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(567)  Hulls for shotgun shells are formed of natural
plantfibers such as from bagasse, bamboo, banana, and
palm. Such hulls can be used in combination with con-
ventional bases to form shotgun shells. The hulls of these
shells, once used, will decompose to natural plant debris
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SHOTGUN SHELLS FROM NATURAL PLANT FIBERS

should they end up in a suitably moist environment. Some
hulls are formed integral with the base, the entirety being
made of natural plant fibers. Optionally, these include a
brass band.
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Description
BACKGROUND
Field of the Invention

[0001] Theinvention isinthe field of firearms and more
particularly in the field of shotgun ammunition.

Related Art

[0002] Shotgun shells (or shotshells or shotgun car-
tridges) hold a number of pellets, or shot, that are pro-
pelled from the barrel of a shotgun when fired. FIG. 1
illustrates an exemplary shotgun shell 100 in cross-sec-
tion. The shotgun shell 100 comprises a cylindrical hull
110joined toacylindricalbase 120. The hull 110is loaded
with shot 130 and a wad 140. The base 120 includes a
head 150, propellant 160, a base wad 170, and a primer
180. The propellant 160 can also extend into the hull 110.
The hull 110 and base 120 are both sized to fit within a
particular shotgun chamber, that is, both have the same
outside diameter which is slightly less than the inside
diameter of the shotgun chamber into which they must
fit easily but without much excess space.

[0003] Thehull 110 is typically made from a petroleum-
based plastic while the base 120 includes brass. In some
designs, the hull 110 is manufactured from wood pulp-
based paper that is coated with a wax coating to prevent
the paper from absorbing moisture and swelling. The
waxed paper is wound to form a cylinder. While paper
hulls 110 are water resistant due to the wax, they are not
waterproof. Accordingly, petroleum-based plastics gen-
erally have replaced paper as the preferred material for
hulls 110 in order to avoid the problem of not being wa-
terproof.

[0004] In some prior art shotgun shells 100, the head
150 is a short cylinder with a capped end, and the end
with the cap includes a circumferential lip that retains the
shotgun shell 100 at the end of the shotgun’s chamber.
The base wad 170 is a ringshaped component that holds
the primer 180 in its center and fits into the head 150
such that the primer 180 is held in position. At one time
base wads 170 were made from horsehair. The primer
180 is a pre-manufactured component comprising a
small, cylindrical metal can filled with a shock-sensitive
explosive. The primer 180 is press fit into a circular open-
ing in the capped end of the head 150.

[0005] The shot 130 comprises a number of equally
sized balls of a high-density material such as lead, tung-
sten, or bismuth. The wad 140 separates the shot 130
from the propellant 160 to prevent the shot 130 and pro-
pellant 160 from mixing, and keeps the propellant 160
packed tightly in place. The wad 140 also helps prevent
the gas generated by the burning propellant 160 from
blowing through the shot 140 rather than propelling it. It
will be appreciated that shotgun shells 100 commonly
include additional optional components, such as multiple
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wads, that have been omitted here for greater clarity.
[0006] The head 150is typically made of brass, or steel
thathas been brass plated. For some shotgun shells 100,
both the head 150 and the hull 110 are one integral brass
piece, while the hull 110 and head 150 in other shotgun
shells 100 are integrally made of plastic. In a variation of
the all-plastic shell 100, a brass ring is cast into the head
150 to provide strength. The length of the head 150 along
the length of the shotgun shell 100 can vary.

[0007] In a typical method of manufacturing a shotgun
shell 100, the base 120 is partially assembled with the
base wad 170 and primer 180 secured in the head 150.
An end of the hull 110 is fit inside of the head 150 and
the two are adhered together. With plastic or paper hulls
110, the overlapping region of the hull 110 and head 150
is heated to soften or melt the plastic or wax coating which
then sticks to the inside of the head 150 upon cooling.
Next, the propellant 160, wad 140, and shot 130 are add-
ed through the open end of the hull 110 and tamped down.
Finally, the open end of the hull 110 is crimped to seal it.

SUMMARY

[0008] The invention is defined in claims 1, 5 and 10,
respectively. Particular embodiments are set out in the
dependent claims.

An exemplary shotgun shell hull of the present invention
comprises a cylinder made of a natural plant fiber and
sized to fit a shotgun chamber, the cylinder crimped at
one end. Exemplary natural plant fibers include bagasse
from the production of sugarcane, leaf fibers like banana
and palm, and bamboo fibers. Exemplary shotgun shells
of the present invention comprise a hull as just described
adhered to a cylindrical head formed of brass or brass-
coated steel and including a primer. When the shotgun
shell is loaded, the head and hull includes a propellant
and shot.

[0009] Other exemplary shotgun shells of the present
invention comprise a cylindrical hull including a natural
plant fiber and sized to fit a shotgun chamber, the hull
crimped at one end, and a cylindrical head, integral with
the hull and also including the natural plantfiber, the head
including a primer. In various embodiments the head fur-
ther comprises a brass or brass-coated steel band.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a cross-sectional view of a shotgun
shell of the prior art and of embodiments of the present
invention.

DETAILED DESCRIPTION

[0011] The present invention is directed to hulls 110
for shotgun shells 100, to shotgun shells 100 including
such hulls 110, and to methods for manufacturing the
same. Hulls 110 of the present invention are made of a
natural plant fiber and optionally include some brass, but
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do not include plastics, or do not include petroleum-
based plastics, or do not include petroleum-based plas-
tics or bioplastics. As such, shotgun shells of the present
invention that mightend upin ecologically sensitive areas
like estuaries and marshes will degrade over time to nat-
ural organic debris, and optionally a small amount of
brass. Shotgun shells 100 with hulls 110 made of petro-
leum-based plastics do not decay. Havens et al. (US
9,528,800) discloses a plastic wad made specifically of
a bioplastic, polyhydroxyalkanoate, that decays to "be-
nign monomers and oligomers." While these may be be-
nign, they are still plastics, or the precursors thereof. Ad-
ditionally, as a wad of polyhydroxyalkanoate begins to
decay, the wad is first reduced to smaller pieces of plastic
that can be consumed by wildlife.

[0012] Natural plant fibers, as used herein, expressly
excludes plastics, including petroleumbased plastics and
bioplastics, and also excludes papers made from wood
pulp. Natural plant fibers are expressly limited to seed
fibers, fruit fibers, stalk fibers, leaf fibers, and bast fibers.
Particular examples of natural plant fibers include ba-
gasse from the production of sugarcane, leaf fibers like
banana and palm, and bamboo fibers.

[0013] The natural plant fibers are molded into cylin-
ders of appropriate wall thickness and diameter using
sufficient heat and pressure. The hulls 110 are sized as
appropriate for conventional shotgun shells 100 to fit con-
ventional shotguns. A release agent, such as cotton oil
or tung oil can be used. The resulting cylinders can be
trimmed to the desired length for a hull 110, or continuous
lengths can be produced and cut into segments of ap-
propriate length. Hulls 110 are optionally formed by mix-
ing the natural plant fibers with a biodegradable binder
such as any commonly available plant-based starch or
equivalents thereof as disclosed in Lehmann (US
2018/0014668 published on January 8, 2018) which is
incorporated herein by reference. Finished hulls 110 can
be coated with a biopolymer such as biopolyethylene,
also known as renewable polyethylene, polyethylene
(PE) or polylactide (PLA) or a waterproof coating such
as PVB resin as disclosed in Jiang (WO 1999050151 A1
published on October 7, 1999) which is also incorporated
herein by reference.

[0014] In some embodiments of the invention both the
hull 110 and the head 150 are integral and therefore both
formed as one piece from natural plant fibers. In embod-
iments made without brass, the head 150 is molded to
include a circumferential lip that retains the shotgun shell
100 at the end of the shotgun’s chamber. In those em-
bodiments in which the hull 110 and head 150 are inte-
gral, the primer 180 will always include a small amount
of metal so that the firing pin has something to strike.
Other embodiments include a brass band, as generally
illustrated by FIG. 1. In some of these embodiments, the
brass band includes the circumferential lip, while in other
embodiments the brass band is a simple cylinder and the
circumferential lip is molded from the natural plant fiber
as part of the head 150.
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[0015] Hulls 110 of the presentinvention can be made,
for example, by mixing a natural plant fiber, or a combi-
nation of natural plant fibers from different sources, with
a binder. The mixture is injected into a mold around a
mandrel and cured. After release from the mold the hulls
110 can be coated and dried. Shotgun shells 100 can be
assembled from the hulls 110 in the manner described
above. It will be appreciated that the finished hulls 110
ofthe presentinvention include actual fibers of the natural
plant fibers, and this is distinguished from plastic hulls
110 made from a plastic derived from natural plant fiber
through a process that eliminates those fibers to yield an
anisotropic material.

[0016] The embodiments discussed herein areillustra-
tive of the present invention. As these embodiments of
the present invention are described with reference to il-
lustrations, various modifications or adaptations of the
methods and or specific structures described may be-
come apparent to those skilled in the art. All such mod-
ifications, adaptations, or variations that rely upon the
teachings of the present invention, and through which
these teachings have advanced the art, are considered
to be within the spirit and scope of the present invention.
Hence, these descriptions and drawings should not be
considered in a limiting sense, as it is understood that
the present invention is in no way limited to only the em-
bodiments illustrated.

Claims

1. A shotgun shell hull comprising:
a cylinder comprising a natural plant fiber and sized
to fita shotgun chamber, the cylinder crimped atone
end.

2. The shotgun shell hull of claim 1, wherein the natural
plant fiber comprises bagasse.

3. The shotgun shell hull of claim 1, wherein the natural
plant fiber comprises a leaf fiber.

4. The shotgun shell hull of claim 1, wherein the natural
plant fiber comprises bamboo fiber.

5. A shotgun shell comprising:

a cylindrical hull including a natural plant fiber
and sized to fit a shotgun chamber, the hull
crimped at one end; and

a cylindrical head formed of brass or brass-coat-
ed steel and including a primer, the hull being
adhered to the head.

6. The shotgun shell of claim 5, wherein the head and
hull include a propellant and shot.

7. The shotgun shell of claim 5 or 6, wherein the natural
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plant fiber comprises bagasse.

8. Theshotgun shell of claim 5 or 6, wherein the natural
plant fiber comprises a leaf fiber.

5
9. Theshotgun shell of claim 5 or 6, wherein the natural
plant fiber comprises bamboo fiber.
10. A shotgun shell comprising:
10

a cylindrical hull including a natural plant fiber
and sized to fit a shotgun chamber, the hull
crimped at one end; and

a cylindrical head, integral with the hull and also
including the natural plantfiber, the head includ- 75
ing a primer.

11. The shotgun shell of claim 10, wherein the head and
hull include a propellant and shot.

20
12. The shotgun shell of claim 10 or 11, wherein the nat-
ural plant fiber comprises bagasse.
13. The shotgun shell of claim 10 or 11, wherein the nat-
ural plant fiber comprises a leaf fiber. 25

14. The shotgun shell of claim 10 or 11, wherein the nat-
ural plant fiber comprises bamboo fiber.

15. The shotgun shell of any of claims 10 to 14, wherein 30
the head further comprises a brass or brass-coated
steel band.
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