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Description
Technical Field of the Invention

[0001] The present invention relates in general to the
field of ammunition, specifically to compositions and
methods of making primer inserts made by joining two
or more primer insert portions to form a primer insert for
polymer ammunition.

[0002] In the following 1 inch = 25.4 mm.
Background Art
[0003] Without limiting the scope of the invention, its

background is described in connection with lightweight
polymer cartridge casing ammunition. Conventional am-
munition cartridge casings for rifles and machine guns,
as well as larger caliber weapons, are made from brass,
which is heavy, expensive, and potentially hazardous.
There exists a need for lighter weight ammunition and
cartridge replacement for brass ammunition to increase
mission performance and operational capabilities. Light-
weight polymer cartridge casing ammunition must meet
the reliability and performance standards of existing
fielded ammunition and be interchangeable with brass
cartridge casing ammunition in existing weaponry.
Although, ammunition cartridges made partially of poly-
mer has been known for many years, their safety, ballis-
tic, handling characteristics, and survive physical and
natural conditions to which they will be exposed during
the ammunition’s intended life cycle have all failed to
meet the standards necessary. US 2017/261296 A1 dis-
closes a two piece primer insert of the related art.
[0004] Forexample, U.S. Patent Application Serial No.
11/160,682 discloses a base for a cartridge casing body
for an ammunition article, the base having an ignition
device; an attachment device at one end thereof, the
attachment device being adapted to the base to a car-
tridge casing body; wherein the base is made from plas-
tic, ceramic, or a composite material.

[0005] U.S. Patent Application No. 7,610,858 dis-
closes an ammunition cartridge assembled from a sub-
stantially cylindrical polymeric cartridge casing body de-
fining a casing headspace with an open projectile-end
and an end opposing the projectile-end, wherein the
casing body has a substantially cylindrical injection
molded polymeric bullet-end component with opposing
first and second ends, the first end of which is the pro-
jectile-end of the casing body and the second end has a
male or female coupling element; and a cylindrical poly-
meric middle body component with opposing first and
second ends, wherein the first end has a coupling ele-
ment that is a mate for the projectile-end coupling ele-
ment and joins the first end of the middle body component
to the second end of the bullet-end component, and the
second end is the end of the casing body opposite the
projectile end and has amale or female coupling element;
and a cylindrical cartridge casing head-end component
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with an essentially closed base end with a primer hole
opposite an open end with a coupling element that is a
mate for the coupling element on the second end of the
middle body and joins the second end of the middle body
component to the open end of the head-end component;
wherein the middle body component is formed from a
material more ductile than the material head-end com-
ponent is formed from but equal or less ductile than the
material the bullet-end component is formed from. Meth-
ods for assembling ammunition cartridges and ammuni-
tion cartridges having the headspace length larger than
the corresponding headspace length of the chamber of
the intended weapon measured at the same basic dia-
meter for the cartridge casing without being so large as to
jam the weapon or otherwise interfere with its action are
also disclosed.

[0006] Shortcomings of the known methods of produ-
cing plastic or substantially plastic ammunition include
the possibility of the projectile being pushed into the
cartridge casing, the bullet pull being too light such that
the bullet can fall out, the bullet pull being too insufficient
to create sufficient chamber pressure, the bullet pull not
being uniform from round to round, and portions of the
cartridge casing breaking off upon firing causing the
weapon to jam or damage or danger when subsequent
rounds are fired or when the casing portions themselves
become projectiles. To overcome the above shortcom-
ings, improvements in cartridge case design and perfor-
mance polymer materials are needed.

Disclosure of the Invention

[0007] The invention is a two piece primer insert ac-
cording to claim 1. Further embodiments are disclosed in
the appended claims.

[0008] The two piece primer insert, wherein the insert
joint is threaded, riveted, locked, friction fitted, pressed,
coined, snap fitted, chemical bonded, chemical welded,
soldered, smelted, sintered, adhesive bonded, laser
welded, ultrasonic welded, friction spot welded, friction
stir welded or a combination thereof. The two piece
primer insert, wherein the first primer insert portion 12,
the second primer insert portion 14 or both are formed
independently by metal injection molding, polymer injec-
tion molding, stamping, pressing, milling, molding, ma-
chining, punching, fine blanking, smelting, or any other
method that will form insert portions that may be joined
together to form a primer insert. The two piece primer,
wherein the first primer insert portion 12, the second
primer insert portion 14 or both independently comprises
a polymer, a metal, an alloy, or a ceramic alloy. The two
piece primer, wherein the first primerinsert portion 12 and
the second primer insert portion 14 comprise of the same
material or different materials.

[0009] The two piece primer, further comprising a sup-
port structure 90 positioned about the cylindrical insert
coupling element 18. The two piece primer insert, where-
in the support structure 90 is positioned about the insert
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transition 22. The two piece primer insert, wherein the
support structure 90 extends at least partially into the
insert joint 16. The two piece primer insert, wherein the
support structure 90 is a mesh, a sheet or a weave. The
two piece primer insert, further comprising one or more
surface protrusions 100 positioned about the cylindrical
insert coupling element 18.

[0010] The present invention provided a method of
making a two piece primer insert forammunition compris-
ing the steps of: providing a first primer insert portion 12
comprising: a cylindrical insert coupling element 18 hav-
ing an insert tip 20 at one end opposite a cylindrical first
primer insert portion joining region 24, and an insert
transition 22 located between the insert tip 20 and the
cylindrical first primer insert portion joining region 24;
providing a second primer insert portion 14 comprising:
ainner surface 28 connected to an extraction flange 44 by
a cylindrical second primer insert portion joining region
40, a primer recess 32 located within the cylindrical
second primer insert portion joining region 40, a primer
flash aperture 30 through the inner surface 28 into the
primer recess 32, and a flash aperture groove 38 around
the primer flash aperture 30 in the primer recess 32;
inserting the cylindrical second primer insert portion join-
ing region 40 into the cylindrical first primer insert portion
joining region 24 to form an insert joint 16 located be-
tween the first primer insert portion 12 and the second
primer insert portion 14 to form a two piece primer insert.
[0011] Themethod, whereintheinsertjointisthreaded,
riveted, locked, friction fitted, pressed, coined, snap
fitted, chemical bonded, chemical welded, soldered,
smelted, sintered, adhesive bonded, laser welded, ultra-
sonicwelded, friction spot welded, friction stirwelded ora
combination thereof. The method, wherein the first pri-
mer insert portion 12, the second primer insert portion 14
or both are formed independently by metal injection
molding, polymer injection molding, stamping, pressing,
milling, molding, machining, punching, fine blanking,
smelting, or any other method that will form insert por-
tions that may be joined together to form a primer insert.
The method, wherein the first primer insert portion 12, the
second primer insert portion 14 or both independently
comprises a polymer, a metal, an alloy, or a ceramic alloy.
The method, wherein the first primer insert portion 12 and
the second primer insert portion 14 comprise of the same
material or different materials. The method, further com-
prising the step of positioning a support structure 90
between the cylindrical second primer insert portion join-
ing region 40 and the cylindrical first primer insert portion
joining region 24 wherein the support structure 90 ex-
tends about the cylindrical insert coupling element 18.
The method, wherein the support structure 90 is posi-
tioned about the insert transition 22. The method, where-
in the support structure 90 extends at least partially into
the insert joint 16. The method, wherein the support
structure 90 is a mesh, a sheet or a weave. The method,
further comprising the step of adding one or more surface
protrusions 100 positioned about the cylindrical insert

10

15

20

25

30

35

40

45

50

55

coupling element 18.
[0012] The present invention provided a polymer am-
munition cartridge comprising: a two piece primer insert
for ammunition comprising: a first primer insert portion 12
comprising: a cylindrical insert coupling element 18 hav-
ing an insert tip 20 at one end opposite a cylindrical first
primer insert portion joining region 24, and an insert
transition 22 located between the insert tip 20 and the
cylindrical first primer insert portion joining region 24; a
second primer insert portion 14 comprising: a inner sur-
face 28 connected to an extraction flange 44 by a cylind-
rical second primer insert portion joining region 40, a
primer recess 32 located within the cylindrical second
primer insert portion joining region 40, a primer flash
aperture 30 through the inner surface 28 into the primer
recess 32, and a flash aperture groove 38 around the
primer flash aperture 30 in the primer recess 32; and an
insert joint 16 located between the first primer insert
portion 12 and the second primer insert portion 14,
wherein the cylindrical first primer insert portion joining
region 24 is adjacent to the cylindrical second primer
insert portion joining region 40 to form a two piece primer
insert; a substantially cylindrical polymeric middle body
extending about the two piece primer insert, wherein the
substantially cylindrical polymeric middle body com-
prises: a substantially cylindrical polymeric bullet-end
coupling element at a first end of the substantially cylind-
rical polymeric middle body opposite a substantially cy-
lindrical polymeric coupling end connected by a powder
chamber, wherein the substantially cylindrical polymeric
coupling end extends over the substantially cylindrical
coupling element and covers an circumferential surface
of the primer flash hole aperture ; and a substantially
cylindrical polymeric bullet-end upper portion comprising
a bullet-end coupling element connected to the substan-
tially cylindrical polymeric bullet-end coupling element
opposite a projectile aperture adapted to engage a bullet.
[0013] The polymeric ammunition cartridge wherein
the polymeric ammunition cartridge has a caliber se-
lected
from .223, .243, .25-06, .270, .300, .308, .338, .30-30,-
.30-06, .45-70 or .50-90, 50 caliber, 45 caliber, 380
caliber or 38 caliber, 5.56 mm, 6 mm, 7 mm, 7.62 mm,
8 mm, 9 mm, 10 mm, or 12.7 mm. The polymeric ammu-
nition cartridge wherein the polymeric ammunition car-
tridge has a caliber selected from .308, .338, 50 caliber,
5.56 mm, 7.62 mm, or 12.7 mm. The polymeric ammuni-
tion cartridge wherein the substantially cylindrical poly-
meric middle body is formed from a ductile polymer, a
nylon polymer or a fiber-reinforced polymeric composite.
The polymeric ammunition cartridge wherein the sub-
stantially cylindrical polymeric bullet-end upper portion
comprises a ductile polymer, a nylon polymer or a fiber-
reinforced polymeric composite. The polymeric ammuni-
tion cartridge wherein the substantially cylindrical poly-
meric middle body comprise a polymers selected from
the group consisting of polyurethane prepolymer, cellu-
lose, fluoro-polymer, ethylene inter-polymer alloy elasto-
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mer, ethylene vinyl acetate, nylon, polyether imide,
polyester elastomer, polyester sulfone, polyphenyl
amide, polypropylene, polyvinylidene fluoride or thermo-
set polyurea elastomer, acrylics, homopolymers, acet-
ates, copolymers, acrylonitrile-butadinen-styrene, ther-
moplastic fluoro polymers, inomers, polyamides, polya-
mide-imides, polyacrylates, polyatherketones, polyaryl-
sulfones, polybenzimidazoles, polycarbonates, polybu-
tylene, terephthalates, polyether imides, polyether sul-
fones, thermoplastic polyimides, thermoplastic polyur-
ethanes, polyphenylene sulfides, polyethylene, polypro-
pylene, polysulfones, polyvinylchlorides, styrene acrylo-
nitriles, polystyrenes, polyphenylene, ether blends, styr-
ene maleic anhydrides, polycarbonates, allyls, aminos,
cyanates, epoxies, phenolics, unsaturated polyesters,
bismaleimides, polyurethanes, silicones, vinylesters, ur-
ethane hybrids, polyphenylsulfones, copolymers of poly-
phenylsulfones with polyethersulfones or polysulfones,
copolymers of polyphenylsulfones with siloxanes, blends
of polyphenylsulfones with polysiloxanes, poly(etherimi-
desiloxane) copolymers, blends of polyetherimides and
polysiloxanes, and blends of polyetherimides and
poly(etherimide-siloxane) copolymers. The polymeric
ammunition cartridge wherein the substantially cylindri-
cal polymeric bullet-end upper portion comprise a poly-
mers selected from the group consisting of polyurethane
prepolymer, cellulose, fluoro-polymer, ethylene inter-
polymer alloy elastomer, ethylene vinyl acetate, nylon,
polyether imide, polyester elastomer, polyester sulfone,
polyphenyl amide, polypropylene, polyvinylidene fluoride
or thermoset polyurea elastomer, acrylics, homopoly-
mers, acetates, copolymers, acrylonitrile-butadinen-
styrene, thermoplastic fluoro polymers, inomers, polya-
mides, polyamide-imides, polyacrylates, polyatherke-
tones, polyaryl-sulfones, polybenzimidazoles, polycar-
bonates, polybutylene, terephthalates, polyether imides,
polyether sulfones, thermoplastic polyimides, thermo-
plastic polyurethanes, polyphenylene sulfides, polyethy-
lene, polypropylene, polysulfones, polyvinylchlorides,
styrene acrylonitriles, polystyrenes, polyphenylene,
ether blends, styrene maleic anhydrides, polycarbo-
nates, allyls, aminos, cyanates, epoxies, phenolics, un-
saturated polyesters, bismaleimides, polyurethanes, si-
licones, vinylesters, urethane hybrids, polyphenylsul-
fones, copolymers of polyphenylsulfones with polyether-
sulfones or polysulfones, copolymers of polyphenylsul-
fones with siloxanes, blends of polyphenylsulfones with
polysiloxanes, poly(etherimidesiloxane) copolymers,
blends of polyetherimides and polysiloxanes, and blends
of polyetherimides and poly(etherimide-siloxane) copo-
lymers. The polymeric ammunition cartridge wherein the
substantially cylindrical polymeric bullet-end and the
substantially cylindrical polymeric bullet-end upper por-
tion are welded or bonded together. The polymeric am-
munition cartridge wherein the substantially cylindrical
polymeric bullet-end coupling element is welded or
bonded to the substantially cylindrical polymeric bullet-
end upper portion. The polymeric ammunition cartridge
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wherein the insert joint is threaded, riveted, locked, fric-
tion fitted, pressed, coined, snap fitted, chemical bonded,
chemical welded, soldered, smelted, sintered, adhesive
bonded, laser welded, ultrasonic welded, friction spot
welded, friction stir welded or a combination thereof.
The polymeric ammunition cartridge wherein the first
primer insert portion 12, the second primer insert portion
14 or both are formed independently by metal injection
molding, polymer injection molding, stamping, pressing,
milling, molding, machining, punching, fine blanking,
smelting, or any other method that will form insert por-
tions that may be joined together to form a primer insert.
The polymeric ammunition cartridge wherein the first
primer insert portion 12, the second primer insert portion
14 or both independently comprises a polymer, a metal,
an alloy, or a ceramic alloy. The polymeric ammunition
cartridge wherein the first primer insert portion 12 and the
second primer insert portion 14 comprise of the same
material or different materials. The polymeric ammunition
cartridge further comprising a support structure 90 posi-
tioned about the cylindrical insert coupling element 18.
The polymeric ammunition cartridge wherein the support
structure 90 is positioned about the insert transition 22.
The polymeric ammunition cartridge wherein the support
structure 90 extends at least partially into the insert joint
16. The polymeric ammunition cartridge wherein the
support structure 90 is a mesh, a sheet or a weave.
The polymeric ammunition cartridge further comprising
one or more surface protrusions 100 positioned about the
cylindrical insert coupling element 18.

[0014] The present invention provided a method of
making a polymer ammunition cartridge comprising the
steps of: providing a two piece primer insert for ammuni-
tion comprising: a first primer insert portion 12 compris-
ing: a cylindrical insert coupling element 18 having an
insert tip 20 at one end opposite a cylindrical first primer
insert portion joining region 24, and an insert transition 22
located between the insert tip 20 and the cylindrical first
primer insert portion joining region 24; a second primer
insert portion 14 comprising: a inner surface 28 con-
nected to an extraction flange 44 by a cylindrical second
primer insert portion joining region 40, a primer recess 32
located within the cylindrical second primer insert portion
joining region 40, a primer flash aperture 30 through the
inner surface 28 into the primer recess 32, and a flash
aperture groove 38 around the primer flash aperture 30in
the primer recess 32; and an insert joint 16 located
between the first primer insert portion 12 and the second
primer insert portion 14, wherein the cylindrical first pri-
mer insert portion joining region 24 is adjacent to the
cylindrical second primer insert portion joining region 40
to form a two piece primer insert; overmolding a substan-
tially cylindrical polymeric middle body by molding a
polymer over the two piece primer insert, wherein the
substantially cylindrical polymeric middle body com-
prises: a substantially cylindrical polymeric bullet-end
coupling element at a first end of the substantially cylind-
rical polymeric middle body opposite a substantially cy-
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lindrical polymeric coupling end connected by a powder
chamber, wherein the substantially cylindrical polymeric
coupling end extends over the substantially cylindrical
coupling element and covers an circumferential surface
of the primer flash hole aperture; molding a substantially
cylindrical polymeric bullet-end upper portion comprising
a bullet-end coupling element connected to the substan-
tially cylindrical polymeric bullet-end coupling element
opposite a projectile aperture adapted to engage a bullet;
and connecting the substantially cylindrical polymeric
middle body and the substantially cylindrical polymeric
bullet-end upper portion to form a polymer ammunition
cartridge.
[0015] The method wherein the polymeric ammunition
cartridge has a caliber selected
from .223, .243, .25-06, .270, .300, .308, .338, .30-30,-
.30-06, .45-70 or .50-90, 50 caliber, 45 caliber, 380
caliber or 38 caliber, 5.56 mm, 6 mm, 7 mm, 7.62 mm,
8 mm, 9 mm, 10 mm, or 12.7 mm. The method wherein
the polymeric ammunition cartridge has a caliber se-
lected from .308, .338, 50 caliber, 5.56 mm, 7.62 mm,
or 12.7 mm. The method wherein the substantially cy-
lindrical polymeric middle body is formed from a ductile
polymer, a nylon polymer or a fiber-reinforced polymeric
composite. The method wherein the substantially cylind-
rical polymeric bullet-end upper portion comprises a
ductile polymer, a nylon polymer or a fiber-reinforced
polymeric composite. The method wherein the substan-
tially cylindrical polymeric middle body comprise a poly-
mers selected from the group consisting of polyurethane
prepolymer, cellulose, fluoro-polymer, ethylene inter-
polymer alloy elastomer, ethylene vinyl acetate, nylon,
polyether imide, polyester elastomer, polyester sulfone,
polyphenyl amide, polypropylene, polyvinylidene fluoride
or thermoset polyurea elastomer, acrylics, homopoly-
mers, acetates, copolymers, acrylonitrile-butadinen-
styrene, thermoplastic fluoro polymers, inomers, polya-
mides, polyamide-imides, polyacrylates, polyatherke-
tones, polyaryl-sulfones, polybenzimidazoles, polycar-
bonates, polybutylene, terephthalates, polyether imides,
polyether sulfones, thermoplastic polyimides, thermo-
plastic polyurethanes, polyphenylene sulfides, polyethy-
lene, polypropylene, polysulfones, polyvinylchlorides,
styrene acrylonitriles, polystyrenes, polyphenylene,
ether blends, styrene maleic anhydrides, polycarbo-
nates, allyls, aminos, cyanates, epoxies, phenolics, un-
saturated polyesters, bismaleimides, polyurethanes, si-
licones, vinylesters, urethane hybrids, polyphenylsul-
fones, copolymers of polyphenylsulfones with polyether-
sulfones or polysulfones, copolymers of poly-phenylsul-
fones with siloxanes, blends of polyphenylsulfones with
polysiloxanes, poly(etherimide-siloxane) copolymers,
blends of polyetherimides and polysiloxanes, and blends
of polyetherimides and poly(etherimidesiloxane) copoly-
mers. The method wherein the substantially cylindrical
polymeric bullet-end upper portion comprise a polymers
selected from the group consisting of polyurethane pre-
polymer, cellulose, fluoro-polymer, ethylene inter-poly-
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mer alloy elastomer, ethylene vinyl acetate, nylon, poly-
etherimide, polyester elastomer, polyester sulfone, poly-
phenyl amide, polypropylene, polyvinylidene fluoride or
thermoset polyurea elastomer, acrylics, homopolymers,
acetates, copolymers, acrylonitrile-butadinen-styrene,
thermoplastic fluoro polymers, inomers, polyamides,
polyamide-imides, polyacrylates, polyatherketones,
polyaryl-sulfones, polybenzimidazoles, polycarbonates,
polybutylene, terephthalates, polyether imides, poly-
ether sulfones, thermoplastic polyimides, thermoplastic
polyurethanes, polyphenylene sulfides, polyethylene,
polypropylene, polysulfones, polyvinylchlorides, styrene
acrylonitriles, polystyrenes, polyphenylene, ether
blends, styrene maleic anhydrides, polycarbonates, al-
lyls, aminos, cyanates, epoxies, phenolics, unsaturated
polyesters, bismaleimides, polyurethanes, silicones, vi-
nylesters, urethane hybrids, polyphenylsulfones, copo-
lymers of polyphenylsulfones with polyethersulfones or
polysulfones, copolymers of poly-phenylsulfones with
siloxanes, blends of polyphenylsulfones with polysilox-
anes, poly(etherimide-siloxane) copolymers, blends of
polyetherimides and polysiloxanes, and blends of poly-
etherimides and poly(etherimide-siloxane) copolymers.
The method wherein the substantially cylindrical poly-
meric bullet-end and the substantially cylindrical poly-
meric bullet-end upper portion are welded or bonded
together. The method wherein the substantially cylindri-
cal polymeric bullet-end coupling element is welded or
bonded to the substantially cylindrical polymeric bullet-
end upper portion. The method wherein the insert joint is
threaded, riveted, locked, friction fitted, pressed, coined,
snap fitted, chemical bonded, chemical welded, sol-
dered, smelted, sintered, adhesive bonded, laser
welded, ultrasonic welded, friction spot welded, friction
stir welded or a combination thereof. The method where-
in the first primer insert portion 12, the second primer
insert portion 14 or both are formed independently by
metal injection molding, polymer injection molding,
stamping, pressing, milling, molding, machining, punch-
ing, fine blanking, smelting, or any other method that will
form insert portions that may be joined together to form a
primer insert. The method wherein the first primer insert
portion 12, the second primer insert portion 14 or both
independently comprises a polymer, a metal, an alloy, or
a ceramic alloy. The method wherein the first primer
insert portion 12 and the second primer insert portion
14 comprise of the same material or different materials.
The method further comprising a support structure 90
positioned about the cylindrical insert coupling element
18. The method wherein the support structure 90 is
positioned about the insert transition 22. The method
wherein the support structure 90 extends atleast partially
into the insert joint 16. The method wherein the support
structure 90 is a mesh, a sheet or a weave. The method
further comprising the step of adding one or more surface
protrusions 100 positioned about the cylindrical insert
coupling element 18.

[0016] The present invention provided a polymeric
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ammunition comprising: a two piece primer insert for
ammunition comprising: a first primer insert portion 12
comprising: a cylindrical insert coupling element 18 hav-
ing an insert tip 20 at one end opposite a cylindrical first
primer insert portion joining region 24, and an insert
transition 22 located between the insert tip 20 and the
cylindrical first primer insert portion joining region 24; a
second primer insert portion 14 comprising: a inner sur-
face 28 connected to an extraction flange 44 by a cylind-
rical second primer insert portion joining region 40, a
primer recess 32 located within the cylindrical second
primer insert portion joining region 40, a primer flash
aperture 30 through the inner surface 28 into the primer
recess 32, and a flash aperture groove 38 around the
primer flash aperture 30 in the primer recess 32; and an
insert joint 16 located between the first primer insert
portion 12 and the second primer insert portion 14,
wherein the cylindrical first primer insert portion joining
region 24 is adjacent to the cylindrical second primer
insert portion joining region 40 to form a two piece primer
insert; a substantially cylindrical polymeric middle body
extending about the three piece primer insert, wherein
the substantially cylindrical polymeric middle body com-
prises: a substantially cylindrical polymeric bullet-end
coupling element at a first end of the substantially cylind-
rical polymeric middle body opposite a substantially cy-
lindrical polymeric coupling end connected by a powder
chamber, wherein the substantially cylindrical polymeric
coupling end extends over the substantially cylindrical
coupling element and covers an circumferential surface
of the primer flash hole aperture; a substantially cylind-
rical polymeric bullet-end upper portion comprising a
bullet-end coupling element connected to the substan-
tially cylindrical polymeric bullet-end coupling element
opposite a projectile aperture adapted to engage a bullet;
apropellant atleast partially filling the powder chamber; a
primer inserted into the primer recess; and a bullet fric-
tionally fitted in the bullet-end aperture.
[0017] The polymeric ammunition wherein the poly-
meric ammunition cartridge has a caliber selected
from .223, .243, .25-06, .270, .300, .308, .338, .30-30,-
.30-06, .45-70 or .50-90, 50 caliber, 45 caliber, 380
caliber or 38 caliber, 5.56 mm, 6 mm, 7 mm, 7.62 mm,
8 mm, 9 mm, 10 mm, or 12.7 mm. The polymeric ammu-
nition wherein the polymeric ammunition cartridge has a
caliber selected from .308, .338, 50 caliber, 5.56 mm,
7.62 mm, or 12.7 mm. The polymeric ammunition where-
in the substantially cylindrical polymeric middle body is
formed from a ductile polymer, a nylon polymer or a fiber-
reinforced polymeric composite. The polymeric ammuni-
tion wherein the substantially cylindrical polymeric bullet-
end upper portion comprises a ductile polymer, a nylon
polymer or a fiber-reinforced polymeric composite. The
polymeric ammunition wherein the substantially cylind-
rical polymeric middle body comprise a polymers se-
lected from the group consisting of polyurethane prepo-
lymer, cellulose, fluoro-polymer, ethylene inter-polymer
alloy elastomer, ethylene vinyl acetate, nylon, polyether
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imide, polyester elastomer, polyester sulfone, polyphenyl
amide, polypropylene, polyvinylidene fluoride or thermo-
set polyurea elastomer, acrylics, homopolymers, acet-
ates, copolymers, acrylonitrile-butadinen-styrene, ther-
moplastic fluoro polymers, inomers, polyamides, polya-
mide-imides, polyacrylates, polyatherketones, polyaryl-
sulfones, polybenzimidazoles, polycarbonates, polybu-
tylene, terephthalates, polyether imides, polyether sul-
fones, thermoplastic polyimides, thermoplastic polyur-
ethanes, polyphenylene sulfides, polyethylene, polypro-
pylene, polysulfones, polyvinylchlorides, styrene acrylo-
nitriles, polystyrenes, polyphenylene, ether blends, styr-
ene maleic anhydrides, polycarbonates, allyls, aminos,
cyanates, epoxies, phenolics, unsaturated polyesters,
bismaleimides, polyurethanes, silicones, vinylesters, ur-
ethane hybrids, polyphenylsulfones, copolymers of poly-
phenylsulfones with polyethersulfones or polysulfones,
copolymers of poly-phenylsulfones with siloxanes,
blends of polyphenylsulfones with polysiloxanes,
poly(etherimide-siloxane) copolymers, blends of poly-
etherimides and polysiloxanes, and blends of polyether-
imides and poly(etherimide-siloxane) copolymers. The
polymeric ammunition wherein the substantially cylind-
rical polymeric bullet-end upper portion comprise a poly-
mers selected from the group consisting of polyurethane
prepolymer, cellulose, fluoro-polymer, ethylene inter-
polymer alloy elastomer, ethylene vinyl acetate, nylon,
polyether imide, polyester elastomer, polyester sulfone,
polyphenylamide, polypropylene, polyvinylidene fluoride
or thermoset polyurea elastomer, acrylics, homopoly-
mers, acetates, copolymers, acrylonitrile-butadinen-
styrene, thermoplastic fluoro polymers, inomers, polya-
mides, polyamide-imides, polyacrylates, polyatherke-
tones, polyaryl-sulfones, polybenzimidazoles, polycar-
bonates, polybutylene, terephthalates, polyether imides,
polyether sulfones, thermoplastic polyimides, thermo-
plastic polyurethanes, polyphenylene sulfides, polyethy-
lene, polypropylene, polysulfones, polyvinylchlorides,
styrene acrylonitriles, polystyrenes, polyphenylene,
ether blends, styrene maleic anhydrides, polycarbo-
nates, allyls, aminos, cyanates, epoxies, phenolics, un-
saturated polyesters, bismaleimides, polyurethanes, si-
licones, vinylesters, urethane hybrids, polyphenylsul-
fones, copolymers of polyphenylsulfones with polyether-
sulfones or polysulfones, copolymers of poly-phenylsul-
fones with siloxanes, blends of polyphenylsulfones with
polysiloxanes, poly(etherimide-siloxane) copolymers,
blends of polyetherimides and polysiloxanes, and blends
of polyetherimides and poly(etherimide-siloxane) copo-
lymers. The polymeric ammunition wherein the substan-
tially cylindrical polymeric bullet-end and the substan-
tially cylindrical polymeric bullet-end upper portion are
welded or bonded together. The polymeric ammunition
wherein the substantially cylindrical polymeric bullet-end
coupling elementis welded or bonded to the substantially
cylindrical polymeric bullet-end upper portion. The poly-
meric ammunition wherein the insert joint is threaded,
riveted, locked, friction fitted, pressed, coined, snap
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fitted, chemical bonded, chemical welded, soldered,
smelted, sintered, adhesive bonded, laser welded, ultra-
sonic welded, friction spot welded, friction stirwelded ora
combination thereof. The polymeric ammunition wherein
the first primer insert portion 12, the second primer insert
portion 14 or both are formed independently by metal
injection molding, polymer injection molding, stamping,
pressing, milling, molding, machining, punching, fine
blanking, smelting, or any other method that will form
insert portions that may be joined together to form a
primerinsert. The polymeric ammunition wherein the first
primer insert portion 12, the second primer insert portion
14 or both independently comprises a polymer, a metal,
an alloy, or a ceramic alloy. The polymeric ammunition
wherein the first primer insert portion 12 and the second
primer insert portion 14 comprise of the same material or
different materials. The polymeric ammunition further
comprising a support structure 90 positioned about the
cylindrical insert coupling element 18. The polymeric
ammunition wherein the support structure 90 is posi-
tioned about the insert transition 22. The polymeric am-
munition wherein the support structure 90 extends at
least partially into the insert joint 16. The polymeric
ammunition wherein the support structure 90 is a mesh,
a sheet or a weave. The polymeric ammunition further
comprising one or more surface protrusions 100 posi-
tioned about the cylindrical insert coupling element 18.

[0018] The present invention provided a method of
making polymeric ammunition comprising the steps of:
providing a two piece primer insert for ammunition com-
prising: a first primer insert portion 12 comprising: a
cylindrical insert coupling element 18 having an insert
tip 20 at one end opposite a cylindrical first primer insert
portion joining region 24, and an insert transition 22
located between the insert tip 20 and the cylindrical first
primer insert portion joining region 24; a second primer
insert portion 14 comprising: a inner surface 28 con-
nected to an extraction flange 44 by a cylindrical second
primer insert portion joining region 40, a primer recess 32
located within the cylindrical second primer insert portion
joining region 40, a primer flash aperture 30 through the
inner surface 28 into the primer recess 32, and a flash
aperture groove 38 around the primer flash aperture 30 in
the primer recess 32; and an insert joint 16 located
between the first primer insert portion 12 and the second
primer insert portion 14, wherein the cylindrical first pri-
mer insert portion joining region 24 is adjacent to the
cylindrical second primer insert portion joining region 40
to form a two piece primer insert; overmolding a substan-
tially cylindrical polymeric middle body by molding a
polymer over the two piece primer insert, wherein the
substantially cylindrical polymeric middle body com-
prises: a substantially cylindrical polymeric bullet-end
coupling element at a first end of the substantially cylind-
rical polymeric middle body opposite a substantially cy-
lindrical polymeric coupling end connected by a powder
chamber, wherein the substantially cylindrical polymeric
coupling end extends over the substantially cylindrical
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coupling element and covers an circumferential surface
of the primer flash hole aperture; molding a substantially
cylindrical polymeric bullet-end upper portion comprising
a bullet-end coupling element connected to the substan-
tially cylindrical polymeric bullet-end coupling element
opposite a projectile aperture adapted to engage a bullet;
and connecting the substantially cylindrical polymeric
middle body and the substantially cylindrical polymeric
bullet-end upper portion to form a polymer ammunition
cartridge; forming a propellant chamber that extends
from the projectile aperture to the flash hole; inserting
a primer into the primer recess; disposing a propellant at
least partially filling the powder chamber; and fitting a
bullet in the bullet-end aperture.
[0019] The method wherein the polymeric ammunition
cartridge has a caliber selected
from .223, .243, .25-06, .270, .300, .308, .338, .30-30,-
.30-06, .45-70 or .50-90, 50 caliber, 45 caliber, 380
caliber or 38 caliber, 5.56 mm, 6 mm, 7 mm, 7.62 mm,
8 mm, 9 mm, 10 mm, or 12.7 mm. The method wherein
the polymeric ammunition cartridge has a caliber se-
lected from .308, .338, 50 caliber, 5.56 mm, 7.62 mm,
or 12.7 mm. The method wherein the substantially cy-
lindrical polymeric middle body is formed from a ductile
polymer, a nylon polymer or a fiber-reinforced polymeric
composite. The method wherein the substantially cylind-
rical polymeric bullet-end upper portion comprises a
ductile polymer, a nylon polymer or a fiber-reinforced
polymeric composite. The method wherein the substan-
tially cylindrical polymeric middle body comprise a poly-
mers selected from the group consisting of polyurethane
prepolymer, cellulose, fluoro-polymer, ethylene inter-
polymer alloy elastomer, ethylene vinyl acetate, nylon,
polyether imide, polyester elastomer, polyester sulfone,
polyphenyl amide, polypropylene, polyvinylidene fluoride
or thermoset polyurea elastomer, acrylics, homopoly-
mers, acetates, copolymers, acrylonitrile-butadinen-
styrene, thermoplastic fluoro polymers, inomers, polya-
mides, polyamide-imides, polyacrylates, polyatherke-
tones, polyaryl-sulfones, polybenzimidazoles, polycar-
bonates, polybutylene, terephthalates, polyether imides,
polyether sulfones, thermoplastic polyimides, thermo-
plastic polyurethanes, polyphenylene sulfides, polyethy-
lene, polypropylene, polysulfones, polyvinylchlorides,
styrene acrylonitriles, polystyrenes, polyphenylene,
ether blends, styrene maleic anhydrides, polycarbo-
nates, allyls, aminos, cyanates, epoxies, phenolics, un-
saturated polyesters, bismaleimides, polyurethanes, si-
licones, vinylesters, urethane hybrids, polyphenylsul-
fones, copolymers of polyphenylsulfones with polyether-
sulfones or polysulfones, copolymers of poly-phenylsul-
fones with siloxanes, blends of polyphenylsulfones with
polysiloxanes, poly(etherimide-siloxane) copolymers,
blends of polyetherimides and polysiloxanes, and blends
of polyetherimides and poly(etherimidesiloxane) copoly-
mers. The method wherein the substantially cylindrical
polymeric bullet-end upper portion comprise a polymers
selected from the group consisting of polyurethane pre-
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polymer, cellulose, fluoro-polymer, ethylene inter-poly-
mer alloy elastomer, ethylene vinyl acetate, nylon, poly-
etherimide, polyester elastomer, polyester sulfone, poly-
phenyl amide, polypropylene, polyvinylidene fluoride or
thermoset polyurea elastomer, acrylics, homopolymers,
acetates, copolymers, acrylonitrile-butadinen-styrene,
thermoplastic fluoro polymers, inomers, polyamides,
polyamide-imides, polyacrylates, polyatherketones,
polyaryl-sulfones, polybenzimidazoles, polycarbonates,
polybutylene, terephthalates, polyether imides, poly-
ether sulfones, thermoplastic polyimides, thermoplastic
polyurethanes, polyphenylene sulfides, polyethylene,
polypropylene, polysulfones, polyvinylchlorides, styrene
acrylonitriles, polystyrenes, polyphenylene, ether
blends, styrene maleic anhydrides, polycarbonates, al-
lyls, aminos, cyanates, epoxies, phenolics, unsaturated
polyesters, bismaleimides, polyurethanes, silicones, vi-
nylesters, urethane hybrids, polyphenylsulfones, copo-
lymers of polyphenylsulfones with polyethersulfones or
polysulfones, copolymers of poly-phenylsulfones with
siloxanes, blends of polyphenylsulfones with polysilox-
anes, poly(etherimide-siloxane) copolymers, blends of
polyetherimides and polysiloxanes, and blends of poly-
etherimides and poly(etherimide-siloxane) copolymers.
The method wherein the substantially cylindrical poly-
meric bullet-end and the substantially cylindrical poly-
meric bullet-end upper portion are welded or bonded
together. The method wherein the substantially cylindri-
cal polymeric bullet-end coupling element is welded or
bonded to the substantially cylindrical polymeric bullet-
end upper portion. The method wherein the insert joint is
threaded, riveted, locked, friction fitted, pressed, coined,
snap fitted, chemical bonded, chemical welded, sol-
dered, smelted, sintered, adhesive bonded, laser
welded, ultrasonic welded, friction spot welded, friction
stir welded or a combination thereof. The method where-
in the first primer insert portion 12, the second primer
insert portion 14 or both are formed independently by
metal injection molding, polymer injection molding,
stamping, pressing, milling, molding, machining, punch-
ing, fine blanking, smelting, or any other method that will
form insert portions that may be joined together to form a
primer insert. The method wherein the first primer insert
portion 12, the second primer insert portion 14 or both
independently comprises a polymer, a metal, an alloy, or
a ceramic alloy. The method wherein the first primer
insert portion 12 and the second primer insert portion
14 comprise of the same material or different materials.
The method further comprising a support structure 90
positioned about the cylindrical insert coupling element
18. The method wherein the support structure 90 is
positioned about the insert transition 22. The method
wherein the support structure 90 extends atleast partially
into the insert joint 16. The method wherein the support
structure 90 is a mesh, a sheet or a weave. The method
further comprising one or more surface protrusions 100
positioned about the cylindrical insert coupling element
18.
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Description of the Drawings

[0020] For a more complete understanding of the fea-
tures and advantages of the present invention, reference
is now made to the detailed description of the invention
along with the accompanying figures and in which:

FIGURE 1is a cut through image of one embodiment
of a two piece primer insert.

FIGURE 2 is a perspective view of one embodiment
of a two piece primer insert shown in FIGURE 1.

FIGURE 3is a cut through image of one embodiment
of a two piece primer insert.

FIGURE 4 is a cut through image of one embodiment
of a two piece primer insert.

FIGURE 5 is a cut through image of one embodiment
of a multi piece primer insert.

FIGURE 6 is a cut through image of one embodiment
of a two piece primer insert.

FIGURE 7 is a cut through image of one embodiment
of a multi-piece primer insert.

FIGURE 8 is a cut through image of one embodiment
of a multi-piece primer insert.

FIGURE 9is a cut through image of one embodiment
of a multi-piece primer insert.

FIGURE 10 is a cut through image of one embodi-
ment of a two piece primer insert.

FIGURE 11 is a cut through image of one embodi-
ment of a multi-piece primer insert having a separate
extraction flange.

FIGURE 12 is a cut through image of one embodi-
ment of a two piece primer insert having a separate
extraction flange.

FIGURES 13, 14B, 15B, 16B, 17B, 18B, 19B, 20B,
21B, 24B, 25B, 26 and 27B individually show a side,
cross-sectional view of a portion of a polymeric car-
tridge case having a two piece primer insert.

FIGURES 14A, 15A, 16A, 17A, 18A, 19A, 20A, 21,
22,24A, 25A and 27A are cut through images of one
embodiment of a two piece primer insert having a
support structure.

FIGURES 23A-23M are perspective views of differ-
ent embodiments of the first primer insert portion 12
having surface protrusions 100 positioned on the
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outside of the first primer insert portion 12.
Description of the Invention

[0021] While the making and using of various embodi-
ments of the present invention are discussed in detail
below, it should be appreciated that the presentinvention
provides many applicable inventive concepts that can be
embodied in a wide variety of specific contexts. The
specific embodiments discussed herein are merely illus-
trative of specific ways to make and use the invention and
do not delimit the scope of the invention.
[0022] Shortcomings of the known methods of produ-
cing polymer or substantially polymer ammunition in-
clude the possibility of the projectile being pushed into
the cartridge casing, the bullet pull being too light such
that the bullet can fall out, the bullet pull being too in-
sufficient to create sufficient chamber pressure, the bullet
pull not being uniform from round to round, and portions
of the cartridge casing breaking off upon firing causing
the weapon to jam or damage or danger when subse-
quent rounds are fired or when the casing portions them-
selves become projectiles. The present invention over-
comes these and other shortcomings and provides im-
provements in cartridge case design and performance
polymer materials.
[0023] Reliable cartridge manufacture requires unifor-
mity from one cartridge to the next in order to obtain
consistent ballistic performance. Among other consid-
erations, proper bullet seating and bullet-to-casing fit is
required. In this manner, a desired pressure develops
within the casing during firing prior to bullet and casing
separation. Historically, bullets employ a cannelure,
which is a slight annular depression formed in a surface
of the bullet at a location determined to be the optimal
seating depth for the bullet. In this manner, a visual
inspection of a cartridge could determine whether or
not the bullet is seated at the proper depth. Once the
bullet is inserted into the casing to the proper depth, one
of two standard procedures is incorporated to lock the
bulletin its proper location. One method is the crimping of
the entire end of the casing into the cannelure. A second
method does not crimp the casing end; rather the bullet is
pressure fitted into the casing.
[0024] The polymeric ammunition cartridges of the
present invention are of a caliber typically carried by
soldiers in combat for use in their combat weapons.
The present invention is not limited to the described
caliber and is believed to be applicable to other calibers
as well. This includes various small, medium and large
caliber munitions, including 5.56 mm, 7.62 mm, 308, 338,
3030, 3006, and 0.50 caliber ammunition cartridges, as
well as medium/small caliber ammunition such as 380
caliber, 38 caliber, 9 mm, 10 mm, 20 mm, 25 mm, 30 mm,
40 mm, 45 caliber and the like. The projectile and the
corresponding cartridge may be of any desired size,
e.g., .223, .243, .25-06, .270, .300, .308, .338, .30-30,-
.30-06, .45-70 or .50-90, 50 caliber, 45 caliber, 380
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caliber or 38 caliber, 5.56 mm, 6 mm, 6.5 mm, 7 mm,
7.62 mm, 8 mm, 9 mm, 10 mm, 12.7 mm, 14.5 mm, 14.7
mm, 20 mm, 25 mm, 30 mm, 40 mm, 57 mm, 60 mm, 75
mm, 76 mm, 81 mm, 90 mm, 100 mm, 105 mm, 106 mm,
115 mm, 120 mm, 122 mm, 125 mm, 130 mm, 152 mm,
155 mm, 165 mm, 175 mm, 203 mm or 460 mm, 4.2 inch
or 8 inch. The cartridges, therefore, are of a caliber
between about 0.05 and about 5 inches. Thus, the pre-
sent invention is also applicable to the sporting goods
industry for use by hunters and target shooters.

[0025] The present invention includes primer inserts
that are made as a multi-piece insert. In one embodiment
the multi-piece insert is a 2 piece insert but may be a 3, 4,
5, or 6 piece insert. Regardless of the number of pieces
the multi-piece insert each piece may be of similar or
dissimilar materials that are connected to form a unitary
primer insert. The portions of the primer insert may be
constructed from similar or dissimilar materials including
metal-to-metal, polymer-to-polymer and metal-to-poly-
mer.

[0026] Each of the pieces may be independently
formed by a variety of methods and processes. For
example. Each of the components may be formed by
injection molding, including metal, alloy, polymer, com-
posite injection molding. Each of the pieces may be
independently made by any compressive forming pro-
cess including deformation in an uniaxial or multiaxial
compressive loading. The processes include rolling,
where the material is passed through a pair of roller,
extrusion, where the material is pushed through an or-
ifice, die forming where the material is stamped by a
press around or onto a die, forging where the material
is shaped by localized compressive forces, indenting,
where atoolis pressed into the workpiece. In addition the
individual pieces may be formed by blanking and pier-
cing, trimming, shaving, notching, perforating, nibbling,
dinking, lancing, cutoff, stamping: progressive, coining,
straight shearing; forging: smith, hammer forge, drop
forge, press, impact, upset, no draft, high-energy-rate,
cored, incremental and powder; rolling, cold rolling, hot
rolling, sheet metal, shape, ring, transverse, cryorolling,,
orbital, cross-rolling, pressing, stretch forming, blanking,
bulging, necking, nosing, bending, hemming, redrawing,
ironing, flattening, swaging, spinning, peening, guerin
process, wheelon process, magnetic pulse, staking,
seaming, flanging, straightening, decambering, cold siz-
ing, hubbing, hot metal gas forming, curling, hydroform-
ing, The individual pieces may be formed by additive
manufacturing including 3D printing; filament winding,
produces composite pipes, tanks, etc.; direct metal laser
sintering, fused deposition modeling; laminated object
manufacturing; laser engineered net shaping; selective
laser sintering or stereolithography.

[0027] In addition the individual pieces may be joined
by one or more techniques including welding, electron
beam welding, laser welding, thermite welding, induction
welding; brazing, torch, induction brazing, furnace braz-
ing, dip brazing; soldering, induction soldering, dip sol-



17 EP 3 818 326 B1 18

dering, wave soldering, ultrasonic soldering; sintering;
adhesive bonding; thermo-setting bonding, thermoplas-
tic bonding, epoxy bonding, adhesive alloy bonding;
riveting; clinching; pinning; stitching; stapling; press fit-
ting.

[0028] The individual pieces may be formed by punch-
ing, pressing, stamping, molding, coining, or by additive
manufacturing. The individual pieces may be joined
using various methods including smelting, clinching,
pressing welding soldering, sintering, adhesive gluing,
staking, and iterative addition by forming one piece into
another piece.

[0029] Inaddition, the various components of the multi-
piece insert may be pressed together to form a unitary
insert. The individual portions held in position using
stakes or retainers (e.g., ring and slot, stake, etc.). The
method of connecting the individual pieces to form a
unitary insert will depend on the materials being joined.
For example, a metal insert may be constructed from two
or more metal pieces with similar melting points are
joined together to form a unitary insert through sintering.
Similarly, a metal insert constructed from two or more
metal pieces may be pressed together to form a unitary
insert.

[0030] A metal insert constructed from two or more
metal pieces may be joined by clinching or press-joining
where the metal components are joined without addi-
tional components, using special tools to form an inter-
lock between two or more components. The process is
generally performed at room temperature but can be pre-
heated to improve the material ductility. Additionally, a
metal insert constructed from two or more metal pieces
may be crimped together to form a unitary insert.
[0031] Regardless of the number of section each por-
tion may be made from a single material that is milled,
stamped, forged, machined, molded, cast or other meth-
od of forming a primer insert portion.

[0032] FIGURE 1 is a cut through image of one embo-
diment of a two piece primerinsert. The primerinsert 10is
formed by joining a first primer insert portion 12 to a
second primer insert portion 14. The primer insert 10 is
formed by press-joining the first primer insert portion 12
and the second primer insert portion 14 which forms a
insert joint 16. The first primer insert portion 12 may be of
the same or different materials than the second primer
insert portion 14. The first primer insert portion 12 in-
cludes aninsert coupling element 18 that extends froman
insert tip 20 downward to an insert transition 22. The
insert transition 22 transitions from the vertical region of
the insert tip 20 to a horizontal region. The insert transi-
tion 22 is in communication with the first primer insert
portion joining region 24 that extends to the first primer
insert portion bottom 26. The first primer insert portion
joining region 24 and the first primer insert portion bottom
26 are in pressed contact with the second primer insert
portion 14 to form the insert joint 16. The second primer
insert portion 14 includes an inner surface (not shown)
that when overmolded into an ammunition cartridge (not
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shown) forms the bottom of the propellant chamber (not
shown). The inner surface 28 includes a primer flash
aperture 30 that extends through the inner surface 28
into the primer recess 32. The primer recess 32 includes
a primer pocket bottom surface 34 and a primer pocket
side walls 36. The primer recess 32 is adapted to fit a
primer (not shown) and allow the primer to transmit
through the primer flash aperture 30. The primer pocket
bottom surface 34 includes a flash aperture groove 38
that extends around the primer flash aperture 30. The
flash aperture groove 38 may extend across the primer
recess bottom surface 34 covering any distance from the
primer flash aperture 30 to the primer recess side walls
36. For example, the flash aperture groove 38 may be
about1,2,3,4,5,6,7,8,9,10,11,12,13, 14, 15,16, 17,
18,19,20, 21, 22,23, 24, 25,26,27,28,29, 30,32, 34, 36,
38,40,42,44,46,48,50,52, 54,56, 58,60, 62,64, 66, 68,
70,72,74,76,78, 80, 82, 84, 86, 88,90, 92,94, 96, 98, or
even 100 percent of the distance from the primer flash
aperture 30 to the primer recess side walls 36. The primer
recess side walls 36 is opposite the second primer insert
portion joining region 40. The second primer insert por-
tion joining region 40 is in pressed contact with the first
primer insert portion joining region 24 to form the insert
joint 16 that is in pressed contact to retain the joining of
the first primer insert portion 12 and the second primer
insert portion 14. The second primer insert portion 14
includes a transition from the primer recess 32 to the
outer surface 42 that extends to an extraction flange 44.
[0033] FIGURE 2is a perspective view of one embodi-
ment of a two piece primer insert. The primer insert 10 is
formed by joining a first primer insert portion 12 to a
second primer insert portion 14. The primer insert 10 is
formed by press-joining the first primer insert portion 12
and the second primer insert portion 14. The first primer
insert portion 12 may be of the same or different materials
than the second primer insert portion 14. The first primer
insert portion 12 includes an insert coupling element 18
that extends from an insert tip 20 downward to an insert
transition (not shown). The insert transition (not shown)
transitions from the vertical region of the insert tip 20 to a
horizontal region. The insert transition (not shown) is in
communication with the first primer insert portion joining
region 24 that extends to the first primer insert portion
bottom 26. The first primer insert portion joining region 24
and the first primer insert portion bottom 26 are in pressed
contact with the second primer insert portion 14 to form
the insert joint 16. The second primer insert portion 14
includes6 an inner surface (not shown) that when over-
molded into an ammunition cartridge (not shown) forms
the bottom of the propellant chamber (not shown). The
inner surface (not shown) includes a primer flash aper-
ture (not shown) that extends through the inner surface
(not shown) into the primer pocket (not shown). The
second primer insert portion joining region (not shown)
is in pressed contact with the first primer insert portion
joining region 24 to form the insert joint 16 that is in
pressed contact to retain the joining of the first primer
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insert portion 12 and the second primer insert portion 14.
The second primer insert portion 14 includes a transition
from the primer recess (not shown) to the outer surface
(not shown) that extends to an extraction flange 44.
[0034] FIGURE 3is a cut through image of one embo-
diment of a two piece primerinsert. The primerinsert 10is
formed by joining a first primer insert portion 12 to a
second primer insert portion 14. The primer insert 10 is
formed by press-joining the first primer insert portion 12
and the second primer insert portion 14 which forms a
insert joint 16. The first primer insert portion 12 may be of
the same or different materials than the second primer
insert portion 14. The first primer insert portion 12 in-
cludes aninsert coupling element 18 that extends froman
insert tip 20 downward to an insert transition 22. The
insert transition 22 transitions from the vertical region of
the insert tip 20 to a horizontal region. The insert transi-
tion 22 is in communication with the first primer insert
portion joining region 24 that extends to the first primer
insert portion bottom 26. The first primer insert portion
joining region 24 and the first primer insert portion bottom
26 are in pressed contact with the second primer insert
portion 14 to form the insert joint 16. The first primer insert
portion bottom 26 is extended to an extraction flange 44.
The second primer insert portion 14 includes an inner
surface 28 that when overmolded into an ammunition
cartridge (not shown) forms the bottom of the propellant
chamber (not shown). The inner surface 28 includes a
primer flash aperture 30 that extends through the inner
surface 28 into the primer recess 32. The primer recess
32 includes a primer pocket bottom surface 34 and a
primer pocket side walls 36. The primer recess 32 is
adapted to fit a primer (not shown) and to allow the primer
to transmit through the primer flash aperture 30. The
primer pocket bottom surface 34 includes a flash aper-
ture groove 38 that extends around the primer flash
aperture 30. The flash aperture groove 38 may extend
across the primer recess bottom surface 34 covering any
distance from the primer flash aperture 30 to the primer
recess side walls 36. For example, the flash aperture
groove 38 may be about 1,2, 3,4,5,6,7,8,9,10, 11,12,
13,14,15,16,17,18,19, 20,21, 22, 23,24, 25, 26,27, 28,
29,30,32,34,36,38,40,42,44,46,48,50, 52,54, 56, 58,
60,62, 64,66,68,70,72,74,76,78,80,82, 84,86, 88, 90,
92, 94, 96, 98, or even 100 percent of the distance from
the primer flash aperture 30 to the primer recess side
walls 36. The primer recess side walls 36 is opposite the
second primer insert portion joining region 40. The sec-
ond primer insert portion joining region 40 is in pressed
contactwith the first primer insert portion joining region 24
to form the insert joint 16 that is in pressed contact to
retain the joining of the first primer insert portion 12 and
the second primer insert portion 14. The second primer
insert portion 14 includes a transition from the primer
recess 32 to the outer surface 42.

[0035] FIGURE 4 is a cut through image of one embo-
diment of a two piece primerinsert. The primerinsert 10is
formed by joining a first primer insert portion 12 to a
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second primer insert portion 14. The primer insert 10 is
formed by press-joining the first primer insert portion 12
and the second primer insert portion 14 which forms a
insert joint 16. The first primer insert portion 12 may be of
the same or different materials than the second primer
insert portion 14. The first primer insert portion 12 in-
cludes aninsert coupling element 18 that extends froman
insert tip 20 downward to an insert transition 22. The
insert transition 22 transitions from the vertical region of
the insert tip 20 to a horizontal region. The insert transi-
tion 22 is in communication with the first primer insert
portion joining region 24 that extends to the first primer
insert portion bottom 26. The first primer insert portion
joining region 24 and the first primer insert portion bottom
26 are in pressed contact with the second primer insert
portion 14 to form the insert joint 16. The second primer
insert portion 14 includes an inner surface 28 that when
overmolded into an ammunition cartridge (not shown)
forms the bottom of the propellant chamber (not shown).
The inner surface 28 includes a primer flash aperture 30
that extends through the inner surface 28 into the primer
recess 32. The primer recess 32 includes a primer pocket
bottom surface 34 and a primer pocket side walls 36. The
primerrecess 32 is adapted tofita primer (not shown) and
to allow the primer to transmit through the primer flash
aperture 30. The primer pocket bottom surface 34 in-
cludes aflash aperture groove 38 that extends around the
primer flash aperture 30. The flash aperture groove 38
may extend across the primer recess bottom surface 34
covering any distance from the primer flash aperture 30 to
the primer recess side walls 36. For example, the flash
aperture groove 38 may beabout1,2,3,4,5,6,7,8,9,10,
11,12,13,14,15,16,17,18,19, 20,21, 22, 23, 24, 25, 26,
27,28,29,30,32,34,36,38,40,42,44,46,48,50, 52, 54,
56, 58,60, 62,64,66,68,70,72,74,76,78, 80,82, 84, 86,
88,90, 92,94, 96, 98, or even 100 percent of the distance
from the primer flash aperture 30 to the primer recess
side walls 36. The primer recess side walls 36 is opposite
the second primer insert portion joining region 40. The
second primer insert portion joining region 40 is in
pressed contact with the first primer insert portion joining
region 24 to form the insert joint 16 that is in pressed
contact to retain the joining of the first primer insert
portion 12 and the second primer insert portion 14.
The second primer insert portion 14 includes a transition
from the primer recess 32 to the outer surface 42 that
extends to an extraction flange 44.

[0036] FIGURE 5is a cut through image of one embo-
diment of a multi piece primerinsert. The primerinsert 10
is formed by joining a first primer insert portion 12 to a
second primer insert portion 14 using a third primer insert
portion 50. The primerinsert 10 is formed by press-joining
the first primer insert portion 12, the second primer insert
portion 14 and the third primer insert portion 50 which
forms a insert joint 16. The first primer insert portion 12
may be of the same or different materials than the second
primer insert portion 14 and/or the third primer insert
portion 50. The first primer insert portion 12 includes
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aninsert coupling element 18 that extends from an insert
tip 20 downward to an insert transition 22. The insert
transition 22 transitions from the vertical region of the
insert tip 20 to a horizontal region that includes an inner
surface 28 that when overmolded into an ammunition
cartridge (not shown) forms the bottom of the propellant
chamber (not shown). The inner surface 28 and the
primer pocket bottom surface 34 are part of the first
primer insert portion 12. The inner surface 28 includes
a primer flash aperture 30 that extends through the inner
surface 28 into the primer recess 32. The primer pocket
bottom surface 34 includes a flash aperture groove 38
that extends around the primer flash aperture 30. The
flash aperture groove 38 may extend across the primer
recess bottom surface 34 covering any distance from the
primer flash aperture 30 to the primer recess side walls
36. For example, the flash aperture groove 38 may be
about1,2,3,4,5,6,7,8,9,10,11,12,13, 14,15, 16, 17,
18,19, 20, 21,22,23, 24,25, 26,27, 28,29, 30, 32, 34, 36,
38,40,42,44,46,48,50,52, 54, 56,58, 60, 62,64, 66,68,
70,72,74,76,78, 80, 82, 84, 86, 88,90, 92,94, 96, 98, or
even 100 percent of the distance from the primer flash
aperture 30 to the primer recess side walls 36. The first
primer insert portion joining region 24 is an extension of
the primer recess bottom surface 34. The first primer
insert portion joining region 24 forms the insert joint 16
through pressed contact with second primer insert por-
tion 14 and third primer insert portion 50. The primer
recess 32 includes a primer pocket bottom surface 34
and a primer pocket side walls 36. The primerrecess 32is
adapted to fita primer (not shown) and to allow the primer
to transmit through the primer flash aperture 30. The
second primer insert portion 14 includes a second primer
insert top portion 52 that contacts the first primer insert
portion joining region 24. The second primer insert top
portion 52 extends downwardly to form the primer pocket
side walls 36 opposite an outer primer pocket side walls
54 to form the second primer insert portion joining region
40. The pressed contact between the third primer insert
portion 50 and the outer primer pocket side walls 54 forms
a second insert junction 56. The second primer insert
portion joining region 40 is in pressed contact with the
third primer insert portion 50 and the third primer insert
portion 50 and the second primer insert top portion 52 are
in contact with the first primer insert portion joining region
24 to form the insert joint 16 that is in pressed contact to
retain the joining of the first primer insert portion 12, the
second primer insert portion 14 and the third primer insert
portion 50. The second primerinsert portion 14 includes a
transition from the primer recess 32 to the outer surface
42 that extends to an extraction flange 44.

[0037] FIGURE 6 is a cut through image of one embo-
diment of atwo piece primerinsert. The primerinsert 10 is
formed by joining a first primer insert portion 12 to a
second primer insert portion 14. The primer insert 10 is
formed by press-joining the first primer insert portion 12
and the second primer insert portion 14 which forms a
insert joint 16. The first primer insert portion 12 may be of
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the same or different materials than the second primer
insert portion 14. The first primer insert portion 12 in-
cludes aninsert coupling element 18 that extends from an
insert tip 20 downward to an insert transition 22. The
insert transition 22 transitions from the vertical region of
the insert tip 20 to a horizontal region that includes an
inner surface 28 that when overmolded into an ammuni-
tion cartridge (not shown) forms the bottom of the pro-
pellant chamber (not shown). The inner surface 28 and
the primer pocket bottom surface 34 are part of the first
primer insert portion 12. The inner surface 28 includes a
primer flash aperture 30 that extends through the inner
surface 28 into the primer recess 32. The primer pocket
bottom surface 34 includes a flash aperture groove 38
that extends around the primer flash aperture 30. The
flash aperture groove 38 may extend across the primer
recess bottom surface 34 covering any distance from the
primer flash aperture 30 to the primer recess side walls
36. For example, the flash aperture groove 38 may be
about1,2,3,4,5,6,7,8,9,10,11,12,13, 14, 15,16, 17,
18,19,20,21,22,23, 24,25, 26,27, 28,29, 30, 32, 34, 36,
38,40,42,44,46,48,50,52, 54,56, 58,60, 62, 64,66, 68,
70,72,74,76,78, 80, 82, 84, 86, 88, 90,92, 94, 96, 98, or
even 100 percent of the distance from the primer flash
aperture 30 to the primer recess side walls 36. The first
primer insert portion joining region 24 is an extension of
the primer flash aperture 30 that press fits the second
primer insert portion joining region 40. The primer recess
32 includes a primer pocket bottom surface 34 formed
form the first primer insert portion 12 and a primer pocket
side walls 36 formed from the second primer insert por-
tion 14. The primerrecess 32 is adapted tofita primer (not
shown) and to allow the primer to transmit through the
primer flash aperture 30. The second primer insert por-
tion 14 includes a second primer insert top portion 52 that
contacts the first primer insert portion 12. The second
primer insert top portion 52 extends downwardly to form
the primer pocket side walls 36 and includes a transition
from the primer recess 32 to the outer surface 42 that
extends to an extraction flange 44.

[0038] FIGURE 7 is a cut through image of one embo-
diment of a multi-piece primer insert. The primerinsert 10
is formed by joining a first primer insert portion 12 to a
second primer insert portion 14 using a third primer insert
portion 50. The primerinsert 10 is formed by press-joining
the first primer insert portion 12, the second primer insert
portion 14 and the third primer insert portion 50 which
forms a insert joint 16. The first primer insert portion 12
may be of the same or different materials than the second
primer insert portion 14 and/or the third primer insert
portion 50. The first primer insert portion 12 includes
aninsert coupling element 18 that extends from an insert
tip 20 downward to an insert transition 22. The insert
transition 22 transitions from the vertical region of the
inserttip 20 to a horizontal region. The insert transition 22
is in communication with the first primer insert portion
joining region 24 that extends to the first primer insert
portion bottom 26. The first primer insert portion joining
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region 24 and the first primer insert portion bottom 26 are
in pressed contact with the second primer insert portion
14 to form the insert joint 16. The second primer insert
portion 14 includes an inner surface 28 that when over-
molded into an ammunition cartridge (not shown) forms
the bottom of the propellant chamber (not shown). The
inner surface 28 includes a primer flash aperture 30 that
extends through the inner surface 28 into the primer
recess 32. The primer recess 32 includes a primer pocket
bottom surface 34 and a primer pocket side walls 36. The
primerrecess 32 is adapted tofita primer (not shown) and
to allow the primer to transmit through the primer flash
aperture 30. The primer pocket bottom surface 34 in-
cludes aflash aperture groove 38 that extends around the
primer flash aperture 30. The flash aperture groove 38
may extend across the primer recess bottom surface 34
covering any distance from the primer flash aperture 30 to
the primer recess side walls 36. For example, the flash
aperture groove 38 may be about1, 2, 3,4,5,6,7,8,9,10,
11,12,13,14,15,16,17,18,19, 20,21, 22,23, 24, 25, 26,
27,28,29, 30, 32,34, 36,38,40,42,44,46,48,50, 52, 54,
56,58, 60,62,64,66,68,70,72,74,76,78, 80,82, 84, 86,
88,90, 92,94, 96, 98, or even 100 percent of the distance
from the primer flash aperture 30 to the primer recess
side wallls 36. The primer recess side walls 36 is opposite
the second primer insert portion joining region 40. The
second primer insert portion joining region 40 is in
pressed contact with the third primer insert portion 50
to form the second insert junction 56. The second primer
insert portion 14 includes a transition from the primer
recess 32 to the outer surface 42 that extends to an
extraction flange 44.

[0039] FIGURE 8 is a cut through image of one embo-
diment of a multi-piece primer insert. The primerinsert 10
is formed by joining a first primer insert portion 12 to a
second primer insert portion 14 using a third primer insert
portion 50. The primerinsert 10 is formed by press-joining
the first primer insert portion 12 and the second primer
insert portion 14 by press joining the third primer insert
portion 50 to connect the portions. The first primer insert
portion 12 may be of the same or different materials than
the second primerinsert portion 14. The first primer insert
portion 12 includes an insert coupling element 18 that
extends from an insert tip 20 downward to an insert
transition 22. The insert transition 22 transitions from
the vertical region of the insert tip 20 to a horizontal
region. The insert transition 22 is in communication with
the first primer insert portion joining region 24 that ex-
tends outwardly to form an upper crimping region 60. The
second primer insert portion 14 includes an inner surface
28 that when overmolded into an ammunition cartridge
(not shown) forms the bottom of the propellant chamber
(notshown). The inner surface 28 extends to form a lower
crimping region 62. The lower crimping region 62 and the
upper crimping region 60 align to form the insert joint 16.
The inner surface 28 includes a primer flash aperture 30
that extends through the inner surface 28 into the primer
recess 32. The primer recess 32 includes a primer pocket
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bottom surface 34 and a primer pocket side walls 36. The
primerrecess 32 is adapted to fit a primer (not shown) and
to allow the primer to transmit through the primer flash
aperture 30. The primer pocket bottom surface 34 in-
cludes aflash aperture groove 38 that extends around the
primer flash aperture 30. The flash aperture groove 38
may extend across the primer recess bottom surface 34
covering any distance from the primer flash aperture 30 to
the primer recess side walls 36. For example, the flash
aperture groove 38 may beabout1,2,3,4,5,6,7,8,9,10,
11,12,13,14,15,16,17,18,19, 20, 21, 22, 23, 24, 25, 26,
27,28,29,30,32,34,36,38,40,42,44,46, 48,50, 52, 54,
56, 58,60, 62,64,66,68,70,72,74,76,78, 80, 82, 84, 86,
88,90, 92,94, 96, 98, or even 100 percent of the distance
from the primer flash aperture 30 to the primer recess
side walls 36. The second primer insert portion 14 in-
cludes a transition from the primer recess 32 to the outer
surface 42 that extends to an extraction flange 44. The
insert joint 16 is connected using the third primer insert
portion 50 which is pressed over the upper crimping
region 60 and the lower crimping region 62. The third
primerinsert portion 50 includes an upper surface 64 that
is pressed over the upper crimping region 60 and a lower
surface 66 that is pressed over the lower crimping region
62.

[0040] FIGURE 9 is a cut through image of one embo-
diment of a multi-piece primer insert. The primerinsert 10
is formed by joining a first primer insert portion 12 to a
second primer insert portion 14 using a third primer insert
portion 50. The primerinsert 10 is formed by press-joining
the first primer insert portion 12 and the second primer
insert portion 14 by press joining the third primer insert
portion 50 to connect the portions. The first primer insert
portion 12 may be of the same or different materials than
the second primer insert portion 14 or the third primer
insert portion 50. The first primer insert portion 12 in-
cludes aninsert coupling element 18 that extends froman
insert tip 20 downward to an insert transition 22. The
insert transition 22 transitions from the vertical region of
the insert tip 20 to a horizontal region that includes an
inner surface 28 that when overmolded into an ammuni-
tion cartridge (not shown) forms the bottom of the pro-
pellant chamber (not shown). The inner surface 28 ter-
minates at an upper crimping region 60 that provides a
passage through the first primer insert portion 12. The
second primer insert portion 14 includes a lower crimping
region 62 that contacts the upper crimping region 60 to
forminsertjoint 16. The lower crimping region 62 extends
to a second primer insert top portion 52 extends down-
wardly to form the primer pocket side walls 36. The
second primer insert portion 14 includes a transition from
the primer recess 32 to the outer surface 42 that extends
to an extraction flange 44. The first primer insert portion
12 and the second primer insert portion 14 meet to form
the insert joint 16. The insert joint 16 is connected using
the third primerinsert portion 50 which is pressed over the
upper crimping region 60 and the lower crimping region
62. The third primer insert portion 50 includes an upper
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surface 64 that is pressed over the upper crimping region
60 and when overmolded into an ammunition cartridge
(not shown) forms the bottom of the propellant chamber
(not shown). The third primer insert portion 50 is pressed
over the lower crimping region 62 to form the primer
pocket bottom surface 34. The third primer insert portion
50 includes a primer flash aperture 30 that extends
through the first primer insert portion 12 and the second
primer insert portion 14 to form the primer pocket bottom
surface 34. The primer pocket bottom surface 34 in-
cludes a flash aperture groove 38 that extends around
the primer flash aperture 30. The flash aperture groove
38 may extend across the primer recess bottom surface
34 covering any distance from the primer flash aperture
30 to the primer recess side walls 36. For example, the
flash aperture groove 38 may be about 1, 2, 3, 4,5, 6,7, 8,
9,10,11,12,13,14,15,16,17,18,19, 20, 21, 22, 23, 24,
25,26,27,28,29,30, 32,34, 36,38,40,42,44, 46,48, 50,
52,54,56,58,60,62,64,66,68,70,72,74,76,78, 80, 82,
84, 86, 88, 90, 92, 94, 96, 98, or even 100 percent of the
distance from the primer flash aperture 30 to the primer
recess side walls 36. The primer recess 32 includes a
primer pocket bottom surface 34 and a primer pocket side
walls 36. The primer recess 32 is adapted to fit a primer
(not shown) and to allow the primer to transmit through
the primer flash aperture 30.

[0041] FIGURE 10 is a cut through image of one em-
bodiment of a two piece primer insert. The primer insert
10 is formed by joining a first primer insert portion 12 to a
second primer insert portion 14. The primer insert 10 is
formed by press-joining the first primer insert portion 12
and the second primer insert portion 14. The first primer
insert portion 12 may be of the same or different materials
than the second primer insert portion 14. The first primer
insert portion 12 includes an insert coupling element 18
that extends from an insert tip 20 downward to an insert
transition 22. The insert transition 22 transitions from the
vertical region of the insert tip 20 to a horizontal region.
The insert transition 22 is in communication with the first
primer insert portion joining region 24 that extends to the
first primer insert portion bottom 26 is extended to an
extraction flange 44. The first primer insert portion joining
region 24 is in pressed contact with the second primer
insert portion 14. The second primer insert portion 14
includes an inner surface 28 that when overmolded into
an ammunition cartridge (not shown) forms the bottom of
the propellantchamber (not shown). The inner surface 28
includes a primer flash aperture 30 that extends through
the inner surface 28 into the primer recess 32. The primer
recess 32 includes a primer pocket bottom surface 34
and a primer pocket side walls 36. The primerrecess 32 is
adapted to fit a primer (not shown) and to allow the primer
to transmit through the primer flash aperture 30. The
primer pocket bottom surface 34 includes a flash aper-
ture groove 38 that extends around the primer flash
aperture 30.

[0042] The flash aperture groove 38 may extend
across the primer recess bottom surface 34 covering
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any distance from the primer flash aperture 30 to the
primer recess side walls 36. For example, the flash
aperture groove 38 may be 1, 2, 3,4, 5,6, 7, 8, 9, 10,
11,12,13,14,15,16,17,18,19, 20,21, 22, 23, 24, 25, 26,
27,28,29,30,32,34,36,38,40,42,44,46, 48,50, 52, 54,
56,58, 60, 62,64,66,68,70,72,74,76,78, 80,82, 84, 86,
88,90, 92,94, 96, 98, or even 100 percent of the distance
from the primer flash aperture 30 to the primer recess
side walls 36. The first primer insert portion joining region
24 includes the notch 58 adapted to pressively receive
the second primer insert portion 14. The second primer
insert portion joining region 40 is in pressed contact with
the notch 58 to retain and join the first primerinsert portion
12 and the second primer insert portion 14. In some
embodiments the second primer insert portion 14 is a
snap ring that includes a primer flash aperture 30 and
flash aperture groove 38 that snap/press into the notch 58
in the first primer insert portion 12.

[0043] FIGURE 11 is a cut through image of one em-
bodiment of a multi-piece primer insert having a separate
extraction flange. The primer insert 10 is formed by join-
ing afirst primerinsert portion 12to a second primerinsert
portion 14. The primerinsert 10 is formed by press-joining
the first primer insert portion 12 and the second primer
insert portion 14. The first primer insert portion 12 may be
of the same or different materials than the second primer
insert portion 14. The first primer insert portion 12 in-
cludes aninsert coupling element 18 that extends froman
insert tip 20 downward to an insert transition 22. The
insert transition 22 transitions from the vertical region of
the insert tip 20 to a horizontal region. The insert transi-
tion 22 is in communication with the first primer insert
portion joining region 24 that extends to the first primer
insert portion bottom 26. The first primer insert portion
joining region 24 is in pressed contact with the second
primer insert portion 14. The first primer insert portion
bottom 26 includes an extraction flange ring notch 46
positioned in the lower portion of the first primer insert
portion bottom 26 to accept an extraction flange 44. The
extraction flange 44 includes an extraction flange tab 48
that mates to the extraction flange ring notch 46 to secure
the extraction flange 44 to the primer insert 10 at the
desired location. The second primer insert portion 14
includes an inner surface 28 that when overmolded into
an ammunition cartridge (not shown) forms the bottom of
the propellant chamber (not shown). The inner surface 28
includes a primer flash aperture 30 that extends through
the inner surface 28 into the primer recess 32. The primer
recess 32 includes a primer pocket bottom surface 34
and a primer pocket side walls 36. The primerrecess 32is
adapted to fit a primer (not shown) and to allow the primer
to transmit through the primer flash aperture 30. The
primer pocket bottom surface 34 includes a flash aper-
ture groove 38 that extends around the primer flash
aperture 30. The flash aperture groove 38 may extend
across the primer recess bottom surface 34 covering any
distance from the primer flash aperture 30 to the primer
recess side walls 36. For example, the flash aperture
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groove 38 may be about 1, 2, 3,4,5,6,7,8,9,10, 11,12,
13,14,15,16,17,18,19, 20,21, 22, 23,24, 25, 26,27, 28,
29,30,32,34,36,38,40,42,44,46,48,50,52, 54, 56, 58,
60,62, 64,66,68,70,72,74,76,78,80,82, 84,86, 88, 90,
92, 94, 96, 98, or even 100 percent of the distance from
the primer flash aperture 30 to the primer recess side
walls 36. The first primer insert portion joining region 24
includes the notch 58 adapted to pressively receive the
second primerinsert portion 14. The second primerinsert
portion joining region 40 is in pressed contact with the
notch 58 to retain and join the first primer insert portion 12
and the second primer insert portion 14. In some embo-
diments the second primer insert portion 14 is a snapring
that includes a primer flash aperture 30 and flash aper-
ture groove 38 that snap/press into the notch 58 in the first
primer insert portion 12.

[0044] FIGURE 12 is a cut through image of one em-
bodiment of a two piece primer insert having a separate
extraction flange. The primer insert 10 is formed by join-
ing afirst primerinsertportion 12 to a second primerinsert
portion 14. The primerinsert 10 is formed by press-joining
the first primer insert portion 12 and the second primer
insert portion 14 which forms a insert joint 16. The first
primer insert portion 12 may be of the same or different
materials than the second primer insert portion 14. The
first primer insert portion 12 includes an insert coupling
element 18 that extends from aninsert tip 20 downward to
an insert transition 22. The insert transition 22 transitions
from the vertical region of the insert tip 20 to a horizontal
region. The insert transition 22 is in communication with
the first primer insert portion joining region 24 that ex-
tends to the first primer insert portion bottom 26. The first
primer insert portion joining region 24 and the first primer
insert portion bottom 26 are in pressed contact with the
second primer insert portion 14 to form the insert joint 16.
The first primer insert portion bottom 26 includes an
extraction flange ring notch 46 positioned in the lower
portion of the first primer insert portion bottom 26 to
accept an extraction flange 44. The extraction flange
44 includes an extraction flange tab 48 that mates to
the extraction flange ring notch 46 to secure the extrac-
tion flange 44 to the primer insert 10 at the desired
location. The second primer insert portion 14 includes
an inner surface 28 that when overmolded into an am-
munition cartridge (not shown) forms the bottom of the
propellant chamber (not shown). The inner surface 28
includes a primer flash aperture 30 that extends through
the inner surface 28 into the primer recess 32. The primer
recess 32 includes a primer pocket bottom surface 34
and a primer pocket side walls 36. The primerrecess 32 is
adapted to fit a primer (not shown) and to allow the primer
to transmit through the primer flash aperture 30. The
primer pocket bottom surface 34 includes a flash aper-
ture groove 38 that extends around the primer flash
aperture 30. The flash aperture groove 38 may extend
across the primer recess bottom surface 34 covering any
distance from the primer flash aperture 30 to the primer
recess side walls 36. For example, the flash aperture
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groove 38 may be about 1, 2, 3,4,5,6,7,8,9,10, 11,12,
13,14,15,16,17,18,19,20, 21, 22,23, 24, 25, 26, 27, 28,
29,30, 32,34, 36,38,40,42,44,46,48,50, 52,54, 56, 58,
60,62,64,66,68,70,72,74,76,78,80, 82, 84, 86, 88, 90,
92, 94, 96, 98, or even 100 percent of the distance from
the primer flash aperture 30 to the primer recess side
walls 36. The primer recess side walls 36 is opposite the
second primer insert portion joining region 40. The sec-
ond primer insert portion joining region 40 is in pressed
contactwith the first primer insert portion joining region 24
to form the insert joint 16 that is in pressed contact to
retain the joining of the first primer insert portion 12 and
the second primer insert portion 14. The second primer
insert portion 14 includes a transition from the primer
recess 32 to the outer surface 42.

[0045] FIGURES 13, 14B, 15B, 16B, 17B, 18B, 19B,
20B, 21B, 24B, 25B, 26 and 27B individually show a side,
cross-sectional view of a portion of a polymeric cartridge
case having a two piece primer insert. A cartridge 70 is
shown manufactured with a polymer casing 72 showing a
propellant chamber 74 with projectile aperture at the
nose 76. The polymer casing 72 has a projectile aperture
78 extending from nose 76 rearward. The nose 76 may be
formed with the nose joint 80 that mates to the middle
body 82 through contact with the nose joint 80 and the
body joint 84. Alternatively, the nose joint 80 and the body
joint 84 may be positioned at different locations (e.g.,
nose joint 80a) on the nose depending on the specific
application. The nose joint 80 and body joint 84 is shown
as a male-female element, but may also be configured as
other joints in alternate embodiments. The nose 76 has a
shoulder 86 that is reduced to a chamber neck 87 to
accommodate the projectile aperture 78. The nose 76
typically has a wall thickness between about 0.003 and
about 0.200 inches; more preferably between about
0.005 and about 0.150; and more preferably between
about 0.010 and about 0.050 inches. The middle body 82
is overmolded over the primerinsert 10. The primer insert
10 is formed by joining a first primer insert portion 12 to a
second primer insert portion 14. The insert coupling
element 18, as shown is configured as a male element,
however, all combinations of male and female configura-
tions is acceptable as are variations in the height of the
insert coupling element 18. The middle body 82 is molded
and extends over the insert coupling element 18 and over
the inner surface 28 into the primer flash aperture 30 to
the flash aperture groove 38 forming a flash hole 88. A
flash hole 88 is located in the primer recess 32 and
extends through the bottom surface 34 into the propellant
chamber 74. The polymer extends through the flash
aperture groove 38 to form an aperture coating while
retaining a passage to provide support and protection
about the primer flash hole 88. The middle body 82
typically has a wall thickness between about 0.003 and
about 0.200 inches; and more preferably between about
0.005 and about 0.150 inches; and more preferably
between about 0.010 and about 0.050 inches. The nose
76 and nose 76 define the interior of propellant chamber
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74 in which the powder charge (not shown) is contained.
The interior volume of the propellant chamber 74 may be
varied to provide the volume necessary for complete
filling of the propellant chamber 74 by the propellant
chosen so that a simplified volumetric measure of pro-
pellant can be utilized when loading the cartridge. Eithera
particulate or consolidated propellant can be used. The
primer flash hole 88 communicates with the propellant
chamber 74 so that upon detonation of primer (not
shown) the powder (not shown) in propellant chamber
74 will be ignited. The projectile (not shown) is held in
place within chamber case neck 87 at the projectile
aperture 78 by an interference fit or adhesive. Mechan-
ical crimping of the projectile aperture 78 can also be
applied to increase the bullet pull force holding the bullet
(not shown) in place. The bullet (not shown) may be
inserted into place following the completion of the filling
of propellant chamber 74. An optional first and second
annular groove (cannelures) may be provided in the
bullet-end in the interlock surface of the male coupling
element to provide a snap-fit between the two compo-
nents. The projectile (not shown) can also be retained
through welding or bonding together using solvent, ad-
hesive, spin-welding, vibration-welding, ultrasonic-weld-
ing or laser-welding techniques. The welding or bonding
increases the joint strength so the casing can be ex-
tracted from the hot gun casing after firing at the cook-
off temperature. The nose 76 and middle body 82 can
then be welded or bonded together using solvent, ad-
hesive, spin-welding, vibration-welding, ultrasonic-weld-
ing or laser-welding techniques. The welding or bonding
increases the joint strength so the casing can be ex-
tracted from the hot gun casing after firing at the cook-
off temperature.

[0046] FIGURES 14A, 15A, 16A, 17A, 18A, 19A, 20A,
21,22, 24A, 25A and 27A are cut through images of one
embodiment of a two piece primer insert having a support
structure. FIGURES 14A, 15A, 16A, 17A, 18A, 19A, 20A,
21, 22, 24A, 25A and 27A individually show a primer
insert 10 is formed by joining a first primer insert portion
12 to a second primer insert portion 14. The primer insert
10is formed by press-joining the first primer insert portion
12 and the second primer insert portion 14 which forms a
insert joint 16. The first primer insert portion 12 may be of
the same or different materials than the second primer
insert portion 14. The first primer insert portion 12 in-
cludes aninsertcoupling element 18 thatextends froman
insert tip 20 downward to an insert transition 22. The
insert transition 22 transitions from the vertical region of
the insert tip 20 to a horizontal region. The insert transi-
tion 22 is in communication with the first primer insert
portion joining region 24 that extends to the first primer
insert portion bottom 26. The first primer insert portion
joining region 24 and the first primer insert portion bottom
26 are in pressed contact with the second primer insert
portion 14 to form the insert joint 16. The second primer
insert portion 14 includes an inner surface (not shown)
that when overmolded into an ammunition cartridge (not
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shown) forms the bottom of the propellant chamber (not
shown). The inner surface 28 includes a primer flash
aperture 30 that extends through the inner surface 28
into the primer recess 32. The primer recess 32 includes
a primer pocket bottom surface 34 and a primer pocket
side walls 36. The primer recess 32 is adapted to fit a
primer (not shown) and allow the primer to transmit
through the primer flash aperture 30. The primer pocket
bottom surface 34 includes a flash aperture groove 38
that extends around the primer flash aperture 30. The
flash aperture groove 38 may extend across the primer
recess bottom surface 34 covering any distance from the
primer flash aperture 30 to the primer recess side walls
36. For example, the flash aperture groove 38 may be
about1,2,3,4,5,6,7,8,9,10,11,12,13, 14,15, 16, 17,
18,19, 20,21,22,23, 24,25, 26, 27,28, 29, 30, 32, 34, 36,
38,40,42,44,46,48,50,52, 54,56, 58,60, 62,64, 66, 68,
70,72,74,76,78, 80, 82, 84, 86, 88,90,92, 94, 96, 98, or
even 100 percent of the distance from the primer flash
aperture 30 to the primer recess side walls 36. The primer
recess side walls 36 is opposite the second primer insert
portion joining region 40.

[0047] The second primer insert portion joining region
40 s in pressed contact with the first primer insert portion
joining region 24 to form the insert joint 16 that is in
pressed contact to retain the joining of the first primer
insert portion 12 and the second primer insert portion 14.
The second primer insert portion 14 includes a transition
from the primer recess 32 to the outer surface 42 that
extends to an extraction flange 44.

[0048] FIGURE 14A shows a primer insert 10 having
the first primer insert portion 12 joined to the second
primer insert portion 14 at insert joint 16 with the support
structure 90 positioned on the outer surface of the first
primerinsert portion 12. The support structure 90 may be
formed to approximate the exterior wall. The support
structure 90 may extend over at least a portion of the
outer surface of the first primer insert portion 12 and even
extend past the insert tip 20. The support structure 90
may be atleastabout 1,2, 3,4,5,6,7,8,9,10,11,12,13,
14,15,16,17,18,19, 20,21,22, 23, 24,25, 26, 27,28, 29,
30,32, 34, 36,38,40,42,44,46,48,50,52, 54, 56, 58, 60,
62,64,66,68,70,72,74,76,78, 80,82, 84, 86,88, 90,92,
94, 96, 98, or even 100 percent of the height of the outer
surface of the first primer insert portion 12. Similarly, the
support structure 90 may extend at least about 1, 2, 3, 4,
5,6,7,8,9,10,11,12, 13,14, 15,16, 17, 18, 19, 20, 21,
22,23,24,25,26,27,28,29,30, 32,34, 36, 38,40,42, 44,
46,48,50,52,54,56, 58, 60,62, 64,66,68,70,72,74,76,
78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, or even 100
percent higher than the outer surface of the first primer
insert portion 12.

[0049] FIGURE 14B shows a side, cross-sectional
view of a portion of a polymeric cartridge case overmold-
ing a two piece primer insert having the first primer insert
portion 12 joined to the second primer insert portion 14 at
insert joint 16 with the support structure 90 positioned on
the outer surface of the first primer insert portion 12. The
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support structure 90 may be formed to approximate the
exterior wall.

[0050] FIGURE 15A shows a primer insert 10 having
the first primer insert portion 12 joined to the second
primer insert portion 14 with the support structure 90
positioned on the outer surface of the first primer insert
portion 12 and extending into the insert joint 16. The
support structure 90 may extend into the insert joint 16
to any degree necessary including into the inner surface
28. The support structure 90 may be formed to approx-
imate the exterior wall or may have a general shape.
[0051] FIGURE 15B shows a side, cross-sectional
view of a portion of a polymeric cartridge case overmold-
ing a primer insert 10 having the first primer insert portion
12 joined to the second primer insert portion 14 with the
support structure 90 positioned on the outer surface of
the first primer insert portion 12 and extending into the
insert joint 16. The support structure 90 may extend into
the insert joint 16 to any degree necessary including into
the inner surface 28. The support structure 90 may be
formed to approximate the exterior wall or may have a
general shape.

[0052] FIGURE 16A shows a primer insert 10 having
the first primer insert portion 12 joined to the second
primer insert portion 14 with the support structure 90
positioned on the outer surface of the first primer insert
portion 12. The support structure 90 may be formed to
have a general shape. The support structure 90 may be at
leastabout1,2,3,4,5,6,7,8,9,10,11,12,13, 14,15, 16,
17,18,19,20,21,22,23,24,25,26,27,28,29, 30, 32, 34,
36,38,40,42,44,46,48,50,52, 54,56, 58, 60,62, 64, 66,
68,70,72,74,76,78,80, 82,84, 86, 88,90,92,94, 96, 98,
or even 100 percent of the height of the outer surface of
the first primer insert portion 12. Similarly, the support
structure 90 may extend atleastabout 1, 2, 3, 4,5, 6,7, 8,
9,10,11,12,13,14,15,16, 17,18, 19, 20, 21, 22, 23, 24,
25,26,27,28,29,30, 32,34, 36,38,40,42,44, 46,48, 50,
52,54,56,58,60,62,64,66,68,70,72,74,76,78, 80, 82,
84, 86, 88, 90, 92, 94, 96, 98, or even 100 percent higher
than the outer surface of the first primer insert portion 12.
[0053] FIGURE 16B shows a side, cross-sectional
view of a portion of a polymeric cartridge case overmold-
ing a primer insert 10 having the first primer insert portion
12 joined to the second primer insert portion 14 with the
support structure 90 positioned on the outer surface of
the first primer insert portion 12. The support structure 90
may be formed to have a general shape.

[0054] FIGURE 17A shows a primer insert 10 having
the first primer insert portion 12 joined to the second
primer insert portion 14 with the support structure 90
positioned on the outer surface of the first primer insert
portion 12 and extending into the insert joint 16. The
support structure 90 may extend into the insert joint 16
and into the interior surface of the first primer insert
portion 12. The support structure 90 may be of any height
extending under the insert tip 20 (not shown) or above the
insert tip 20 as shown. The support structure 90 may be
formed to approximate the interior wall or may have a
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general shape. The support structure 90 may be at least
about1,2,3,4,5,6,7,8,9,10,11,12,13, 14,15, 16, 17,
18,19, 20,21,22,23, 24,25, 26, 27,28,29, 30, 32, 34, 36,
38,40,42,44,46,48,50,52, 54, 56,58,60,62,64, 66, 68,
70,72,74,76,78, 80, 82,84, 86, 88,90, 92, 94, 96, 98, or
even 100 percent of the height of the inner surface of the
first primer insert portion 12. Similarly, the support struc-
ture 90 may extend atleastabout1, 2, 3,4,5,6,7,8,9, 10,
11,12,13,14,15,16,17,18,19, 20,21, 22, 23, 24, 25, 26,
27,28,29,30,32,34,36,38,40,42,44,46,48,50, 52, 54,
56, 58,60, 62,64,66,68,70,72,74,76,78, 80,82, 84, 86,
88,90, 92,94, 96, 98, oreven 100 percent higher than the
inner surface of the first primer insert portion 12.

[0055] FIGURE 17B shows a side, cross-sectional
view of a portion of a polymeric cartridge case overmold-
ing a primer insert 10 having the first primer insert portion
12 joined to the second primer insert portion 14 with the
support structure 90 positioned on the outer surface of
the first primer insert portion 12 and extending into the
insert joint 16. The support structure 90 may extend into
the insert joint 16 and into the interior surface of the first
primerinsert portion 12. The support structure 90 may be
of any height extending under the insert tip 20 (not
shown) or above the insert tip 20 as shown. The support
structure 90 may be formed to approximate the interior
wall or may have a general shape.

[0056] FIGURE 18A shows a primer insert 10 having
the first primer insert portion 12 joined to the second
primer insert portion 14 at insert joint 16 with the support
structure 90 positioned in the insertjoint 16 and extending
into the interior of the first primer insert portion 12 toward
theinserttip 20. The support structure 90 may extend into
the insert joint 16 any degree necessary to secure the
support structure 90 to the primer insert 10. The support
structure 90 may be of any height extending under the
insert tip 20 (not shown) or above the insert tip 20 as
shown. The support structure 90 may be at least about 1,
2,3,4,5,6,7,8,9,10,11,12,13, 14, 15,16, 17, 18, 19,
20,21,22,23,24,25,26,27,28, 29, 30, 32, 34, 36, 38, 40,
42,44,46,48,50,52,54,56,58,60,62,64,66,68,70,72,
74,76,78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, or even
100 percent of the height of the outer surface of the first
primer insert portion 12. Similarly, the support structure
90 may extend atleastabout 1, 2, 3,4,5,6,7,8,9, 10, 11,
12,13,14,15,16,17,18,19, 20, 21,22, 23, 24, 25, 26, 27,
28,29,30, 32,34,36,38,40,42,44,46,48, 50,52, 54, 56,
58,60,62,64,66,68,70,72,74,76,78,80, 82,84, 86, 88,
90, 92, 94, 96, 98, or even 100 percent higher than the
outer surface of the first primer insert portion 12. The
support structure 90 may be formed to approximate the
interior wall.

[0057] FIGURE 18B shows a side, cross-sectional
view of a portion of a polymeric cartridge case overmold-
ing a primer insert 10 having the first primer insert portion
12 joined to the second primer insert portion 14 at insert
joint 16 with the support structure 90 positioned in the
insert joint 16 and extending into the interior of the first
primer insert portion 12 toward the insert tip 20. The
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support structure 90 may extend into the insert joint 16
any degree necessary to secure the support structure 90
tothe primerinsert 10. The support structure 90 may be of
any height extending under the insert tip 20 (not shown)
orabove the inserttip 20 as shown. The support structure
90 may be formed to approximate the interior wall.
[0058] FIGURE 19A shows a primer insert 10 having
the first primer insert portion 12 joined to the second
primer insert portion 14 with the support structure 90
positioned on the outer surface of the first primer insert
portion 12 and extending into the insert joint 16. The
support structure 90 extends up a portion of the exterior
wall of the first primer insert portion 12. The support
structure 90 may extend into the insert joint 16 and into
the interior surface of the first primer insert portion 12.
The support structure 90 may be of any height extending
under the insert tip 20 (not shown) or above the insert tip
20 as shown. The support structure 90 may be at least
about1,2,3,4,5,6,7,8,9,10,11,12,13, 14,15, 16, 17,
18,19, 20, 21,22,23, 24,25, 26,27, 28,29, 30, 32, 34, 36,
38,40,42,44,46,48,50,52,54, 56,58, 60, 62,64, 66,68,
70,72,74,76,78, 80, 82,84, 86, 88,90, 92,94, 96, 98, or
even 100 percent of the height of the outer surface of the
first primer insert portion 12. Similarly, the support struc-
ture 90 may extend atleastabout 1,2, 3,4,5,6,7,8,9, 10,
11,12,13,14,15,16,17,18,19, 20,21, 22,23, 24, 25, 26,
27,28,29, 30, 32,34, 36,38,40,42,44,46,48,50, 52, 54,
56,58, 60,62,64,66,68,70,72,74,76,78, 80,82, 84, 86,
88,90,92,94, 96, 98, oreven 100 percent higher than the
outer surface of the first primer insert portion 12. The
support structure 90 may be formed to approximate the
exterior wall or may have a general shape.

[0059] FIGURE 19B shows a side, cross-sectional
view of a portion of a polymeric cartridge case overmold-
ing a primer insert 10 having the first primer insert portion
12 joined to the second primer insert portion 14 with the
support structure 90 positioned on the outer surface of
the first primer insert portion 12 and extending into the
insert joint 16. The support structure 90 extends up a
portion of the exterior wall of the first primer insert portion
12. The support structure 90 may extend into the insert
joint 16 and into the interior surface of the first primer
insert portion 12. The support structure 90 may be of any
height extending under the insert tip 20 (not shown) or
above the insert tip 20 as shown. The support structure
90 may be formed to approximate the exterior wall or may
have a general shape.

[0060] FIGURE 20A shows a primer insert 10 having
the first primer insert portion 12 joined to the second
primer insert portion 14 at insert joint 16 with the support
structure 90 positioned in the insert joint 16 and extending
into the interior of the first primer insert portion 12 toward
theinserttip 20. The support structure 90 may extend into
the insert joint 16 any degree necessary to secure the
support structure 90 to the primer insert 10. The support
structure 90 may be of any height extending under the
insert tip 20 (not shown) or above the insert tip 20 as
shown. The support structure 90 may be at least about 1,
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2,3,4,5,6,7,8,9,10,11,12,13, 14, 15,16, 17, 18, 19,
20,21,22,23,24,25,26,27,28, 29, 30, 32, 34, 36, 38, 40,
42,44,46,48,50,52,54,56,58,60,62,64,66,68,70,72,
74,76,78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, or even
100 percent of the height of the outer surface of the first
primer insert portion 12. Similarly, the support structure
90 may extend atleastabout 1, 2, 3,4,5,6,7,8,9, 10, 11,
12,13,14,15,16,17,18,19, 20, 21, 22,23, 24, 25, 26, 27,
28,29, 30, 32,34,36,38,40,42,44,46,48, 50,52, 54, 56,
58,60,62,64,66,68,70,72,74,76,78,80,82,84, 86, 88,
90, 92, 94, 96, 98, or even 100 percent higher than the
outer surface of the first primer insert portion 12.The
support structure 90 may be formed to approximate
the interior wall.

[0061] FIGURE 20B shows a side, cross-sectional
view of a portion of a polymeric cartridge case overmold-
ing a primer insert 10 having the first primer insert portion
12 joined to the second primer insert portion 14 at insert
joint 16 with the support structure 90 positioned in the
insert joint 16 and extending into the interior of the first
primer insert portion 12 toward the insert tip 20. The
support structure 90 may extend into the insert joint 16
any degree necessary to secure the support structure 90
to the primer insert 10.

[0062] The support structure 90 may be of any height
extending under the insert tip 20 (not shown) or above the
insert tip 20 as shown. The support structure 90 may be
formed to approximate the interior wall.

[0063] FIGURES 21A (insert) and 21B (overmolded
into an ammunition cartridge) shows a primer insert 10
having the first primer insert portion 12 joined to the
second primer insert portion 14 at insert joint 16 with
the support structure 90 secured in the junction of the first
primer insert portion 12 and the second primer insert
portion 14 without being inserted into the insert joint
16. The support structure 90 is positioned at the insert
joint 16 and extending into the interior of the first primer
insert portion 12 toward the insert tip 20. The support
structure 90 may be of any height extending under the
insert tip 20 (not shown) or above the insert tip 20 as
shown. The support structure 90 may be formed to ap-
proximate the interior wall. The support structure 90 may
be secured through the addition of an adhesive, resin,
metal, alloy, composite or polymer material that is placed
in at the insert joint 16 junction of the first primer insert
portion 12 and the second primer insert portion 14 to
secure the support structure 90. In other embodiments,
the support structure 90 may be lose or secured by
physically attaching the support structure 90 to the insert
joint 16, the first primer insert portion 12, the second
primer insert portion 14 or a combination thereof. This
may be through welding, melting, fusing or other methods
known to the skilled artisan. In yet other embodiments the
support structure 90 may be secured to the insertjoint 16,
the first primer insert portion 12, the second primer insert
portion 14 or a combination thereof through the addition
of a securing mechanism, e.g., snap ring, clip, ring, tab
etc. Inanother embodiment, the support structure 90 may
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be secured by pressing a portion of the insert joint 16, the
first primer insert portion 12, the second primer insert
portion 14 or a combination thereof to retain the support
structure 90.

[0064] The support structure 90 may be a mesh,
weave, a sheet, perforated sheet, a textured sheet, in-
dividual fibers, strands, filaments or similar structure. The
support structure 90 may be constructed from one or
more polymers, one or more metals, one or more alloys or
a combination there of. The mesh may be a wire mesh, a
polymer mesh, an alloy mesh or a combination thereof.
The mesh may be of a significant hole density (i.e., 1 to
800 holes per inch and more specifically at least about 1,
2,3,4,5,6,7,8,9,10,11,12,13,14,15,16, 17,18, 19, 20,
21,22,23,24,25,26,27,28,29, 30, 31,32, 33, 34, 35, 36,
37,38,39,40,41,42,43,44,45,46,47,48,49,50,51, 52,
53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,
69,70,71,72,73,74,75,76,77,78,79,80,81,82,83, 84,
85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99,
100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110,
111,112,113, 114,115,116, 117,118, 119, 120, 121, 122,
123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133,
134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144,
145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155,
156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166,
167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177,
178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188,
189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199,
200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210,
211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221,
222,223, 224, 225, 226, 227, 228, 229, 230, 231, 232,
233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243,
244, 245, 246, 247, 248, 249, 250, 251, 252, 253, 254,
255, 256, 257, 258, 259, 260, 261, 262, 263, 264, 265,
266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276,
277, 278, 279, 280, 281, 282, 283, 284, 285, 286, 287,
288, 289, 290, 291, 292, 293, 294, 295, 296, 297, 298,
299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309,
310, 311, 312, 313, 314, 315, 316, 317, 318, 319, 320,
321, 322, 323, 324, 325 or more holes per inch). In
addition, the mesh may be uniformed or asymmetric in
hole positioning. For example, the mesh may have a hole
density of around 200 holes per inch at the mesh at the
bottom of the insert and about 100 holes per inch at the
opposite end of the insert.

[0065] In addition, the support structure 90 may be
formed, shaped, pressed, pulled, woven into shape or
otherwise altered such that the support structure 90
contours to the shape (or roughly approximates the
shape) of the insert walls.

[0066] The supportstructure 90 may be loosely placed,
frictionally held in the insert, welded into position in or on
the insert, affixed to the insert using an adhesive, resin,
epoxy, polymer metal, welds, melts, or other material.
[0067] FIGURE 22A shows a primer insert 10 having
the first primer insert portion 12 joined to the second
primer insert portion 14 at insert joint 16 with the support
structure 90 extending from the interior surface over the
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insert tip 20 and down the exterior surface of the first
primer insert portion 12. The support structure 90 may
extend down at least a portion of the exterior surface of
the first primer insert portion 12. In some embodiments
the support structure 90 will extend at least to the second
primer insert portion 14 but in other embodiments the
support structure 90 will extend over at least a portion of
the second primer insert portion 14. The support struc-
ture 90 may be formed to approximate the wall of the first
primer insert portion 12. The support structure 90 may be
free moving or secured through the addition of an adhe-
sive, resin, metal, alloy, composite or polymer material
that is placed in at the insert joint 16 junction of the first
primer insert portion 12 and the second primer insert
portion 14 to secure the support structure 90.

[0068] FIGURE 23 is a cut through image of one em-
bodiment of a two piece primer insert. The primer insert
10 is formed by joining a first primer insert portion 12to a
second primer insert portion 14. The primer insert 10 is
formed by press-joining the first primer insert portion 12
and the second primer insert portion 14 which forms a
insert joint 16. The first primer insert portion 12 may be of
the same or different materials than the second primer
insert portion 14. The first primer insert portion 12 in-
cludes aninsert coupling element 18 that extends froman
insert tip 20 downward to an insert transition 22. The
insert transition 22 transitions from the vertical region of
the insert tip 20 to a horizontal region. The insert transi-
tion 22 is in communication with the first primer insert
portion joining region 24 that extends to the first primer
insert portion bottom 26. The first primer insert portion
joining region 24 and the first primer insert portion bottom
26 are in pressed contact with the second primer insert
portion 14 to form the insert joint 16. The second primer
insert portion 14 includes an inner surface (not shown)
that when overmolded into an ammunition cartridge (not
shown) forms the bottom of the propellant chamber (not
shown). The inner surface 28 includes a primer flash
aperture 30 that extends through the inner surface 28
into the primer recess 32. The primer recess 32 includes
a primer pocket bottom surface 34 and a primer pocket
side walls 36. The primer recess 32 is adapted to fit a
primer (not shown) and allow the primer to transmit
through the primer flash aperture 30. The primer pocket
bottom surface 34 includes a flash aperture groove 38
that extends around the primer flash aperture 30. The
flash aperture groove 38 may extend across the primer
recess bottom surface 34 covering any distance from the
primer flash aperture 30 to the primer recess side walls
36. The primer recess side walls 36 is opposite the
second primer insert portion joining region 40. The sec-
ond primer insert portion joining region 40 is in pressed
contactwith the first primer insert portion joining region 24
to form the insert joint 16 that is in pressed contact to
retain the joining of the first primer insert portion 12 and
the second primer insert portion 14. The second primer
insert portion 14 includes a transition from the primer
recess 32 to the outer surface 42 that extends to an
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extraction flange 44.

[0069] FIGURES 23B-23M are perspective views of
different embodiments, of FIGURE 23A showing the first
primer insert portion 12 having surface protrusions 100
positioned on the outside of the first primer insert portion
12. The surface protrusions 100 may be affixed to the
surface or may be an integral portion of the first primer
insert portion 12. The surface protrusions 100 may be
affixed by adhesive, epoxy, welding, melting, fusing, sur-
face tension, friction or any other mechanism that will
allow the surface protrusions 100 to be held in position.
The surface protrusions 100 may be positioned in a
uniformed manner in uniformed rows or staggered rows,
in a random pattern, and may be aligned vertically, hor-
izontally, or at any angle there between. Although the
surface protrusions 100 are shown as circles, spheres,
squares, triangles, or teardrops the surface protrusions
100 may have any shape and be of any size.

[0070] FIGURE 24A shows a primer insert 10 having
the first primer insert portion 12 joined to the second
primer insert portion 14 at insert joint 16 with the support
structure 90 positioned in the insertjoint 16 and extending
into the interior of the first primer insert portion 12 toward
the insert tip 20. The support structure 90 may extend
about the insert joint 16 in part or in whole into, over or a
combination thereof. The support structure 90 may be of
any width, thickness or profile being straight curved or a
combination thereof. The support structure 90 may be at
leastabout1,2,3,4,5,6,7,8,9,10,11,12,13, 14,15, 16,
17,18,19,20,21,22,23,24,25,26,27,28,29, 30, 32, 34,
36,38,40,42,44,46,48,50,52,54,56, 58, 60,62, 64, 66,
68,70,72,74,76,78,80, 82,84, 86, 88,90,92,94, 96, 98,
or even 100 percent of inner surface 28. The support
structure 90 may be formed to approximate the interior
wall.

[0071] FIGURE 24B shows a side, cross-sectional
view of a portion of a polymeric cartridge case overmold-
ing a primer insert 10 having the first primer insert portion
12 joined to the second primer insert portion 14 at insert
joint 16 with the support structure 90 positioned in the
insert joint 16 and extending into the interior of the first
primer insert portion 12. The support structure 90 may be
formed to approximate the interior wall.

[0072] FIGURE 25A shows a primer insert 10 having
the first primer insert portion 12 joined to the second
primer insert portion 14 at insert joint 16 with the support
structure 90 positioned on the exterior of the first primer
insert portion 12. The support structure 90 may extend
about the insert joint 16 in part or in whole into, over or a
combination thereof. The support structure 90 may be of
any width, thickness or profile being straight curved or a
combination thereof. The support structure 90 may be at
leastabout1,2,3,4,5,6,7,8,9,10,11,12,13, 14,15, 16,
17,18,19,20,21,22,23,24,25,26,27,28,29, 30, 32, 34,
36,38,40,42,44,46,48,50,52, 54,56, 58, 60,62, 64, 66,
68,70,72,74,76,78,80, 82,84, 86,88,90,92,94, 96, 98,
or even 100 percent of the exterior surface. The support
structure 90 may be formed to approximate the exterior
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wall.

[0073] FIGURE 25B shows a side, cross-sectional
view of a portion of a polymeric cartridge case overmold-
ing a primer insert 10 having the first primer insert portion
12 joined to the second primer insert portion 14 at insert
joint 16 with the support structure 90 positioned on the
exterior of the primer insert portion 12. The support
structure 90 may be formed to approximate the interior
wall.

[0074] FIGURE 26 shows a side, cross-sectional view
of a portion of a polymeric cartridge case overmolding a
primer insert 10 having the first primer insert portion 12
joined to the second primer insert portion 14. A cartridge
70 is shown manufactured with a polymer casing 72
showing a propellant chamber 74 with projectile aperture
at the nose 76. The polymer casing 72 has a projectile
aperture 78 extending from nose 76 rearward. The nose
76 may be formed with the nose joint 80 that mates to the
middle body 82 through contact with the nose joint 80 and
the body joint 84. Alternatively, the nose joint 80 and the
body joint 84 may be positioned at different locations
(e.g., nose joint 80a) on the nose depending on the
specific application. The nose joint 80 and body joint
84 is shown as a male-female element, but may also
be configured as other joints in alternate embodiments.
The nose 76 has a shoulder 86 that is reduced to a
chamber neck 87 toaccommodate the projectile aperture
78.

[0075] FIGURE 27A shows a primer insert 10 having
the first primer insert portion 12 joined to the second
primer insert portion 14 with the support structure 90
positioned on the outer surface of the first primer insert
portion 12 and extending over the tip 20 and into the insert
joint 16. The support structure 90 may extend into the
insert joint 16 to any degree necessary including into the
inner surface 28. The support structure 90 may be formed
to approximate the exterior wall or may have a general
shape.

[0076] FIGURE 27B shows a side, cross-sectional
view of a portion of a polymeric cartridge case overmold-
ing a primer insert 10 having the first primer insert portion
12 joined to the second primer insert portion 14 with the
support structure 90 positioned on the outer surface of
the first primerinsert portion 12 and extending over the tip
20 and into the insert joint 16. The support structure 90
may extend into the insert joint 16 to any degree neces-
sary including into the inner surface 28. The support
structure 90 may be formed to approximate the exterior
wall or may have a general shape.

[0077] The individual pieces may be formed by punch-
ing, pressing, stamping, molding, coining, or by additive
manufacturing. The individual pieces may be joined by
clinching, pressing welding soldering, sintering, adhe-
sive gluing, staking, and iterative addition by forming
one piece into another piece.

[0078] Inaddition, the various components of the multi-
piece insert may be pressed together to form a unitary
insert. The individual portions held in position using
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stakes or retainers (e.g., ring and slot, stake, etc.). The
method of connecting the individual pieces to form a
unitary insert will depend on the materials being joined.
For example, a metal insert may be constructed from two
or more metal pieces with similar melting points are
joined together to form a unitary insert through sintering.
Similarly, a metal insert constructed from two or more
metal pieces may be pressed together to form a unitary
insert.

[0079] Multiple piece inserts of the present invention
may be configured in various ways. For example, the
insert may be include three insert pieces, three insert
pieces configured without the need for a diffuser, three
insert pieces where one piece is a diffuser, three insert
pieces where the diffuser is between the other insert
pieces.

[0080] The presentinvention includes a diffuser that is
positioned between the primer and the bottom of the
primer recess. The diffuser includes a diffuser aperture
that aligns with the flash hole and may include a diffuser
aperture extension that fits in the flash hole. The diffuser
diverts the combustion effect away from the over-molded
polymer material of the middle body component. The
affects being the impact from igniting the primer as far
as pressure and heat to divert the energy of the primer off
of the polymer and directing it to the flash hole. The
diffuser can be between 0.0001 to 0.015 inches (e.g.,
0.0001, 0.0002,0.0003, 0.0004, 0.0005, 0.0006, 0.0007,
0.0008,0.0009, 0.001, 0.002,0.003, 0.004, 0.005, 0.006,
0.007,0.008,0.009,0.010,0.011,0.012,0.013,0.014, or
0.015) in thickness and made from metal, polymer, com-
posite, or other material, e.g., half hard brass. For ex-
ample, the diffuser can be between about 0.005 inches
thick for a 5.56 diffuser 50. For example, the outer dia-
meter of the diffuser for a 5.56 or 223 case is 0.173 and
the inner diameteris 0.080. The diffuser could be made of
any material that can withstand the energy from the
ignition of the primer, e.g., alloys, metals, steel, stainless,
cooper, aluminum, resins and polymers. The diffuser can
be produced in "T", ‘L" or "I" shape by drawing the
material by MIM, PIM, milling, machining, or using a
stamping anddrawdie. Inthe "T", ‘L" or "I" shape diffusers
the center ring can be 0.001 to 0.010 tall and the outer
diameter is 0.090 and the inner diameter 0.080, indivi-
dually 0.001, 0.002, 0.003, 0.004, 0.005, 0.006, 0.007,
0.008, 0.009, 0.010, 0.011, 0.012, 0.013, 0.014, 0.015,
0.02, 0.02.5, 0.03, 0.04, 0.05,0.06, 0.07, 0.08, 0.09, 0.1,
or0.2.

[0081] The inserts joint may connect the upper primer
insert portion, the middle insert and the lower primer
insert portion by threading, riveting, locking, friction fit-
ting, coining, snap fitting, chemical bonding, chemical
welding, soldering, smelting, sintering, adhesive bond-
ing, laser welding, ultrasonic welding, friction spot weld-
ing, friction stir welding spin-welding, vibration-welding,
ultrasonic-welding or laser-welding techniques. In addi-
tion, multiple methods may be used to increase the joint
strength.
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[0082] Chemical welding and chemical bonding in-
volves the use of chemical compositions that undergoes
a chemical or physical reaction resulting in the joining of
the materials and the formation of a unitary primer insert.
The chemicals may join the surfaces through the forma-
tion of a layer that contacts both surfaces or by melting the
surfaces to a single interface between the surfaces.
[0083] Adhesive bonding involves the use of a poly-
meric adhesive, which undergoes a chemical or physical
reaction, for eventual joint formation. The upper primer
insert portion mates to the lower primer insert portion at
the insert joint to which an adhesive material has been
added to form a unitary primer insert. The adhesive
includes high-strength and tough adhesives that can
withstand both static and alternating loads.

[0084] Sintering involves the process of compacting
and forming a solid mass of material by heat and/or
pressure without melting it to the point of liquefaction.
Materials that are identical or similar may be sintered in
the temperature range for the specifictime, e.g., stainless
steel may be heated for 30-60 minutes at a temperature
of between 2000-2350°F. However, materials that are
dissimilar may be heated at the within the common
temperature range (+ 400°F) for the specific time (+
0.5-2 hours). Forexample, the upper primerinsert portion
may be stainless steel with a temperature range form
2000-2350°F for 30-60 minutes and the lower primer
insert portion may be nickel 1850-2100°F for 30-45 min-
utes (and vice versa) to allow the sintering at between
2000-2100°F for 30-60 minutes. Similarly, the upper
primer insert portion may be stainless steel with a tem-
perature range form 2000-2350°F for 30-60 minutes and
the lower primer insert portion may be tungsten carbide
2600-2700°F for 20-30 minutes to allow the sintering at
between 2300-2600°F for 30-60 minutes or longer if
necessary. The skilled artisan readily understands the
parameters associated with sintering materials of similar
and different compositions and therefor there is no need
in reciting all of the various combinations that can be
formed in this application.

[0085] Welding techniques including laser welding,
ultrasonic welding, friction spot welding, and friction stir
welding. The welding methods can use the existing ma-
terials tofill in the insert joint or an additional material may
be used tofillin the insert joint. The dissimilar multi-metal
welded unitary primer insert must be examined to deter-
mine the crack sensitivity, ductility, susceptibility to corro-
sion, etc. In some cases, it is necessary to use a third
metal thatis soluble with each metal in order to produce a
successful joint.

[0086] The two piece primer insert used in polymeric
cartridge cases includes an upper primer insert portion
and a lower primer insert portion joined atinsert joint. The
individual upper primer insert portion and lower primer
insert portion may be formed in various methods. For
example the individual upper primer insert portion and
lower primer insert portion may be formed by metal
injection molding, polymer injection molding, stamping,
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milling, molding, machining, punching, fine blanking,
smelting, or any other method that will form insert por-
tions that may be joined together to form a primer insert.
[0087] The two piece primer insert includes an indivi-
dual upper primer insert portion and lower primer insert
portion formed in various methods. For example, the
individual upper primer insert portion and lower primer
insert portion may be formed by stamping, milling, or
machining and then joined together to form a primer
insert.

[0088] For example, the individual upper primer insert
portion, the lower primer insert portion or both may be
formed by fineblanking, punching, pressing, stamping,
molding, coining, milled, stamped, forged, machined,
molded, cast or by additive manufacturing. The individual
pieces may be joined by clinching, pressing welding
soldering, sintering, adhesive gluing, staking, and itera-
tive addition by forming one piece into another piece.
Fineblanking is a specialty type of metal stamping that
can achieve part characteristics such as flatness and a
full sheared edge to a degree that is nearly impossible
using a conventional metal cutting or punching process
and is used to achieve flatness and cut edge character-
istics that are unobtainable by conventional stamping
and punching methods. When the punch makes contact
with the sheet, the metal begins to deform and bulge
around the point of the punch. As the yield strength of the
part material is exceeded by the downward force of the
press, the point of the punch begins to penetrate the
metal’s surface. Both the punch and matrix, or button,
begin to cut from their respective sides. When the ulti-
mate tensile strength has been reached, the metal
breaks or fractures from the edge of the punch to the
edge of the matrix. This results in a cut edge that appears
to be partially cut and partially broken or fractured. This
cutedge condition often is referred to as the "cut band." In
most cases, the cut edge has about 10 percent to 30
percent of shear, and the remainder is fractured. The
fracture has two primary causes. The distance between
the punch and the matrix creates a leverage action and
tends to pull the metal apart, causing it to rupture. The
deformation that is allowed during the cutting process
also allows the metal to fracture prematurely. Allowing the
metal to deform severely during the cutting process
results in straining of the metal, which in turn causes a
stress. Trapped stresses in a product cause it to lose its
flatness, which is why it is very difficult to maintain a
critical flatness characteristic using conventional meth-
ods. Fineblanking requires the use of three very high-
pressure pads in a special press. These pads hold the
metal flat during the cutting process and keep the metal
from plastically deforming during punch entry. Most fine-
blanking operations incorporate a V-ring into one of the
high-pressure pads. This ring also is commonly referred
to as a "stinger" or "impingement" ring. Before the punch
contacts the part, the ring impales the metal, surrounds
the perimeter of the part, and traps the metal from moving
outward while pushing it inward toward the punch. This
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reduces rollover at the cut edge. Fineblanking operations
usually require clearances of less than 0.0005 inch per
side. This small clearance, combined with high pressure,
results in a fully sheared part edge. Fineblanking is much
like a cold extruding process. The slug (or part) is pushed
or extruded out of the strip while it is held very tightly
between the high-pressure holding plates and pads. The
tight hold of the high-pressure plates prevents the metal
from bulging or plastically deforming during the extrusion
process.

[0089] The two piece primer insert includes an indivi-
dual upper primer insert portion and lower primer insert
portion formed in various methods. For example, the
individual upper primer insert portion and lower primer
insert portion may be formed by molding, injection mold-
ing or metal injection molding and then joined together to
form a primer insert. For example, when the individual
upper primer insert portion and lower primer insert portion
or both are metal injection molded, the raw materials are
metal powders and a thermoplastic binder. There are at
least two Binders included in the blend, a primary binder
and a secondary binder. This blended powder mix is
worked into the plasticized binder at elevated tempera-
ture in a kneader or shear roll extruder. The intermediate
productis the so-called feedstock. Itis usually granulated
with granule sizes of several millimeters. In metal injec-
tion molding, only the binders are heated up, and that is
how the metal is carried into the mold cavity. In preparing
a feedstock, it is important first to measure the actual
density of each lot of both the metal powders and binders.
This is extremely important especially for the metal pow-
ders in that each lot will be different based on the actual
chemistry of that grade of powder. For example, 316L is
comprised of several elements, such as Fe, Cr, Ni, Cu,
Mo, P, Si, S and C. In order to be rightfully called a 316L,
each of these elements must meet a minimum and max-
imum percentage weight requirement as called outin the
relevant specification. Hence the variation in the chem-
istry within the specification results in a significant density
variation within the acceptable composition range. De-
pending on the lotreceived from the powder producer, the
density will vary depending on the actual chemistry re-
ceived. The metal may be low alloy steels 2200, 2700,
4605, 316L, 420, 430L, 17-4,17-4PH, 17-7, F15, Fe-3%
Si, Fe-50%Ni, and Fe-50%Co. In addition to the specific
metal compositions may include common commercial
designations e.g., C-0000 Copper and Copper Alloys;
CFTG-3806-K Diluted Bronze Bearings; CNZ-1818 Cop-
per and Copper Alloys; CNZP-1816 Copper and Copper
Alloys; CT-1000 Copper and Copper Alloys; CT-1000-K
Bronze Bearings; CTG-1001-K Bronze Bearings;
CTG-1004-K Bronze Bearings; CZ-1000 Copper and
Copper Alloys; CZ-2000 Copper and Copper Alloys;
CZ-3000 Copper and Copper Alloys; CZP-1002 Copper
and Copper Alloys; CZP-2002 Copper and Copper Al-
loys; CZP-3002 Copper and Copper Alloys; F-0000 Iron
and Carbon Steel; F-0000-K Iron and Iron-Carbon Bear-
ings; F-0005 Iron and Carbon Steel; F-0005-K Iron and
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Iron-Carbon Bearings; F-0008 Iron and Carbon Steel;
F-0008-K Iron and Iron-Carbon Bearings; FC-0200 Iron-
Copper and Copper Steel; FC-0200-K Iron-Copper Bear-
ings; FC-0205 Iron-Copper and Copper Steel; FC-0205-
K Iron-Copper-Carbon Bearings; FC-0208 Iron-Copper
and Copper Steel; FC-0208-K Iron-Copper-Carbon
Bearings; FC-0505 Iron-Copper and Copper Steel;
FC-0508 Iron-Copper and Copper Steel; FC-0508-K
Iron-Copper-Carbon Bearings; FC-0808 Iron-Copper
and Copper Steel; FC-1000 Iron-Copper and Copper
Steel; FC-1000-K Iron-Copper Bearings; FC-2000-K
Iron-Copper Bearings; FC-2008-K Iron-Copper-Carbon
Bearings; FCTG-3604-K Diluted Bronze Bearings;
FD-0200 Diffusion-Alloyed Steel; FD-0205 Diffusion-Al-
loyed Steel; FD-0208 Diffusion-Alloyed Steel; FD-0400
Diffusion-Alloyed Steel; FD-0405 Diffusion-Alloyed
Steel; FD-0408 Diffusion-Alloyed Steel; FF-0000 Soft-
Magnetic Alloys; FG-0303-K Iron-Graphite Bearings;
FG-0308-K Iron-Graphite Bearings; FL-4005 Prealloyed
Steel; FL-4205 Prealloyed Steel; FL-4400 Prealloyed
Steel; FL-4405 Prealloyed Steel; FL-4605 Prealloyed
Steel; FL-4805 Prealloyed Steel; FL-48105 Prealloyed
Steel; FL-4905 Prealloyed Steel; FL-5208 Prealloyed
Steel; FL-5305 Prealloyed Steel; FLC-4608 Sinter-Har-
dened Steel; FLC-4805 Sinter-Hardened Steel;
FLC-48108 Sinter-Hardened Steel; FLC-4908 Sinter-
Hardened Steel; FLC2-4808 Sinter-Hardened Steel;
FLDN2-4908 Diffusion-Alloyed Steel; FLDN4C2-4905
Diffusion-Alloyed Steel; FLN-4205 Hybrid Low-Alloy
Steel; FLN-48108 Sinter-Hardened Steel; FLN2-4400
Hybrid Low-Alloy Steel; FLN2-4405 Hybrid Low-Alloy
Steel; FLN2-4408 Sinter-Hardened Steel; FLN2C-4005
Hybrid Low-Alloy Steel; FLN4-4400 Hybrid Low-Alloy
Steel; FLN4-4405 Hybrid Low-Alloy Steel; FLN4-4408
Sinter Hardened Steel; FLN4C-4005 Hybrid Low-Alloy
Steel; FLN6-4405 Hybrid Low-Alloy Steel; FLN6-4408
Sinter-Hardened Steel; FLNC-4405 Hybrid Low-Alloy
Steel; FLNC-4408 Sinter-Hardened Steel; FN-0200
Iron-Nickel and Nickel Steel; FN-0205 Iron-Nickel and
Nickel Steel; FN-0208 Iron-Nickel and Nickel Steel;
FN-0405 Iron-Nickel and Nickel Steel; FN-0408 Iron-
Nickel and Nickel Steel; FN-5000 Soft-Magnetic Alloys;
FS-0300 Soft-Magnetic Alloys; FX-1000 Copper-Infil-
trated Iron and Steel; FX-1005 Copper-Infiltrated Iron
and Steel; FX-1008 Copper-Infiltrated Iron and Steel;
FX-2000 Copper-Infiltrated Iron and Steel; FX-2005 Cop-
per-Infiltrated Iron and Steel; FX-2008 Copper-Infiltrated
Iron and Steel; FY-4500 Soft-Magnetic Alloys; FY-8000
Soft-Magnetic Alloys; P/F-1020 Carbon Steel PF;
P/F-1040 Carbon Steel PF; P/F-1060 Carbon Steel
PF; P/F-10C40 Copper Steel PF; P/F-10C50 Copper
Steel PF; P/F-10C60 Copper Steel PF; P/F-1140 Carbon
Steel PF; P/F-1160 Carbon Steel PF; P/F-11C40 Copper
Steel PF; P/F-11C50 Copper Steel PF; P/F-11C60 Cop-
per Steel PF; P/F-4220 Low-Alloy P/F-42XX Steel PF;
P/F-4240 Low-Alloy P/F-42XX Steel PF; P/F-4260 Low-
Alloy P/F-42XX Steel PF; P/F-4620 Low-Alloy P/F-46XX
Steel PF; P/F-4640 Low-Alloy P/F-46XX Steel PF;
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P/F-4660 Low-Alloy P/F-46XX Steel PF; P/F-4680
Low-Alloy P/F-46XX Steel PF; SS-303L Stainless Steel
- 300 Series Alloy; SS-303N1 Stainless Steel - 300 Series
Alloy; SS-303N2 Stainless Steel - 300 Series Alloy;
SS-304H Stainless Steel - 300 Series Alloy; SS-304L
Stainless Steel - 300 Series Alloy; SS-304N1 Stainless
Steel - 300 Series Alloy; SS-304N2 Stainless Steel - 300
Series Alloy; SS-316H Stainless Steel - 300 Series Alloy;
SS-316L Stainless Steel - 300 Series Alloy; SS-316N1
Stainless Steel - 300 Series Alloy; SS-316N2 Stainless
Steel - 300 Series Alloy; SS-409L Stainless Steel - 400
Series Alloy; SS-409LE Stainless Steel - 400 Series
Alloy; SS-410 Stainless Steel - 400 Series Alloy;
SS-410L Stainless Steel - 400 Series Alloy; SS-430L
Stainless Steel - 400 Series Alloy; SS-430N2 Stainless
Steel - 400 Series Alloy; SS-434L Stainless Steel - 400
Series Alloy; SS-434LCb Stainless Steel - 400 Series
Alloy; and SS-434N2 Stainless Steel - 400 Series Alloy.
[0090] Titanium alloys that may be used in this inven-
tion include any alloy or modified alloy known to the
skilled artisan including titanium grades 5-38 and more
specifically titanium grades 5, 9, 18, 19, 20, 21, 23, 24, 25,
28, 29, 35, 36 or 38. Grades 5, 23, 24, 25, 29, 35, or 36
annealed or aged; Grades 9, 18, 28, or 38 cold-worked
and stress-relieved or annealed; Grades 9, 18, 23, 28, or
29 transformed-beta condition; and Grades 19, 20, or 21
solution-treated or solution-treated and aged. Grade 5,
also known as Ti6Al4V, Ti-6Al-4V or Ti 6-4, is the most
commonly used alloy. It has a chemical composition of
6% aluminum, 4% vanadium, 0.25% (maximum) iron,
0.2% (maximum) oxygen, and the remainder titanium. It
is significantly stronger than commercially pure titanium
while having the same stiffness and thermal properties
(excluding thermal conductivity, which is about 60% low-
er in Grade 5 Ti than in CP Ti); Grade 6 contains 5%
aluminum and 2.5% tin. It is also known as Ti-5Al-2.5Sn.
This alloy has good weldability, stability and strength at
elevated temperatures; Grade 7 and 7H contains 0.12 to
0.25% palladium. This grade is similar to Grade 2. The
small quantity of palladium added gives it enhanced
crevice corrosion resistance at low temperatures and
high pH; Grade 9 contains 3.0% aluminum and 2.5%
vanadium. This grade is a compromise between the ease
of welding and manufacturing of the "pure" grades and
the high strength of Grade 5; Grade 11 contains 0.12 to
0.25% palladium; Grade 12 contains 0.3% molybdenum
and 0.8% nickel; Grades 13, 14, and 15 all contain 0.5%
nickel and 0.05% ruthenium; Grade 16 contains 0.04 to
0.08% palladium; Grade 16H contains 0.04 to 0.08%
palladium; Grade 17 contains 0.04 to 0.08% palladium;
Grade 18 contains 3% aluminum, 2.5% vanadium and
0.04 to 0.08% palladium; Grade 19 contains 3% alumi-
num, 8% vanadium, 6% chromium, 4% zirconium, and
4% molybdenum; Grade 20 contains 3% aluminum, 8%
vanadium, 6% chromium, 4% zirconium, 4% molybde-
num and 0.04% to 0.08% palladium; Grade 21 contains
15% molybdenum, 3% aluminum, 2.7% niobium, and
0.25% silicon; Grade 23 contains 6% aluminum, 4%
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vanadium, 0.13% (maximum) Oxygen; Grade 24 con-
tains 6% aluminum, 4% vanadium and 0.04% to 0.08%
palladium. Grade 25 contains 6% aluminum, 4% vana-
dium and 0.3% to 0.8% nickel and 0.04% to 0.08%
palladium; Grades 26, 26H, and 27 all contain 0.08 to
0.14% ruthenium; Grade 28 contains 3% aluminum,
2.5% vanadium and 0.08 to 0.14% ruthenium; Grade
29 contains 6% aluminum, 4% vanadium and 0.08 to
0.14% ruthenium; Grades 30 and 31 contain 0.3% cobalt
and 0.05% palladium; Grade 32 contains 5% aluminum,
1% tin, 1% zirconium, 1% vanadium, and 0.8% molyb-
denum; Grades 33 and 34 contain 0.4% nickel, 0.015%
palladium, 0.025% ruthenium, and 0.15% chromium;
Grade 35 contains 4.5% aluminum, 2% molybdenum,
1.6% vanadium, 0.5% iron, and 0.3% silicon; Grade 36
contains 45% niobium; Grade 37 contains 1.5% alumi-
num; and Grade 38 contains 4% aluminum, 2.5% vana-
dium, and 1.5% iron. The mechanical properties are very
similar to Grade 5, but has good cold workability similar to
grade 9. One embodiment includes a Ti6Al4V composi-
tion. One embodiment includes a composition having
3-12% aluminum, 2-8% vanadium, 0.1-0.75% iron,
0.1-0.5% oxygen, and the remainder titanium. More spe-
cifically, about 6% aluminum, about 4% vanadium, about
0.25% iron, about 0.2% oxygen, and the remainder tita-
nium. For example, one Ti composition may include 10 to
35%Cr,0.05t0 15 % Al,0.05t02 % Ti, 0.05t0 2 % Y, O,
with the balance being either Fe, Ni or Co, or an alloy
consistingof20 £ 1.0% Cr,4.5 £ 0.5%Al, 05+ 0.1%
Y,05 or ThO,, with the balance being Fe. For example,
one Ti composition may include 15.0-23.0 % Cr, 0.5-2.0
% Si, 0.0-4.0 % Mo, 0.0-1.2 % Nb, 0.0-3.0 % Fe, 0.0-0.5
% Ti, 0.0-0.5 % Al, 0.0-0.3 % Mn, 0.0-0.1 % Zr, 0.0-0.035
% Ce, 0.005-0.025 % Mg, 0.0005-0.005 % B, 0.005-0.3
% C, 0.0-20.0 % Co, balance Ni. Sample Ti-based feed-
stock component includes 0 - 45% metal powder;
15-40% binder; 0-10% Polymer (e.g., thermoplastics
and thermosets); surfactant 0-3%; lubricant 0-3%; sinter-
ing aid 0-1%. Another sample Ti-based feedstock com-
ponent includes about 62% TiH2 powder as a metal
powder; about 29% naphthalene as a binder; about
2.1-2.3% polymer (e.g., EVA/epoxy); about 2.3% SUR-
FONIC N-100 ® as a Surfactant; lubricant is 1.5% stearic
acid as a ; about 0.4% silver as a sintering Aid. Examples
of metal compounds include metal hydrides, such as
TiH2, and intermetallics, such as TiAl and TiAl;. A specific
instance of an alloy includes Ti-6Al,4V, among others. In
another embodiment, the metal powder comprises at
least approximately 45% of the volume of the feedstock,
while in still another, it comprises between approximately
54.6% and 70.0%. In addition, Ti-Al alloys may consists
essentially of 32 - 38 % of Al and the balance of Ti and
contains 0.005 - 0.20 % of B, and the alloy which essen-
tially consists of the above quantities of Al and Ti and
contains, in addition to the above quantity of B, upt0 0.2%
of C,upt00.3 % of O and/orup o 0.3 % of N (provided that
O+Naddupto0.4%)andc)0.05-3.0 % of Niand/or 0.05
- 3.0 % of Si, and the balance of Ti.
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[0091] Examples of metals for use in the present in-
vention include but are not limited to: stainless steel
including martensitic and austenitic stainless steel, steel
alloys, tungsten alloys, soft magnetic alloys such as iron,
iron-silicon, electrical steel, iron-nickel (50Ni-50F3), low
thermal expansion alloys, or combinations thereof. Inone
embodiment, the powdered metal is a mixture of stain-
less steel, brass and tungsten alloy. The stainless steel
used in the present invention may be any 1 series carbon
steels, 2 series nickel steels, 3 series nickel-chromium
steels, 4 series molybdenum steels, series chromium
steels, 6 series chromium-vanadium steels, 7 series
tungsten steels, 8 series nickel-chromium-molybdenum
steels, or 9 series silicon-manganese steels, e.g., 102,
174, 201, 202, 300, 302, 303, 304, 308, 309, 316, 316L,
316Ti, 321, 405, 408, 409, 410, 416, 420, 430, 439, 440,
446 or 601-665 grade stainless steel. For example, the
individual upper primer insert portion and lower primer
insert portion may be formed from SAE grade: 409, 410,
430, 440A, 440B , 440C, 440F, 410, 416, 420, 420F,
430F, 431, 630 (17-4 stainless steel), 301, 301LN, 304,
304L, 304L, 304LN, 304H, 305, 310, 310S, 316, 316LN,
316L, 316L, 316L, 316Ti, 316LN, 317L, 321, 321H, 2304,
2205, J405, 904L, or 254SMO,

[0092] As known to those of ordinary skill in the art,
stainless steel is an alloy of iron and at least one other
component thatimparts corrosion resistance. As such, in
one embodiment, the stainless steel is an alloy of iron and
at least one of chromium, nickel, silicon, molybdenum, or
mixtures thereof. Examples of such alloys include, but
are not limited to, an alloy containing about 1.5 to about
2.5 percent nickel, no more than about 0.5 percent mo-
lybdenum, no more than about 0.15 percent carbon, and
the balance iron with a density ranging from about 7 g/
cm3to about 8 g/ cm3; an alloy containing about 6 to about
8 percent nickel, no more than about 0.5 percent molyb-
denum, no more than about 0.15 percent carbon, and the
balance iron with a density ranging from about 7 g/ cm3 to
about 8 g/ cm3; an alloy containing about 0.5 to about 1
percent chromium, about 0.5 percent to about 1 percent
nickel, no more than about 0.5 percent molybdenum, no
more than about 0.2 percent carbon, and the balance iron
with a density ranging from about 7 g/ cm3 to about 8 g/
cm3; an alloy containing about 2 to about 3 percent nickel,
no more than about 0.5 percent molybdenum, about 0.3
to about 0.6 percent carbon, and the balance iron with a
density ranging from about 7 g/ cm3 to about 8 g/ cm3; an
alloy containing about 6 to about 8 percent nickel, no
more than about 0.5 percent molybdenum, about 0.2 to
about 0.5 percent carbon, and the balance iron with a
density ranging from about 7 g/cm3 to about 8 g/ cm3; an
alloy containing about 1 to about 1.6 percent chromium,
about 0.5 percent or less nickel, no more than about 0.5
percent molybdenum, about 0.9 to about 1.2 percent
carbon, and the balance iron with a density ranging from
about 7 g/ cm3 to about 8 g/cm3; and combinations
thereof.

[0093] Suitable tungsten alloys include an alloy con-
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taining about 2.5 to about 3.5 percent nickel, about 0.5
percent to about 2.5 percent copper or iron, and the
balance tungsten with a density ranging from about
17.5 g/ cm3 to about 18.5 g/cm3; about 3 to about 4
percent nickel, about 94 percent tungsten, and the bal-
ance copper or iron with a density ranging from about
17.5 g/ cm3 to about 18.5 g/ cm3; and mixtures thereof.
[0094] The polymeric and composite casing compo-
nents may be injection molded. Polymeric materials for
the bullet-end and middle body components must have
propellant compatibility and resistance to gun cleaning
solvents and grease, as well as resistance to chemical,
biological and radiological agents. The polymeric materi-
als must have a temperature resistance higher than the
cook-off temperature of the propellant, typically about
320°F. The polymeric materials must have elongation-
to-break values that to resist deformation under interior
ballistic pressure as high as 60,000 psi in all environ-
ments (temperatures from about -65 to about 320°F and
humidity from 0 to 100% relative humidity). According to
one embodiment, the middle body component is either
molded onto or snap-fit to the casing head-end compo-
nent after which the bullet-end component is snap-fit or
interference fit to the middle body component. The com-
ponents may be formed from high-strength polymer,
composite or ceramic.

[0095] Examples of suitable high strength polymers
include composite polymer material including a tungsten
metal powder, nylon 6/6, nylon 6, and glass fibers; and a
specific gravity in a range of 3-10. The tungsten metal
powder may be 50%-96% of a weight of the bullet body.
The polymer material also includes about 0.5-15%, pre-
ferably about 1-12%, and most preferably about 2-9% by
weight, of nylon 6/6, about 0.5-15%, preferably about
1-12%, and most preferably about 2-9% by weight, of
nylon 6, and about 0.5-15%, preferably about 1-12%, and
most preferably about 2-9% by weight, of glass fibers. Itis
most suitable that each of these ingredients be included
inamounts less than 10% by weight. The cartridge casing
body may be made of amodified ZYTEL®resin, available
from E.I. DuPont De Nemours Co., a modified 612 nylon
resin, modified to increase elastic response.

[0096] Examples of suitable polymers include polyur-
ethane prepolymer, cellulose, fluoro-polymer, ethylene
inter-polymer alloy elastomer, ethylene vinyl acetate,
nylon, polyether imide, polyester elastomer, polyester
sulfone, polyphenyl amide, polypropylene, polyvinyli-
dene fluoride or thermoset polyurea elastomer, acrylics,
homopolymers, acetates, copolymers, acrylonitrile-buta-
dinen-styrene, thermoplastic fluoro polymers, inomers,
polyamides, polyamide-imides, polyacrylates, polyather-
ketones, polyaryl-sulfones, polybenzimidazoles, poly-
carbonates, polybutylene, terephthalates, polyether imi-
des, polyether sulfones, thermoplastic polyimides, ther-
moplastic polyurethanes, polyphenylene sulfides, poly-
ethylene, polypropylene, polysulfones, polyvinylchlor-
ides, styrene acrylonitriles, polystyrenes, polyphenylene,
ether blends, styrene maleic anhydrides, polycarbo-
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nates, allyls, aminos, cyanates, epoxies, phenolics, un-
saturated polyesters, bismaleimides, polyurethanes, si-
licones, vinylesters, or urethane hybrids. Examples of
suitable polymers also include aliphatic or aromatic poly-
amide, polyeitherimide, polysulfone, polyphenylsulfone,
poly-phenylene oxide, liquid crystalline polymer and
polyketone. Examples of suitable composites include
polymers such as polyphenylsulfone reinforced with be-
tween about 30 and about 70 weight percent, and pre-
ferably up to about 65 weight percent of one or more
reinforcing materials selected from glass fiber, ceramic
fiber, carbon fiber, mineral fillers, organo nanoclay, or
carbon nanotube. Preferred reinforcing materials, such
as chopped surface-treated E-glass fibers provide flow
characteristics at the above-described loadings compar-
able to unfilled polymers to provide a desirable combina-
tion of strength and flow characteristics that permit the
molding of head-end components. Composite compo-
nents can be formed by machining or injection molding.
Finally, the cartridge case must retain sufficient joint
strength at cook-off temperatures. More specifically,
polymers suitable for molding of the projectile-end com-
ponenthave one or more of the following properties: Yield
or tensile strength at -65°F > 10,000 psi Elongation-to-
break at -65°F > 15% Yield or tensile strength at 73°F >
8,000 psi Elongation-to-break at 73°F > 50% Yield or
tensile strength at 320°F>4,000 psi Elongation-to-break
at 320°F>80%. Polymers suitable for molding of the
middle-body component have one or more of the follow-
ing properties: Yield or tensile strength at -65°F > 10,000
psi Yield or tensile strength at 73°F > 8,000 psi Yield or
tensile strength at 320°F > 4,000 psi.

[0097] Commercially available polymers suitable for
use in the present invention thus include polyphenylsul-
fones; copolymers of polyphenylsulfones with polyether-
sulfones or polysulfones; copolymers and blends of poly-
phenylsulfones with polysiloxanes; poly(etherimide-si-
loxane); copolymers and blends of polyetherimides
and polysiloxanes, and blends of polyetherimides and
poly(etherimidesiloxane) copolymers; and the like. Par-
ticularly preferred are polyphenylsulfones and their co-
polymers with poly-sulfones or polysiloxane that have
high tensile strength and elongation-to-break to sustain
the deformation under high interior ballistic pressure.
Such polymers are commercially available, for example,
RADEL® R5800 polyphenylesulfone from Solvay Ad-
vanced Polymers. The polymer can be formulated with
up to about 10 wt % of one or more additives selected
from internal mold release agents, heat stabilizers, anti-
static agents, colorants, impact modifiers and UV stabi-
lizers.

[0098] The polymers of the present invention can also
be used for conventional two-piece metal-plastic hybrid
cartridge case designs and conventional shotgun shell
designs. One example of such a design is an ammunition
cartridge with a one-piece substantially cylindrical poly-
meric cartridge casing body with an open projectile-end
and an end opposing the projectile-end with a male or
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female coupling element; and a cylindrical metal car-
tridge casing head-end component with an essentially
closed base end with a primer hole opposite an open end
having a coupling element that is a mate for the coupling
element on the opposing end of the polymeric cartridge
casing body joining the open end of the head-end com-
ponent to the opposing end of the polymeric cartridge
casing body. The high polymer ductility permits the cas-
ing to resist breakage.

[0099] One embodiment includes a multi-cavity nose
mold for the nose portion and a multi-cavity base mold for
the base portion having a metal insert over-molded with a
polymer based material. In this embodiment the polymer
inthe base includes a lip or flange to extract the case from
the weapon.

[0100] One multi-cavity nose mold to produce the nose
of the 5.56, 7.62, 50 caliber, 12.7 mm case can be made
using a stripper plate tool using an Osco hot spur and two
subgates per cavity. Another embodiment includes a
subsonic version, the difference from the standard and
the subsonic versionis the walls are thicker thus requiring
less powder. This will decrease the velocity of the bullet
thus creating a subsonic round.

[0101] The extracting inserts is used to give the poly-
mer case a tough enough ridge and groove for the
weapons extractor to grab and pull the case out the
chamber of the gun. The insert may be made of 17-4
or 17-7 stainless steel that is hardened to between
30-70rc or between 42-45rc. The insert may be made
of aluminum, brass, cooper, steel or even an engineered
resin with enough tensile strength.

[0102] Theinsertis over molded in aninjection molded
process using a nano clay particle filled Nylon material.
The inserts can be machined or stamped. In addition, an
engineered resin able to withstand the demand on the
insert allows injection molded and/or even transfer
molded.

[0103] One of ordinary skill in the art will know that
many propellant types and weights can be used to pre-
pare workable ammunition and that such loads may be
determined by a careful trial including initial low quantity
loading of a given propellant and the well known stepwise
increasing of a given propellant loading until a maximum
acceptable load is achieved. Extreme care and caution is
advised in evaluating new loads. The propellants avail-
able have various burn rates and must be carefully cho-
sen so that a safe load is devised.

[0104] The components may be made of polymeric
compositions, metals, ceramics, alloys, or combinations
and mixtures thereof. In addition, the components may
be mixed and matched with one or more components
being made of different materials. For example, the mid-
dle body component (not shown) may be polymeric; the
nose may be polymeric; and a substantially cylindrical
insert (not shown) may be metal. Similarly, the middle
body component (not shown) may be polymeric; the nose
may be metal; and a substantially cylindrical insert (not
shown) may be an alloy. The middle body component (not
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shown) may be polymeric; the nose may be an alloy; and
a substantially cylindrical insert (not shown) may be an
alloy. The middle body component (not shown); the nose;
and/or the substantially cylindrical insert may be made of
a metal that is formed by a metal injection molding
process.

[0105] The primer insert is bound to the middle body
component. In the metal injection molding process of
making the primer insert a mold is made in the shape
of the primer insert including the desired profile of the
primer recess (not shown). The primer insert includes a
coupling element extending from a bottom surface thatis
opposite a top surface (not shown). Located in the top
surface (not shown) is a primer recess (not shown) that
extends toward the bottom surface. A primer flash hole
(not shown) is located in the primer insert and extends
through the bottom surface into the powder chamber. The
coupling end (not shown) extends through the primer
flash hole (not shown) to form an aperture coating (not
shown) while retaining a passage from the top surface
(not shown) through the bottom surface (not shown) and
into the powder chamber to provides support and protec-
tion about the primer flash hole (not shown). When con-
tacted the coupling end (not shown) interlocks with the
coupling element, through the coupling element that
extends with a taper to a smaller diameter at the tip
(not shown) to form a physical interlock between primer
insert and middle body component.

[0106] For example, the metal injection molding pro-
cess, which generally involves mixing fine metal powders
with binders to form a feedstock that is injection molded
into a closed mold, may be used to form a substantially
cylindrical insert. After ejection from the mold, the binders
are chemically or thermally removed from the substan-
tially cylindrical insert so that the part can be sintered to
high density. During the sintering process, the individual
metal particles metallurgically bond together as material
diffusion occurs to remove most of the porosity left by the
removal of the binder.

[0107] The raw materials for metal injection molding
are metal powders and a thermoplastic binder. There are
at least two binders included in the blend, a primary
binder and a secondary binder. This blended powder
mix is worked into the plasticized binder at elevated
temperature in a kneader or shear roll extruder. The
intermediate product is the so-called feedstock. It is
usually granulated with granule sizes of several milli-
meters. In metal injection molding, only the binders are
heated up, and that is how the metal is carried into the
mold cavity.

[0108] The two piece primer insert includes an indivi-
dual upper primer insert portion and lower primer insert
portion formed in various methods. For example, the
individual upper primer insert portion may be formed
by metal injection molding, polymer injection molding,
stamping, milling, molding, machining, punching, fine
blanking, smelting, or any other method. The lower pri-
mer insert portion may be formed by metal injection
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molding, polymer injection molding, stamping, milling,
molding, machining, punching, fine blanking, smelting,
or any other method that will form insert portions.
[0109] The individual upper primer insert portion may
be formed from any material, any metal, any alloy, any
plastic, any polymer or any composition known to the
skilled artisan or listed herein. The individual lower primer
insert portion may be formed from any material, any
metal, any alloy, any plastic, any polymer or any compo-
sition known to the skilled artisan or listed herein.
[0110] The upper primer insert portion, the lower pri-
mer insert portion or both may be made from entirely orin
part from a copolymer of polylactic acid and polycarbo-
nate, the concentration polylactic acid may be between
5-97% and the polycarbonate may be between 5-97%.
The 5-97% is meant to be inclusive and include all
percentages between 5 and 97 including fractional incre-
ments thereof, e.g., 5, 5.25,5.5,6,6.75,7,7.4,8,8.9,9,
1015, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,
90, 95, or 97. In addition, the copolymer may include
other polymers, additives, fibers, nanoclay, metals etc.
When other polymers or components are present the
combined percentage of polylactic acid and polycarbo-
nate maybe5,6,7,8,9,10 15, 20, 25, 30, 35, 40, 45, 50,
55, 60, 65, 70, 75, 80, 85, 90, 95, or 100.

[0111] The use of the word "a" or "an" when used in
conjunction with the term "comprising" in the claims
and/or the specification may mean "one," but it is also
consistent with the meaning of "one or more," "at least
one," and "one or more than one." The use of the term "or"
in the claims is used to mean "and/or" unless explicitly
indicated to refer to alternatives only or the alternatives
are mutually exclusive, although the disclosure supports
a definition that refers to only alternatives and "and/or."
Throughout this application, the term "about" is used to
indicate that a value includes the inherent variation of
error for the device, the method being employed to de-
termine the value, or the variation that exists among the
study subjects. As used in this specification and claim(s),
the words "comprising" (and any form of comprising, such
as "comprise" and "comprises"), "having" (and any form
of having, such as "have" and "has"), "including" (and any
form of including, such as "includes" and "include") or
"containing" (and any form of containing, such as "con-
tains" and "contain") are inclusive or open-ended and do
not exclude additional, unrecited elements or method
steps.

[0112] The term "or combinations thereof" as used
herein refers to all permutations and combinations of
the listed items preceding the term. For example, "A,
B, C, or combinations thereof" is intended to include at
least one of: A, B, C, AB, AC, BC, or ABC, and if order is
important in a particular context, also BA, CA, CB, CBA,
BCA, ACB, BAC, or CAB. Continuing with this example,
expressly included are combinations that contain repeats
of one or more item or term, such as BB, AAA, AB, BBC,
AAABCCCC, CBBAAA, CABABB, and so forth. The
skilled artisan will understand that typically there is no
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limit on the number of items or terms in any combination,
unless otherwise apparent from the context.

Claims
1. Atwo piece primer insert forammunition comprising:

a first primer insert portion (12) comprising: a
cylindrical insert coupling element (18) having
aninserttip (20) atone end opposite a cylindrical
first primer insert portion joining region (24), and
an insert transition (22) located between the
insert tip (20) and the cylindrical first primer
insert portion joining region (24);

a second primer insert portion (14) comprising:
aninner surface (28) connected to an extraction
flange (44) by a cylindrical second primer insert
portion joining region (40), a primer recess (32)
located within the cylindrical second primer in-
sert portion joining region (40), a primer flash
aperture (30) through the inner surface (28) into
the primer recess (32), and a flash aperture
groove (38) around the primer flash aperture
(30) in the primer recess (32); and

an insert joint (16) located between the first
primer insert portion (12) and the second primer
insert portion (14), wherein the cylindrical first
primer insert portion joining region (24)is adja-
cent to the cylindrical second primer insert por-
tion joining region (40) to form a two piece primer
insert;

characterized in that a support structure (90) is
positioned about the cylindrical insert coupling
element (18).

2. Amethod of making a two piece primerinsert of claim
1 for ammunition comprising the steps of:

providing a first primer insert portion (12) com-
prising: a cylindrical insert coupling element (18)
having an insert tip (20) at one end opposite a
cylindrical first primer insert portion joining re-
gion (24), and an insert transition (22) located
between the insert tip (20) and the cylindrical
first primer insert portion joining region (24);
providing a second primer insert portion (14)
comprising: a inner surface (28) connected to
an extraction flange (44) by a cylindrical second
primer insert portion joining region (40), a primer
recess (32) located within the cylindrical second
primer insert portion joining region (40), a primer
flash aperture (30) through the inner surface
(28) into the primer recess (32), and a flash
aperture groove (38) around the primer flash
aperture (30) in the primer recess (32);
inserting the cylindrical second primer insert
portion joining region (40) into the cylindrical first
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primer insert portion joining region (24) to form
an insert joint (16) located between the first
primer insert portion (12) and the second primer
insert portion (14) to form a two piece primer
insert;

characterized in that a support structure (90) is
positioned between the cylindrical second pri-
mer insert portion joining region (40) and the
cylindrical first primer insert portion joining re-
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coupling element connected to the substantially
cylindrical polymeric bullet-end coupling ele-
ment opposite a projectile aperture adapted to
engage a bullet; and

connecting the substantially cylindrical poly-
meric middle body and the substantially cylind-
rical polymeric bullet-end upper portion to form a
polymer ammunition cartridge.

gion (24). 10 5. Apolymericammunition having the two piece primer
insert for ammunition of claim 1 comprising:
3. A polymer ammunition cartridge having the two
piece primer insert for ammunition of claim 1 com-
prising:

providing the two piece primer insert of claim 1;
a substantially cylindrical polymeric middle body

ferential surface of the primer flash hole aper-
ture; and

molding a substantially cylindrical polymeric bul-
let-end upper portion comprising a bullet-end

28

15 extending about the two piece primer insert,
the two piece primer insert of claim 1; wherein the substantially cylindrical polymeric
a substantially cylindrical polymeric middle body middle body comprises:
extending about the two piece primer insert,
wherein the substantially cylindrical polymeric a substantially cylindrical polymeric bullet-
middle body comprises: a substantially cylind- 20 end coupling element at a first end of the
rical polymeric bullet-end coupling element at a substantially cylindrical polymeric middle
firstend of the substantially cylindrical polymeric body opposite a substantially cylindrical
middle body opposite a substantially cylindrical polymeric coupling end connected by a
polymeric coupling end connected by a powder powder chamber, wherein the substantially
chamber, wherein the substantially cylindrical 25 cylindrical polymeric coupling end extends
polymeric coupling end extends over the sub- over the substantially cylindrical coupling
stantially cylindrical coupling element and cov- element and covers an circumferential sur-
ers an circumferential surface of the primer flash face of the primer flash hole aperture ;
hole aperture; and a substantially cylindrical polymeric bullet-
a substantially cylindrical polymeric bullet-end 30 end upper portion comprising a bullet-end
upper portion comprising a bullet-end coupling coupling element connected to the substan-
element connected to the substantially cylindri- tially cylindrical polymeric bullet-end cou-
cal polymeric bullet-end coupling element op- pling element opposite a projectile aperture
posite a projectile aperture adapted to engage a adapted to engage a bullet;
bullet. 35 a propellant at least partially filling the pow-

der chamber;

4. A method of making a polymer ammunition cartridge aprimerinserted into the primer recess; and
having the two piece primer insert for ammunition of a bullet frictionally fitted in the bullet-end
claim 1 comprising the steps of: aperture.

40
providing a two piece primer insert for ammuni- 6. A method of making polymeric ammunition having
tion of claim 1; the two piece primer insert for ammunition of claim 1
overmolding a substantially cylindrical poly- comprising the steps of:
meric middle body by molding a polymer over
the two piece primer insert, wherein the sub- 45 providing a two piece primer insert of claim 1;
stantially cylindrical polymeric middle body com- overmolding a substantially cylindrical poly-
prises: a substantially cylindrical polymeric bul- meric middle body by molding a polymer over
let-end coupling element at a first end of the the two piece primer insert, wherein the sub-
substantially cylindrical polymeric middle body stantially cylindrical polymeric middle body com-
opposite a substantially cylindrical polymeric 50 prises: a substantially cylindrical polymeric bul-
coupling end connected by a powder chamber, let-end coupling element at a first end of the
wherein the substantially cylindrical polymeric substantially cylindrical polymeric middle body
coupling end extends over the substantially cy- opposite a substantially cylindrical polymeric
lindrical coupling element and covers an circum- coupling end connected by a powder chamber,

55

wherein the substantially cylindrical polymeric
coupling end extends over the substantially cy-
lindrical coupling elementand covers an circum-
ferential surface of the primer flash hole aper-
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ture; and

molding a substantially cylindrical polymeric bul-
let-end upper portion comprising a bullet-end
coupling element connected to the substantially
cylindrical polymeric bullet-end coupling ele-
ment opposite a projectile aperture adapted to
engage a bullet; and

connecting the substantially cylindrical poly-
meric middle body and the substantially cylind-
rical polymeric bullet-end upper portion to form a
polymer ammunition cartridge;

forming a propellant chamber that extends from
the projectile aperture to the flash hole;
inserting a primer into the primer recess;
disposing a propellant at least partially filling the
powder chamber; and

fitting a bullet in the bullet-end aperture.

The two piece primer insert of claim 1, wherein the
insert joint is threaded, riveted, locked, friction fitted,
pressed, coined, snap fitted, chemical bonded, che-
mical welded, soldered, smelted, sintered, adhesive
bonded, laser welded, ultrasonic welded, friction
spot welded, friction stir welded or a combination
thereof.

The two piece primer insert of claim 1 or 7, wherein
the first primer insert portion (12), the second primer
insert portion (14) or both are formed independently
by metal injection molding, polymer injection mold-
ing, stamping, pressing, milling, molding, machining,
punching, fine blanking or smelting.

The two piece primer insert of any of claims 1, 7 or 8,
wherein the first primer insert portion (12), the sec-
ond primer insert portion (14) or both independently
comprises a polymer, a metal, an alloy, or a ceramic
alloy, wherein the first primer insert portion (12) and
the second primer insert portion (14) comprise of the
same material or different materials.

The two piece primer insert of any of claims 1 or 7 to
9, wherein the support structure (90) is positioned
about the insert transition (22) or the support struc-
ture (90) extends at least partially into the insert joint
(16).

The two piece primer insert of claim 10, wherein the
support structure (90) is a mesh, a sheet or a weave.

The two piece primer insert of any of claims 1 or 7 to
11, further comprising one or more surface protru-
sions (100) positioned about the cylindrical insert
coupling element (18).
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Patentanspriiche

1.

Ein zweiteiliger Zindhitcheneinsatz fiir Munition,
aufweisend:

einen ersten Zundhitcheneinsatzabschnitt
(12), aufweisend: ein zylindrisches Einsatzkup-
plungselement (18) mit einer Einsatzspitze (20)
an einem Ende gegenuber einer zylindrischen
ersten  Zindhultcheneinsatzabschnitt-Verbin-
dungsregion (24) und einen Einsatzliibergang
(22) zwischen der Einsatzspitze (20) und der
zylindrischen ersten Zindhutcheneinsatzab-
schnitt-Verbindungsregion (24) ;

einen zweiten Zundhutcheneinsatzabschnitt
(14), aufweisend: eine Innenflache (28), die
mit einem Ausziehflansch (44) durch eine zy-
lindrische  zweite  Zundhiltcheneinsatzab-
schnitt-Verbindungsregion (40) verbunden ist,
eine Zundhltchentasche (32), die sich inner-
halb der zylindrischen zweiten Ziindhltchenein-
satzabschnitt-Verbindungsregion (40) befindet,
eine Zundhultchenaustriebséffnung (30) durch
die Innenflache (28) in die Zundhitchentasche
(32), und eine Austriebsoffnungsnut (38) um die
Zindhutchenaustriebsoffnung (30) in der Zind-
hitchentasche (32); und

eine Einsatzverbindung (16) zwischen dem ers-
ten Ziindhltcheneinsatzabschnitt (12) und dem
zweiten Zindhitcheneinsatzabschnitt (14), wo-
bei die zylindrische erste Ziindhitcheneinsatz-
abschnitt-Verbindungsregion (24) an die zylind-
rische zweite Zundhutcheneinsatzabschnitt-
Verbindungsregion (40) angrenzt, um einen
zweiteiligen Zindhitcheneinsatz zu bilden;
dadurch gekennzeichnet, dass eine Stiitz-
struktur (90) um das zylindrische Einsatzkup-
plungselement (18) positioniert ist.

2. Ein Verfahren zur Herstellung eines zweiteiligen

Zundhutcheneinsatzes nach Anspruch 1 fur Muni-
tion, aufweisend die Schritte:

Bereitstellen eines ersten Ziindhiutcheneinsat-
zabschnitts (12),

aufweisend: ein zylindrisches Einsatzkup-
plungselement (18) mit einer Einsatzspitze
(20) an einem Ende gegenuber einer zylindri-
schen ersten Zindhitcheneinsatzabschnitt-
Verbindungsregion (24), und einen Einsatz-
Ubergang (22) zwischen der Einsatzspitze
(20) und der zylindrischen ersten Zindhutche-
neinsatzabschnitt-Verbindungsregion (24);
Bereitstellen eines zweiten Ziindhutcheneinsat-
zabschnitts (14),

aufweisend: eine Innenflache (28), die mit ei-
nem Ausziehflansch (44) durch eine zylindri-
sche zweite Zindhultcheneinsatzabschnitt-Ver-
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bindungsregion (40) verbunden ist, eine Zind-
hiitchentasche (32), die sich innerhalb der zy-
lindrischen zweiten Zlindhitcheneinsatzab-
schnitt-Verbindungsregion (40) befindet, eine

58

Bereitstellung eines zweiteiligen Zindhitche-
neinsatzes flr Munition nach Anspruch 1;

Uberspritzen eines im Wesentlichen zylindri-
schen polymeren Mittelteils durch Formung ei-

Zundhitchenaustriebséffnung (30) durch dieln- 5 nes Polymers lber den zweiteiligen Zindhut-
nenflache (28) in die Ziindhitchentasche (32), cheneinsatz, wobei der im Wesentlichen zylind-
und eine Austriebsoffnungsnut (38) um die rische polymere Mittelteil aufweist: ein im We-
Zindhltchenaustriebsoéffnung (30) in der Ziind- sentlichen zylindrisches polymeres Geschos-
hitchentasche (32) ; send-Kupplungselement an einem Ende des
Einfligen der zylindrischen zweiten Zindhut- 10 im Wesentlichen zylindrischen polymeren Mit-
cheneinsatzabschnitt-Verbindungsregion (40) telteils gegeniiber einem im Wesentlichen zy-
in die zylindrische erste Zliindhiitcheneinsatzab- lindrischen polymeren Kupplungsende, das
schnitt-Verbindungsregion (24), um eine Ein- durch eine Pulverkammer verbunden ist, wobei
satzverbindung (16) zwischen dem ersten das im Wesentlichen zylindrische polymere
Zundhitcheneinsatzabschnitt (12) und dem 15 Kupplungsende sich uber das im Wesentlichen
zweiten Zindhitcheneinsatzabschnitt (14) zu zylindrische Kupplungselement erstreckt und
bilden, um einen zweiteiligen Ziindhitchenein- eine Umfangsflache der Zindhutchenaust-
satz zu formen; riebs6ffnung abdeckt; und
dadurch gekennzeichnet, dass eine Stiitz- Formen eines im Wesentlichen zylindrischen
struktur (90) zwischen der zylindrischen zweiten 20 polymeren Geschossend-Oberteils, aufwei-
Zundhltcheneinsatzabschnitt-Verbindungsre- send ein Geschossend-Kupplungselement,
gion (40) und der zylindrischen ersten Ziindhit- das mit dem im Wesentlichen zylindrischen po-
cheneinsatzabschnitt-Verbindungsregion (24) lymeren Geschossend-Kupplungselement ge-
positioniert ist. geniber einer Projektiloffnung verbunden ist,
25 die dazu ausgelegt ist, ein Geschoss aufzuneh-

men; und

Verbinden des im Wesentlichen zylindrischen
polymeren Mittelteils und des im Wesentlichen
zylindrischen polymeren Geschossend-Ober-
teils zur Bildung einer Polymermunition.

3. Eine Polymermunition mit dem zweiteiligen Zund-
hiitcheneinsatz fiir Munition nach Anspruch 1, auf-
weisend:

den zweiteiligen Zindhitcheneinsatz nach An- 30
spruch 1;

einen im Wesentlichen zylindrischen polymeren 5.
Mittelteil, der den zweiteiligen Ziindhitchenein-

Eine Polymermunition, aufweisend den zweiteiligen
Zindhitcheneinsatz fiir Munition nach Anspruch 1,

satz umgibt, wobei der im Wesentlichen zylind- aufweisend:

rische polymere Mittelteil aufweist: ein im We- 35

sentlichen zylindrisches polymeres Geschos- Bereitstellen des zweiteiligen Ziindhltchenein-

send-Kupplungselement an einem Ende des satzes nach Anspruch 1;

im Wesentlichen zylindrischen polymeren Mit- einen im Wesentlichen zylindrischen polymeren

telteils gegenliber einem im Wesentlichen zy- Mittelteil, der den zweiteiligen Zindhutchenein-

lindrischen polymeren Kupplungsende, das 40 satz umgibt, wobei der im Wesentlichen zylind-

durch eine Pulverkammer verbunden ist, wobei rische polymere Mittelteil aufweist:

das im Wesentlichen zylindrische polymere

Kupplungsende sich iber das im Wesentlichen ein im Wesentlichen zylindrisches polyme-

zylindrische Kupplungselement erstreckt und res Geschossend-Kupplungselement an

eine Umfangsflache der Zindhitchenaust- 45 einem Ende des im Wesentlichen zylindri-

riebs6éffnung abdeckt; und schen polymeren Mittelteils gegeniber ei-

ein im Wesentlichen zylindrischer polymerer nem im Wesentlichen zylindrischen poly-

Geschossend-Oberteil, aufweisend ein Ge- meren Kupplungsende, das durch eine Pul-

schossend-Kupplungselement, das mit dem verkammer verbunden ist, wobei das im
50

im Wesentlichen zylindrischen polymeren Ge-
schossend-Kupplungselement gegenuber ei-
ner Projektiléffnung verbundenist, die dazu aus-
gelegt ist, ein Geschoss aufzunehmen.

Wesentlichen zylindrische polymere Kupp-
lungsende sich Uber das im Wesentlichen
zylindrische Kupplungselement erstreckt
und eine Umfangsflache der Ziindhitchen-
austriebsoffnung abdeckt;

4. Ein Verfahren zur Herstellung einer Polymermuni- 5%
tion mit dem zweiteiligen Ziindhiitcheneinsatz fiir
Munition nach Anspruch 1, aufweisend die Schritte:

einen im Wesentlichen zylindrischen poly-
meren Geschossend-Oberteil, aufweisend
ein Geschossend-Kupplungselement, das
mit dem im Wesentlichen zylindrischen po-

30
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lymeren Geschossend-Kupplungselement
gegeniber einer Projektiléffnung verbun-
den ist, die dazu ausgelegt ist, ein Ge-
schoss aufzunehmen;

ein Treibmittel, das die Pulverkammer zu-
mindest teilweise filllt;

ein Zindhltchen, das in die Zindhitchen-
tasche eingesetzt ist;

und

ein Geschoss, das reibschlissig in der Ge-
schossenddffnung eingepasst ist.

Ein Verfahren zur Herstellung von Polymermunition,
aufweisend den zweiteiligen Ziindhiitcheneinsatz
fir Munition nach Anspruch 1, aufweisend die Schrit-
te:

Bereitstellen eines zweiteiligen Ziindhitche-
neinsatzes nach Anspruch 1;

Uberspritzen eines im Wesentlichen zylindri-
schen polymeren Mittelteils durch Formung ei-
nes Polymers Uber den zweiteiligen Zundhit-
cheneinsatz, wobei der im Wesentlichen zylind-
rische polymere Mittelteil aufweist: ein im We-
sentlichen zylindrisches polymeres Geschos-
send-Kupplungselement an einem Ende des
im Wesentlichen zylindrischen polymeren Mit-
telteils gegenliber einem im Wesentlichen zy-
lindrischen polymeren Kupplungsende, das
durch eine Pulverkammer verbunden ist, wobei
das im Wesentlichen zylindrische polymere
Kupplungsende sich tUber das im Wesentlichen
zylindrische Kupplungselement erstreckt und
eine Umfangsflache der Zindhutchenaust-
riebs6éffnung abdeckt; und

Formen eines im Wesentlichen zylindrischen
polymeren Geschossend-Oberteils, aufwei-
send ein Geschossend-Kupplungselement,
das mit dem im Wesentlichen zylindrischen po-
lymeren Geschossend-Kupplungselement ge-
genuber einer Projektiléffnung verbunden ist,
die dazu ausgelegt ist, ein Geschoss aufzuneh-
men; und Verbindung des im Wesentlichen zy-
lindrischen polymeren Mittelteils und des im
Wesentlichen zylindrischen polymeren Ge-
schossend-Oberteils zum Bilden einer Polymer-
munition;

Bilden einer Treibmittelkammer, die sich von der
Projektil6ffnung bis zum Ziindloch erstreckt;
Einsetzen eines Zundhitchen in
Zundhutchentasche;

Anordnen eines Treibmittels, das die Pulver-
kammer zumindest teilweise fillt; und
Einpassen eines Geschosses in die Geschoss-
endoffnung.

die

7. Der zweiteilige Zindhutcheneinsatz nach Anspruch

1, wobei die Einsatzverbindung durch Gewindever-

10

15

20

25

30

35

40

45

50

55

31

EP 3 818 326 B1

10.

1.

12.

60

bindung, Vernietung, Verriegelung, Reibschluss,
Pressverbindung, Pragen, Schnappverbindung,
chemische Bindung, chemisches Schweilen, Lo-
ten, Schmelzen, Sintern, Kleben, Laserschweilen,
UltraschallschweiRen, Reibpunktschweiflen, Rihr-
reibschweiflen oder eine Kombination davon erfolgt.

Der zweiteilige Ziindhiitcheneinsatz nach Anspruch
1 oder 7, wobei der erste Zindhlutcheneinsatzab-
schnitt (12), der zweite Zindhitcheneinsatzab-
schnitt (14) oder beide unabhangig durch Metallpul-
verspritzgieen, PolymerspritzgieBen, Stanzen,
Pressen, Frasen, Formen, Spanen, Lochen, Fein-
schneiden oder Schmelzen geformt werden.

Der zweiteilige Zundhutcheneinsatz nach einem der
Anspriche 1, 7 oder 8, wobei der erste Ziindhltche-
neinsatzabschnitt (12), der zweite Ziindhitchenein-
satzabschnitt (14) oder beide unabhangig aus einem
Polymer, einem Metall, einer Legierung oder einer
Keramiklegierung bestehen, wobei der erste Zind-
hiitcheneinsatzabschnitt (12) und der zweite Zind-
hitcheneinsatzabschnitt (14) aus demselben Mate-
rial oder aus unterschiedlichen Materialien beste-
hen.

Der zweiteilige Zundhutcheneinsatz nach einem der
Anspriiche 1 oder 7 bis 9, wobei die Stutzstruktur
(90) um den Einsatziibergang (22) positioniert ist
oder die Stutzstruktur (90) zumindest teilweise in
die Einsatzverbindung (16) hineinragt.

Der zweiteilige Zindhutcheneinsatz nach Anspruch
10, wobei die Stitzstruktur (90) ein Netz, ein Blech
oder ein Gewebe ist.

Der zweiteilige Ziindhutcheneinsatz nach einem der
Anspriiche 1 oder 7 bis 11, ferner aufweisend eine
oder mehrere Oberflachenvorspriinge (100), die um
das zylindrische Einsatzkupplungselement (18) po-
sitioniert sind.

Revendications

Piece rapportée d’amorce en deux parties pour une
munition comprenant :

une premiere partie de piece rapportée d’amorce
(12) comprenant :

un élément de couplage de piéce rapportée
cylindrique (18) ayant une pointe de piéce rap-
portée (20) a une extrémité opposée a une zone
de jonction de premiére partie de piéce rappor-
tée d’amorce cylindrique (24), et une transition
de piece rapportée (22) située entre la pointe de
piéce rapportée (20) et la zone de jonction de
premiére partie de piéce rapportée d’amorce
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cylindrique (24) ;

une deuxiéme partie de piéce rapportée d’'a-
morce (14) comprenant : une surface interne
(28) reliée a une bride d’extraction (44) par une
zone de jonction de deuxiéme partie de piece
rapportée d’amorce cylindrique (40), un renfon-
cement d’'amorce (32) situé dans la zone de
jonction de deuxiéme partie de piéce rapportée
d’amorce cylindrique (40), une ouverture d’é-
clair d’'amorce (30) a travers la surface interne
(28)dans le renfoncement d’amorce (32), etune
rainure d’ouverture d’éclair (38) autour de I'ou-
verture d’éclair d’amorce (30) dans le renfonce-
ment d’'amorce (32) ; et

un joint de piéce rapportée (16) situé entre la
premiére partie de piéce rapportée d’amorce
(12) et la deuxieme partie de piece rapportée
d’amorce (14), dans laquelle la zone de jonction
de premiere partie de piece rapportée d’amorce
cylindrique (24) est adjacente ala zone de jonc-
tion de deuxieéme partie de piéce rapportée d’a-
morce cylindrique (40) afin de former une piéce
rapportée d’amorce en deux parties ;
caractérisée en ce qu’une structure de support
(90) est positionnée autour de I'élément de cou-
plage de piéce rapportée cylindrique (18).

Procédé de fabrication d’une piece rapportée d’'a-
morce en deux parties selon la revendication 1 des-
tinée a une munition comprenant les étapes consis-
tanta :

prévoir une premiére partie de piéce rapportée d’a-
morce (12) comprenant :

un élément de couplage de piéce rapportée
cylindrique (18) ayant une pointe de piéce rap-
portée (20) a une extrémité opposée a une zone
de jonction de premiére partie de piéce rappor-
tée d’amorce cylindrique (24), et une transition
de piéce rapportée (22) située entre la pointe de
piéce rapportée (20) et la zone de jonction de
premiere partie de piéce rapportée d’amorce
cylindrique (24) ;

prévoir une deuxiéme partie de piéce rapportée
d’amorce (14) comprenant : une surface interne

(28) reliée a une bride d’extraction (44) par une
zone de jonction de deuxiéme partie de piece
rapportée d’amorce cylindrique (40), un renfon-
cement d’'amorce (32) situé dans la zone de
jonction de deuxiéme partie de piéce rapportée
d’amorce cylindrique (40), une ouverture d’é-
clair d’'amorce (30) a travers la surface interne
(28)dansle renfoncementd’amorce (32), etune
rainure d’ouverture d’éclair (38) autour de I'ou-
verture d’éclair d’amorce (30) dans le renfonce-
ment d’amorce (32) ;

insérer la zone de jonction de deuxiéme partie
de piéce rapportée d’amorce cylindrique (40)
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dans la zone de jonction de premiére partie de
piéce rapportée d’amorce cylindrique (24) afin
de former un joint de piéce rapportée (16) situé
entre la premiére partie de piece rapportée d’a-
morce (12) et la deuxiéme partie de piéce rap-
portée d’amorce (14) afin de former une piéce
rapportée d’amorce en deux parties ;
caractérisée en ce qu’une structure de support
(90) est positionnée entre la zone de jonction de
deuxiéme partie de piéce rapportée d’amorce
cylindrique (40) et la zone de jonction de pre-
miére partie de piece rapportée d’amorce cylin-
drique (24).

3. Cartouche pour munition polymeére ayant la piece
rapportée d’amorce en deux parties destinée a une
munition selon la revendication 1 comprenant :

la piéce rapportée d’amorce en deux parties
selon la revendication 1 ;

un corps central polymérique sensiblement cy-
lindrique s’étendant autour de la piéce rappor-
tée d’amorce en deux parties,

dans laquelle le corps central polymérique sen-
siblement cylindrique comprend : un élément de
couplage d’extrémité de balle polymérique sen-
siblement cylindrique a une premiére extrémité

du corps central polymérique sensiblement cy-
lindriqgue opposée a une extrémité de couplage
polymérique sensiblement cylindrique reliée par
une chambre a poudre,

dans laquelle I'extrémité de couplage polymé-
rique sensiblement cylindrique s’étend sur I'é-
Iément de couplage sensiblement cylindrique et
couvre une surface circonférentielle de 'ouver-
ture d’orifice d’éclair d'amorce ;

et

une partie supérieure d’extrémité de balle poly-
mérique sensiblement cylindrique comprenant
un élément de couplage d’extrémité de balle
relié¢ a I'élément de couplage d’extrémité de
balle polymérique sensiblement cylindrique op-
posé a une ouverture de projectile adaptée pour
engage rune balle.

4. Procédé de fabrication d’'une cartouche de munition
polymeére ayant la piéce rapportée d’amorce en deux
parties destinée a une munition selon la revendica-
tion 1, comprenant les étapes consistant a :

prévoir une piéce rapportée d’'amorce en deux
parties destinée a une munition selon la reven-
dication 1 ;

surmouler un corps central polymérique sensi-
blement cylindrique en moulant un polymeére sur
la piéce rapportée d’amorce en deux parties,
dans lequel le corps central polymérique sensi-
blement cylindriqgue comprend : un élément de
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couplage d’extrémité de balle polymérique sen-
siblement cylindrique a une premiére extrémité
du cops central polymérique sensiblement cy-
lindrique opposée a une extrémité de couplage
polymérique sensiblement cylindrique reliée par
une chambre a poudre, dans lequel I'extrémité
de couplage polymérique sensiblement cylin-
drique s’étend sur I'élément de couplage sensi-
blement cylindrique et couvre une surface cir-
conférentielle de I'ouverture d’orifice d’éclair
d’amorce ; et

mouler une partie supérieure d’extrémité de
balle polymérique sensiblement cylindrique
comprenant un élément de couplage d’extré-
mité de balle relié a I'élément de couplage d’ex-
trémité de balle polymérique sensiblement cy-
lindrique opposé a une ouverture de projectile
adaptée pour engager une balle ; et

relier le corps central polymérique sensiblement
cylindrique et la partie supérieure d’extrémité de
balle polymérique sensiblement cylindrique afin
de former une cartouche de munition polymére.

5. Munition polymére ayant la piéce rapportée d’a-
morce en deux parties destinée a une munition selon
la revendication 1 comprenant :

le fait de prévoir la piéce rapportée d’amorce en
deux parties selon la revendication 1 ;

un corps central polymérique sensiblement cy-
lindrique s’étendant autour de la piéce rappor-
tée d’amorce en deux parties,

dans laquelle le corps central polymérique sen-
siblement cylindrique comprend :

un élément de couplage d’extrémité de
balle polymérique sensiblement cylindrique
a une premiére extrémité du corps central
polymérique sensiblement cylindrique op-
posée a une extrémité de couplage poly-
mérique sensiblement cylindrique reliée par
une chambre a poudre, dans laquelle I'ex-
trémité de couplage polymérique sensible-
ment cylindrique s’'étend sur I'élément de
couplage sensiblement cylindrique et cou-
vre une surface circonférentielle de I'ouver-
ture d’orifice d’éclair d'amorce ;

une partie supérieure d’extrémité de balle
polymérique sensiblement cylindrique
comprenant un élément de couplage d’ex-
trémité de balle relié a I'élément de cou-
plage d’extrémité de balle polymérique sen-
siblement cylindrique opposé a une ouver-
ture de projectile adaptée pour engager une
balle ;

un agent propulseur qui remplit au moins
partiellement la chambre a poudre ;

une amorce insérée dans le renfoncement
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d’amorce ; et
une balle placée par friction dans 'ouver-
ture d’extrémité de balle.

Procédé de fabrication de munition polymére ayant
la piéce rapportée d’amorce en deux parties desti-
née a une munition selon la revendication 1 compre-
nant les étapes consistant a :

prévoir une piéce rapportée d’amorce en deux
parties selon la revendication 1 ;

surmouler un corps central polymérique sensi-
blement cylindrique en moulant un polymeére sur
la piéce rapportée d’amorce en deux parties,
dans lequel le corps central polymérique sensi-
blement cylindrique comprend : un élément de
couplage d’extrémité de balle polymérique sen-
siblement cylindrique a une premiére extrémité
du corps central polymérique sensiblement cy-
lindrique opposée a une extrémité de couplage
polymérique sensiblement cylindrique reliée par
une chambre a poudre, dans lequel I'extrémité
de couplage polymérique sensiblement cylin-
drique s’étend sur I'élément de couplage sensi-
blement cylindrique et couvre une surface cir-
conférentielle de I'ouverture d’orifice d’éclair
d’amorce ; et

mouler une partie supérieure d’extrémité de
balle polymérique sensiblement cylindrique
comprenant un élément de couplage d’extré-
mité de balle relié a I'élément de couplage d’ex-
trémité de balle polymérique sensiblement cy-
lindriqgue opposé a une ouverture de projectile
adaptée pour engager une balle ; et

relier le corps central polymérique sensiblement
cylindrique et la partie supérieure d’extrémité de
balle polymérique sensiblement cylindrique afin
de former une cartouche de munition polymére ;
former une chambre a agent propulseur qui
s’étend de 'ouverture de projectile jusqu’a I'ori-
fice d’éclair ;

insérer une amorce dans le renfoncement d’a-
morce ;

disposer un agent propulseur qui remplit au
moins partiellement la chambre a poudre ; et
placer une balle dans 'ouverture d’extrémité de
balle.

Piéce rapportée d’amorce en deux parties selon la
revendication 1, dans laquelle le joint de piece rap-
portée est fileté, riveté, bloqué, placé par friction,
poussé, matricé, encliqueté, li¢ chimiquement,
soudé chimiquement, brasé, fondu, fritté, relié de
maniére adhésive, soudé au laser, soudé par ultra-
sons, soudé par points par friction, soudé par friction-
malaxage ou une combinaison de ceux-Ci.

Piéce rapportée d’amorce en deux parties selon la
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revendication 1 ou 7, dans laquelle la premiére partie
de piéce rapportée d’amorce (12), la deuxiéme par-
tie de piece rapportée d’'amorce (14) ou les deux sont
formées de maniére indépendante par moulage par
injection de métal, par moulage par injection de
polymeére, par estampage, par pressage, par frai-
sage, par moulage, par usinage, par poingonnage,
par découpage de précision ou par fusion.

Piéce rapportée d’amorce en deux parties selon
'une des revendications 1, 7 ou 8, dans laquelle la
premiére partie de piéce rapportée d’amorce (12), la
deuxieme partie de piece rapportée d’amorce (14)
ou les deux comprennent indépendamment un poly-
mére, un métal, un alliage, ou une alliage de céra-
mique, dans laquelle la premiére partie de piéce
rapportée d’amorce (12) et la deuxiéme partie de
piece rapportée d’amorce (14) sont composées du
méme matériau ou de matériaux différents.

Piéce rapportée d’amorce en deux parties selon
'une des revendications 1 ou 7 a 9, dans laquelle
la structure de support (90) est positionnée autour de
la transition de piéce rapportée (22) ou la structure
de support (90) s’étend au moins partiellement dans
le joint de piéce rapportée (16).

Piéce rapportée d’amorce en deux parties selon la
revendication 10, dans laquelle la structure de sup-
port (90) est un maillage, une plaque ou un tissage.

Piece rapportée d’amorce en deux parties selon
'une des revendications 1 ou 7 a 11, comprenant
en outre une ou plusieurs saillies en surface (100)
positionnées autour de I'élément de couplage de
piece rapportée cylindrique (18).
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