle (325). Other embodiments may have a plurality of gas
passage nozzles (325).

[0054] A plurality of gas passage nozzles (325) may be
required in an embodiment in which one or more of the
inflatable upper chamber substantially transparent refractive
upper lens (305), the substantially conical outer wall (310),
the substantially reflective inner wall (315), or the substan-
tially transparent lower lens (320) is inflated either separated,
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or as a separate set from one or more of the structures of the
Inflatable Upper Chamber (300).

[0055] The at least one gas passage nozzle (325) is flexible
in some embodiments so that all structures of the Inflatable
Upper Chamber (300) might be made of the same material.

[0056] The at least one gas passage nozzle (325) is flexible
in some embodiments so that the Inflatable Upper Chamber
(300) might be deflated and compressed for storage and not
risking damage, which might occur if the at least one gas
passage nozzle (325) were a non-flexible material.

[0057] FIG. 4 provides details about a mathematical rela-
tionship of the shape of the Inflatable Upper Chamber (400) to
have a high optical efficiency. For purposes of FIG. 4, the
Inflatable Upper Chamber (400) is presumed to have a true
trapezoid shape.

[0058] Shown inFIG. 4 as a presumably true trapezoid, is a
Inflatable Upper Chamber solar radiation entrance (405),
which is dimensioned as “a’. In the FIG. 3 Inflatable Upper
Chamber (300), the inflatable upper chamber substantially
transparent refractive upper lens (305) is connected to the
Inflatable Upper Chamber (300) along this side.

[0059] Also shownin FIG. 4 is a Inflatable Upper Chamber
solar radiation exit (410) which is dimensioned as ‘b’. In the
FIG. 3 Inflatable Upper Chamber (300), the substantially
transparent lower lens (320) is connected to the Inflatable
Upper Chamber (300) along this side. As sides of a true
trapezoid, the Inflatable Upper Chamber solar radiation
entrance (405) and the Inflatable Upper Chamber solar radia-
tion exit (410) are parallel to each other.

[0060] Alsoshown in FIG. 4 are sides (415) of the Inflatable
Upper Chamber which are dimensioned as ‘h’ and form an
angle © (“theta”) against a right angle formed by side a, or
side b and a perpendicular line to side a, or side b.

[0061]
(a-b)/(2%h) )

[0062] Since every time the sunlight reflects at the inner
surface of the upper balloon, a percentage of solar energy is
lost. An optimized solar concentrator will have all sunlight

entering “a” reach exit “b” with minimal number of reflec-
tion. That is:

Based on this geometry, angle ® has a tangent of

F*tan(2*@)>(b+a)/2 2)
[0063] From trigonometric identities and formulas, we
have:

tan(20)=2*tan(O)/(1-tan(®)*tan(®)) 3)
[0064] Combining equations (1), (2), and (3), we have:

B> (a=b)21*[(a+b)(3b-a)]%° e}
[0065] For the Inflatable Upper Chamber (300) to have a

high optical efficiency, height h should satisfy equation (4) to
maximize concentrating the sunlight entering the Inflatable
Upper Chamber solar radiation entrance (405) and leaving the
Inflatable Upper Chamber solar radiation exit (410).

[0066] In effect, side ‘a’, the dimension of the Inflatable
Upper Chamber solar radiation entrance (405) should not be
greater than three times of dimension “b”, the Inflatable
Upper Chamber solar radiation exit (410), i.e.,

a<3b (©)]

[0067] FIGS. 5a and 55 shows an embodiment of an Lower
Chamber (500). In this embodiment, the Lower Chamber
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(500) models a semi-hollow cylinder comprising an inflatable
outer wall (505), a inner chamber (510) and at least one gas
passage nozzle (515).

[0068] The inflatable outer wall (505) provides support for
the Lower Chamber (500) to stage semi-right when inflated.
As with the Upper Chamber, the inflatable outer wall (505)
may be polyester film, including that sold under the Mylar®
brand. In other embodiments, the inflatable outer wall (505)
might be a polyvinyl chloride (PVC) film, polyester film,
polyethylene (PE) film, polyethylene terephthalate (PET)
film. The inflatable outer wall (505) could be opaque, trans-
parent, or have partial transparency.

[0069] The Lower Chamber (500) may serve a plurality of
purposes. In some embodiments, the Lower Chamber (500) is
a secondary solar concentrator to the Inflatable Upper Cham-
ber. In these embodiments, the inner chamber (510) com-
prises a reflective inner surface. As with the Upper Chamber,
the reflective inner surface may be clear polyester film,
including that sold under the Mylar® brand. In other embodi-
ments, the reflective inner surface might be reflective polyvi-
nyl chloride (PVC) film. In other embodiments, the reflective
inner surface might be aluminum metalized coating.

[0070] The inner chamber (510) also serves a holding res-
ervoir for cooking or heating foodstuff, heating beverages, or
both. In some embodiments, the Lower Chamber is integrated
with the cooking chamber. While the foodstuff or beverage
would typically be placed in a separate container to preserve
cleanliness of the foodstuff or beverage, the inner chamber
(510) might also serve as a container, for which the Lower
Chamber (500) might have a sealed bottom (not shown).
[0071] The atleast one gas passage nozzle (515) is a port for
the passage of a transparent gas into, out of; or into and out of
the Lower Chamber (500) so the Lower Chamber (500) may
beinflated, deflated, or inflated and deflated. In some embodi-
ments, there may be one gas passage nozzle (515). Other
embodiments may have a plurality of gas passage nozzles
(515).

[0072] The at least one gas passage nozzle (515) is flexible
in some embodiments so that all structures of the Lower
Chamber (500) might be made of the same material.

[0073] The at least one gas passage nozzle (515) is flexible
in some embodiments so that the Lower Chamber (500) might
be deflated and compressed for storage and not risking dam-
age, which might occur if the at least one gas passage nozzle
(515) were a non-flexible material.

[0074] In some embodiments, the Lower Chamber (500)
may also comprise a Lower Chamber transparent cover (520)
for trapping heated air within the Lower Chamber (500). In
this embodiment, the Lower Chamber (500) is a two-stage
solar concentrator. In some embodiments, the Lower Cham-
ber transparent cover (520) may be clear polyester film,
including that sold under the Mylar® brand.

[0075] FIG. 6 shows another embodiment of an Lower
Chamber (600). In this embodiment, the Lower Chamber
(600) models a toroid semi-circle comprising an outer surface
(605), an at least partially open inner chamber (610) and at
least one gas passage nozzle (615).

[0076] This embodiment of the LLower Chamber (600) pre-
sents certain advantages in that the toroid semi-circle shape,
when deflated, folds into a smaller size than some other
shapes.

[0077] Inthis embodiment, the Lower Chamber (600) may
cradle a food container and provide a base for the Inflatable
Upper Chamber as well. In some embodiments, the outer
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surface (605) may be a polyester film, including that sold
under the Mylar® brand. In other embodiments, the outer
surface (605) might be polyvinyl chloride (PVC) film.

[0078] Insome embodiments, the outer surface (605) may
be clear. In some embodiments, the outer surface (605) may
be reflective. In other embodiments, the outer surface (605)
might be aluminum metalized coating. If reflective, the
Lower Chamber (600) would assist in heating the food or
beverage within the Inflatable Light Weight Solar Cooker.
[0079] The at least partially open inner chamber (610) may
be small or large as designed to accommodate whatever cook-
ing container is used, if one is used. In some embodiments,
the at least partially open inner chamber (610) may have a
sealed bottom so that a flexible cooking container, perhaps
made of a flexible plastic, such as a polyethylene bag, or even
apaper bag, may be placed on the at least partially open inner
chamber (610) for heating and cooking.

[0080] The atleast one gas passage nozzle (615) is a port for
the passage of a transparent gas into, out of; or into and out of
the Lower Chamber (600) so the Lower Chamber (600) may
beinflated, deflated, or inflated and deflated. In some embodi-
ments, there may be one gas passage nozzle (615). Other
embodiments may have a plurality of gas passage nozzles
(615).

[0081] The at least one gas passage nozzle (615) is flexible
in some embodiments so that all structures of the Lower
Chamber (600) might be made of the same material.

[0082] The at least one gas passage nozzle (615) is flexible
in some embodiments so that the Lower Chamber (600) might
be deflated and compressed for storage and not risking dam-
age, which might occur if the at least one gas passage nozzle
(615) were a non-flexible material.

[0083] FIG. 7 shows another embodiment of an Lower
Chamber (700). In this embodiment, the Lower Chamber
(700) models a torus comprising an outer surface (705), an at
least partially open inner chamber (710) and at least one gas
passage nozzle (715).

[0084] As with the embodimentin FIG. 6. this embodiment
of the Lower Chamber (600) presents certain advantages in
that the toroid shape, when deflated, folds into a smaller size
than some other shapes.

[0085] In this embodiment, the Lower Chamber (700) is
deeper for cradling larger food container and provides a base
for the Inflatable Upper Chamber as well. In some embodi-
ments, the outer surface (705) may be a polyester film, includ-
ing that sold under the Mylar® brand. In other embodiments,
the outer surface (705) might be polyvinyl chloride (PVC)
film.

[0086] Insome embodiments, the outer surface (705) may
be clear. In some embodiments, the outer surface (705) may
be reflective polyester film or reflective polyvinyl chloride
(PVC) film In other embodiments, the reflective inner surface
might be aluminum metalized coating. If reflective, the
Lower Chamber (700) would assist in heating the food or
beverage within the Inflatable Light Weight Solar Cooker.
[0087] The at least partially open inner chamber (710) may
be small or large as designed to accommodate whatever cook-
ing container is used, if one is used. In some embodiments,
the at least partially open inner chamber (710) may have a
sealed bottom so that a flexible cooking container, perhaps
made of a flexible plastic, such as a polyethylene bag, or even
apaper bag, may be placed on the at least partially open inner
chamber (710) for heating and cooking.
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[0088] The atleast one gas passage nozzle (715) is a port for
the passage of a transparent gas into, out of; or into and out of
the Lower Chamber (700) so the Lower Chamber (700) may
beinflated, deflated, or inflated and deflated. In some embodi-
ments, there may be one gas passage nozzle (715). Other
embodiments may have a plurality of gas passage nozzles
(715).

[0089] The at least one gas passage nozzle (715) is flexible
in some embodiments so that all structures of the Lower
Chamber (700) might be made of the same material.

[0090] The at least one gas passage nozzle (715) is flexible
in some embodiments so that the Lower Chamber (700) might
be deflated and compressed for storage and not risking dam-
age, which might occur if the at least one gas passage nozzle
(715) were a non-flexible material.

[0091] FIG. 8 shows an embodiment of an Inflatable Light
Weight Solar Cooker (800) with an Inflatable Upper Chamber
(805) having an inner reflective surface as previously
described, a Lower Chamber (810) with reflective inner sur-
face (815), a Lower Chamber transparent cover (820), a sup-
porting stand (825) and supporting strap (830).

[0092] The Lower Chamber (810) is similar to other
embodiments. The distinction of Inflatable Light Weight
Solar Cooker (800) is that the Lower Chamber (810) with
reflective inner surface (815) is typically not inflatable.
[0093] In some embodiments, the Lower Chamber (810)
with reflective inner surface (815) may include a Lower
Chamber transparent cover (820) for trapping heated air
within the Lower Chamber (810) with reflective inner surface
(815). In some embodiments, the Lower Chamber transparent
cover (820) may be clear polyester film, including that sold
under the Mylar® brand. In some embodiments, the Lower
Chamber (810) may be integrated with the cooking chamber.
In some embodiments, the Lower Chamber transparent cover
(820) may be polyethylene (PE) film or polyethylene tereph-
thalate film.

[0094] Another distinction of the Inflatable Light Weight
Solar Cooker (800) is that a supporting stand (825) may be
present. Supporting stand (825) aids in keeping Inflatable
Upper Chamber (805) pointed at the Sun (S) without assis-
tance. As Inflatable Upper Chamber (805) is lightweight,
supporting stand (825) does not have to support much weight.
In some embodiments, supporting stand (825) may be com-
prise polyvinyl tubing, which is beneficial in being light-
weight, inexpensive, easy to cut to size, and easy to assemble
with off-the shelf supplies.

[0095] Another distinction of the Inflatable Light Weight
Solar Cooker (800) is that a supporting strap (830) may be
present. As with the supporting stand (825), the supporting
strap (830) aids in keeping Inflatable Upper Chamber (805)
pointed at the Sun (S) without assistance. Similarly, support-
ing strap (830) may be made from lightweight, off the shelf
materials, even bungee cords.

[0096] FIG. 9 shows an embodiment of an Inflatable Light
Weight Solar Cooker (900) with an Inflatable Upper Chamber
(905) having an inner reflective surface as previously
described, a Cowling with inner reflective surface (910), a
Lower Chamber (915), a cooking chamber (920), a support-
ing stand (925) and a supporting strap (930).

[0097] The Inflatable Light Weight Solar Cooker (900) is
similar to other embodiments of the Inflatable Light Weight
Solar Cooker, with the exception of the Cowling with inner
reflective surface (910). In other embodiments, the Inflatable
Upper Chamber of the Inflatable Light Weight Solar Cooker
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is typically resting on or within the Lower Chamber (915). If
the Lower Chamber is open, i.e., without a transparent cover,
heat may escape, while debris and contaminants may enter
the Cooking Chamber (920). The Cowling with inner reflec-
tive surface (910) aids in both trapping heat in, and blocking
debris and contaminants from entering the cooking chamber
(920). The Cowling with inner reflective surface (910) is also
helpful when the Sun (S) is low in the sky with the Cowling
with inner reflective surface (910) reflecting concentrated
light from the Inflatable Upper Chamber (905) into the Lower
Chamber (915). In some embodiments, the Cowling with
inner reflective surface (910) may be flexible. In some
embodiments, the Cowling with inner reflective surface (910)
may be integrated with the Lower Chamber (915).

[0098] FIG. 10 shows a method for delivering thrice-con-
centrated sunlight into a cooking chamber. The method
(1000) comprises:

[0099] Step 1010: concentrating sunlight by refraction
through an inflatable upper chamber substantially transparent
refractive upper lens (305) and passing the concentrated sun-
light into an Inflatable Upper Chamber (300),

[0100] Step 1020: concentrating the sunlight a second time
in the Inflatable Upper Chamber (300) with a substantially
reflective inner wall (315),

[0101] Step 1030: passing the sunlight through a substan-
tially transparent lower lens (320) to concentrate the sunlight
a third time by refraction, and

[0102] Step 1040: delivering the thrice-concentrated sun-
light into a cooking chamber.

[0103] These descriptions and drawings are embodiments
and teachings of the disclosure. All variations are within the
spirit and scope of the disclosure. This disclosure is not to be
considered as limiting the claims to only the embodiments
illustrated or discussed. Certain changes can be made in the
subject matter without departing from the spirit and the scope
of'this invention. It is realized that changes are possible within
the scope of this invention and it is further intended that each
structure or element recited in any of the claims is to be
understood as referring to all equivalent structure or elements.
The following claims are intended to cover the invention as
broadly as possible in whatever form it may be used.

What is claimed is:

1) An Inflatable Light Weight Solar Cooker comprising an
Inflatable Upper Chamber, a Lower Chamber, and a Cooking
Chamber.

2) The Inflatable Light Weight Solar Cooker of claim 1
wherein the Inflatable Upper Chamber comprises an inflat-
able upper chamber substantially transparent refractive upper
lens, a substantially conical outer wall, a substantially reflec-
tive inner wall, a substantially transparent lower lens, and at
least one gas passage nozzle.

3) The Inflatable Light Weight Solar Cooker of claim 2
wherein the inflatable upper chamber substantially transpar-
ent refractive upper lens comprises a flexible material
selected from the group consisting of polyester film, polyvi-
nyl film, polyethylene film, and polyethylene terephthalate
film.

4) The Inflatable Light Weight Solar Cooker of claim 2
wherein the substantially conical outer wall comprises a flex-
ible material selected from the group consisting of polyester
film, polyvinyl film, polyethylene film, and polyethylene
terephthalate film.

5) The Inflatable Light Weight Solar Cooker of claim 2
wherein the substantially reflective inner wall comprises a
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flexible material selected from the group consisting of reflec-
tive polyester film, reflective polyvinyl film, and aluminized
coating on a flexible substrate.

6) The Inflatable Light Weight Solar Cooker of claim 2
wherein the substantially transparent lower lens comprises a
flexible material selected from the group consisting of poly-
ester film, polyvinyl film, polyethylene film and polyethylene
terephthalate film.

7) The Inflatable Light Weight Solar Cooker of claim 2
wherein the least one gas passage nozzle is flexible.

8) The Inflatable Light Weight Solar Cooker of claim 2
wherein Inflatable Upper Chamber has an Inflatable Upper
Chamber solar radiation entrance width (‘a’), and an Inflat-
able Upper Chamber solar radiation exit width (‘b”), wherein
the Inflatable Upper Chamber solar radiation entrance width
(“a’) is less than three times the Inflatable Upper Chamber
solar radiation exit width (‘b’).

9) The Inflatable Light Weight Solar Cooker of claim 1
wherein the Lower Chamber comprises an inflatable outer
wall, a inner chamber and at least one gas passage nozzle and
has a substantially cylindrical shape.

10) The Inflatable Light Weight Solar Cooker of claim 1
further comprising a Lower Chamber transparent cover adja-
cently between the Inflatable Upper Chamber and the Lower
Chamber.

11) The Inflatable Light Weight Solar Cooker of claim 1
wherein the Lower Chamber is inflatable and comprises an
outer surface, an at least partially open inner chamber and at
least one gas passage nozzle and has a semi-circular toroidal
shape.

12) The Inflatable Light Weight Solar Cooker of claim 11
wherein the outer surface is reflective.
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13) The Inflatable Light Weight Solar Cooker of claim 1
wherein the Lower Chamber is inflatable and comprises an
outer surface, an at least partially open inner chamber and at
least one gas passage nozzle and has a toroidal shape.

14) The Inflatable Light Weight Solar Cooker of claim 1
further comprising a Supporting Stand adjacent to the Inflat-
able Upper Chamber for providing stability of the Inflatable
Upper Chamber with regard to the Lower Chamber.

15) The Inflatable Light Weight Solar Cooker of claim 1
further comprising a supporting strap affixing a supporting
stand to the Inflatable Upper Chamber.

16) The Inflatable Light Weight Solar Cooker of claim 1
further comprising a cowling with inner reflective surface
adjacently between the Inflatable Upper Chamber and the
Lower Chamber.

17) A method of delivering thrice-concentrated sunlight
into a cooking chamber comprising:

concentrating sunlight by refraction through an Inflatable

Upper Chamber Substantially Transparent Refractive
Upper Lens and passing the concentrated sunlight into
an Inflatable Upper Chamber,

concentrating the sunlight a second time in the Inflatable

Upper Chamber with a substantially reflective inner
wall,

passing the sunlight through a Substantially Transparent

Lower Lens to concentrate the sunlight a third time by
refraction, and

delivering the thrice-concentrated sunlight into a Cooking

Chamber.



