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NECK POLYMERIC AMMUNITION CASING GEOMETRY

FIELD OF THE INVENTION
[0001] Disclosures of ammunition casings are provided, including ammunition casing

having dimensional profiles optimized for polymeric ammunition.

BACKGROUND OF THE INVENTION

[0002] Ammunition and the firearm that the ammunition is used in have to function
together. In order to facilitate this, dimensions of ammunition and the firearm chambers
that it has to function in are very tightly dimensionally controlled. A variety of
organizations exist that provide standards in order to help assure smooth functioning of
all ammunition in all weapons. Non-limiting examples of these organizations include
the Sporting Arms and Ammunition Manufacturers’ Institute (SAAMI) in USA, the
Commission Internationale Permanente pour I'épreuve des armes a feu portatives (CIP)
in Europe, as well as various militaries around the globe ans transnational organizations
such as the North Atlantic Treaty Organization (NATO).

[0003] SAAMI is the preeminent North American organization maintaining and
publishing standards for dimensions of ammunition and firearms. Typically, SAAMI and
other regulating agencies will publish two drawings, one that shows the minimum (MIN)
dimensions for the chamber (i.e. dimensions that the chamber cannot be smaller than),
and one that shows the maximum (MAX) ammunition external dimensions (i.e.
dimensions that the ammunition cannot exceed). The MIN chamber dimension is
always larger than the MAX ammunition dimension, assuring that the ammunition round
will fit inside the weapon chamber. All published SAAMI, NATO, US Department of
Defense (US DOD) and CIP drawings are incorporated here by reference.

[0004] It is important to note that SAAMI compliance and standardization is
voluntary. SAAMI does not regulate all possible calibers, especially those for which the
primary use is military (for example, .50 BMG (12.7mm) calibers are maintained by the
US DOD), or the calibers which have not yet been submitted (wildcat rounds, obscure
calibers, etc.)
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[0005] In general, new cases developed for established calibers (for which chamber /
ammunition drawings are published) have to follow the published external dimensions
very closely in order to function in the maximum number of weapons. This has also
been true for development of cases with alternative case materials, such as for example
polymers (see, e.g., US Patent Nos. 8,240,252 and 8,813,650, each of which are
incorporated herein by reference). Polymer cases have been an active area of research
for a number of years as they offer advantages in areas such as ammunition weight and
accuracy. The current invention provides ammunition casings having dimensional

profiles optimized for polymeric ammunition.

SUMMARY OF THE INVENTION
[0006] The disclosure is directed generally to ammunition casings being
dimensioned and configured for manufacture by polymeric materials.
[0007] In some embodiments the polymeric ammunition casing includes:
e a cylindrical hollow body defining an internal cavity formed at least partially
of a polymeric material, the cylindrical hollow body further defining a
longitudinal axis and having a closed primer end and an open projectile
end, wherein the body is formed of a body portion proximal to the primer
end and a neck portion proximal to the projectile end, and wherein the
diameter of the cylindrical hollow body tapers such that the diameter of the
body portion is larger than the diameter of the neck portion; and
e wherein the longitudinal length of the neck portion of the polymeric
ammunition casing is greater than the longitudinal neck portion length of a
conventional metal ammunition casing body of a comparable caliber.
[0008] In other embodiments the longitudinal length of the neck portion of the
polymeric ammunition casing exceeds a maximum longitudinal neck portion length
standard for an ammunition casing of comparable caliber as set by at least one
ammunition standards organization. In some such embodiments the at least one
ammunition standards organization is selected from the group of the Sporting Arms and

Ammunition Manufacturers’ Institute, the Commission Internationale Permanente pour
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I'épreuve des armes a feu portatives, the North Atlantic Treaty Organization, and the US
Department of Defense. In other such embodiments, the longitudinal length of the neck
portion of the polymeric ammunition casing exceeds a maximum longitudinal neck
portion length standard for an ammunition casing of comparable caliber as set by at
least one ammunition standards organization by at least 0.003 inches. In still other such
embodiments, the longitudinal length of the neck portion of the polymeric ammunition
casing exceeds a maximum longitudinal neck portion length standard for an ammunition
casing of comparable caliber as set by at least one ammunition standards organization
by from at least 0.020 inches. In yet other such embodiments, the longitudinal length of
the neck portion of the polymeric ammunition casing exceeds a maximum longitudinal
neck portion length standard for an ammunition casing of comparable caliber as set by
at least one ammunition standards organization by from at least 0.050 inches.

[0009] In still other embodiments the longitudinal length of the neck portion of the
polymeric ammunition casing is sufficient such that, when the ammunition casing is
disposed within a firing chamber, the neck portion of the ammunition casing extends
into the free bore portion of a firing chamber, but does not extend into the caliber-size
portion of the firing chamber.

[0010] In yet other embodiments, the ammunition casing has a caliber selected from
the group of .22, .22-250, .223, .243, .25-06, .264, .270, .277, .300, .30-30, .30-40,
30.06, .303, .308, .357, .38, .40, .44, .45, 45-70, .50 BMG, 5.45mm, 5.56mm, 6.5mm,
6.8mm, 7mm, 7.62mm, 8mm, 9mm, 10mm, 12.7mm, 14.5mm, 20 mm, 25mm, 30mm,
and 40 mm.

[0011] In still yet other embodiments at least the neck portion and a portion of the
body portion are formed of a polymeric material.

[0012] In still yet other embodiments the polymeric material is selected from the
group consisting of siloxane-modified Bisphenol-A polycarbonates, polycarbonates
containing biphenyl linkages, and polyphenylsulfones.

[0013] In still yet other embodiments the ammunition casing further includes a
cylindrical strip of a polymeric material disposed within the internal cavity of the

ammunition casing along at least a portion of the neck portion of said ammunition
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casing. In some such embodiments the cylindrical strip of polymeric material overlaps at
least the portion of the neck portion of the ammunition casing that engages the
cannelure of a projectile. In other such embodiments the hollow cylindrical strip is
formed of the same polymeric material as the ammunition casing.

[0014] Additional embodiments and features are set forth in part in the description
that follows, and in part will become apparent to those skilled in the art upon
examination of the specification or may be learned by the practice of the invention. A
further understanding of the nature and advantages of the present invention may be
realized by reference to the remaining portions of the specification and the drawings,
which forms a part of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The description will be more fully understood with reference to the following
figures and data graphs, which are presented as exemplary embodiments of the
invention and should not be construed as a complete recitation of the scope of the
invention, wherein:

[0016] FIG. 1 provides a schematic of a conventional ammunition cartridge;

[0017] FIGs. 2a and 2b provide schematics of a polymeric ammunition casing
incorporating traditional and extended neck regions in accordance with embodiments of
the invention; and

[0018] FIG. 3 provides a schematic of a polymeric ammunition casing incorporating a
cylindrical polymeric strip within the internal cavity of the casing in accordance with

embodiments of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0019] Turning now to the drawings, polymeric ammunition casings dimensioned for
optimal fit within a firearm chamber are provided. In many embodiments the polymeric
ammunition casings have a neck portion elongated in comparison to conventional brass
casings of a comparable caliber. In some embodiments, the elongated neck portion of
the ammunition casing extends into the free bore of the firing chamber. In still other

embodiments the neck portion of the ammunition casing extends at least 0.003” beyond
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the MAX recommended dimension for particular caliber to a maximum extension length
at which the neck would engage the caliber-sized bore. In yet other embodiments the
neck extension may be combined with a cylindrical shaped polymeric insert that
protrudes into the internal cavity of the case.

[0020] As shown in FIG. 1, a traditional cartridge casing (1) is a one-component
deep-drawn hollow cylindrical article defining a longitudinal axis (10) along its length
with a closed primer end (11) and an open projectile end (12). The overall body of the
ammunition casing may be defined by two portions, a body portion proximal to the
primer end and a neck portion proximal to the projectile end. (In the figure, the “neck”
portion of the cartridge casing is designated as (14) while the “body” portion is
designated as (15).) In many ammunition casing designs the diameter of the cylindrical
body of the casing tapers from larger to smaller diameter between the body portion and
the neck portion of the ammunition casing.

[0021] A weapon’s cartridge chamber supports the majority of the cartridge casing
wall in the radial direction, but, in many weapons, a portion of the cartridge base end
(16) is unsupported. During firing, a stress profile is developed along the cartridge
casing, the greatest stresses being concentrated in and around the base end.
Therefore, the cartridge base end must possess the greatest mechanical strength, while
a gradual decrease in material strength is acceptable in metal cartridges axially along
the casing toward the end that receives the projectile (17). As discussed in the
“‘Background” conventional brass cases and brass case manufacturers follow the
recommended MAX dimensions set for by standard setting organizations like SAMMI,
CIP, NATO and the US DOD. These dimensions also include specifications for other
important cartridge attributes, such as headspace dimension, maximum diameters at
various locations, hardness values, tolerances for all of the dimensions and possibly
performance specifications such as peak chamber pressure, projectile velocities, action
times, etc. It has now been discovered that the optimal external cartridge dimensions for
polymeric cases differ quite significantly from the dimensions specified by the ammo /

chamber specifications provided by the standard setting organizations. Accordingly,
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many embodiments are directed to ammunition casings configured specifically for
polymeric materials.

[0022] Many embodiments are directed to polymeric ammunition casings having a
neck portion that is elongated longitudinally when compared to conventional brass
ammunition cases. Exemplary embodiments of such polymeric ammunition casings
having such elongated neck geometries are presented schematically in FIGs. 2a and
2b, where FIG. 2a shows a conventional casing for comparison and FIG. 2b shows a
casing in accordance with embodiments of the invention. (It will be understood that the
casings depicted in these drawings are schematic, i.e., they are not drawn to scale and
all dimensions are approximate.)

[0023] There are many ways of quantifying the elongation of the neck region
required to obtain optimal fit and integrity for polymeric casings. In some embodiments,
as shown in FIGs. 2a and 2b, the neck portion (20) of the polymeric casings (2) may be
compared to comparable calibers of conventional brass casings, and/or casing
standards for such comparable calibers established by one or more standard setting
bodies, such as, for example, SAMMI, CIP, NATO and/or US DOD. In such
embodiments, the neck portion (20) is greater than the corresponding neck portion of a
conventional brass casing of comparable caliber, in other embodiments the neck portion
(20) exceeds the MAX dimension for the neck portion of a conventional casing of
comparable caliber as established by one or more standard setting bodies. In some
such embodiments, the neck portion (20) of the polymeric case is extended
longitudinally a minimum of .003” beyond the MAX established dimensions for
conventional brass rounds of comparable calibers up to a maximum elongation length
where the casing would engage the caliber-sized bore region (22) of the firing chamber
(24) where only the projectile (25) may insert and such where the casing would not be
able to extend into, as shown in FIG. 2b, which can be compared with FIG. 2a.

[0024] Another way of establishing the relative lengths of ammunition casings is to
describe their relative engagement within the firing chamber (24) of a weapon. In some
embodiments, as shown in FIG. 2b, the neck portion (20) of the polymeric ammunition
casing is elongated longitudinally such that neck portion extends into the “free bore”
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region (26) of the chamber. Having the neck portion of an ammunition casing extend
into the free bore region of the firing chamber is contradictory to conventional teachings
as traditional brass casings that extend into this “free bore” region tend to jam and
cause major issues in the weapons. Polymeric ammunition with longer necks, in
contrast, tend to perform much better than polymeric ammunition following the
established standards, from both functional and integrity perspectives. For example,
firing tests were conducted on .50 BMG polymeric ammunition casings having
elongated neck regions, as set forth in embodiments, and .50 BMG polymeric
ammunition casings having conventional neck dimensions in accordance with standards
as established by the US DOD. In particular, a .50 BMG case drawing specifies the
overall maximum case length as 3.910”. However, improved function is obtained with
polymeric cases when the overall case dimension is a minimum of 3.913” with all of the
length extension being in neck portion (20). Moreover, it has been found that using a
neck region dimension of 3.960” results in a neck integrity failure rate of below 1 in
10,000 (0.01%), while using the dimensions in the established US DOD standard result
in a failure rate in excess of 1 in 200, a very high failure rate by ammunition standards
that would render the ammunition unacceptable for most military applications.

[0025] Similar results were obtained in all the calibers tested, including 7.62mm /
0.308. The principle is operative for all cartridges that have the neck portions and all
calibers. Many different types of ammunition articles are provided by the present
invention. For example, polymeric cases that meet design guidelines of the invention
may be used to produce ammunition components for various calibers of firearms. Non
limiting examples include, for example, .22, .22-250, .223, .243, .25-06, .264, .270, .277,
.300, .30-30, .30-40, 30.06, .303, .308, .357, .38, .40, .44, 45, .45-70, .50 BMG,
5.45mm, 5.56mm, 6.5mm, 6.8mm, 7mm, 7.62mm, 8mm, 9mm, 10mm, 12.7mm,
14.5mm, 20 mm, 25mm, 30mm, 40 mm and others. Accordingly, in many embodiments
polymeric ammunition casings are provided having a neck region that is elongated by a
minimum of 0.003” in a longitudinal direction. In other embodiments, the neck portion is
longitudinally elongated by at least 0.020”, and in yet other embodiments the neck
portion is elongated by at least 0.050” in the longitudinal direction.
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[0026] In other embodiments a ledge or protrusion of polymeric material maybe
disposed within the internal cavity of the casing to further improve the fit and integrity of
polymeric ammunition casings. In such embodiments, as shown in FIG. 3, the casing (3)
further comprises a strip of polymeric material having a generally cylindrical cross-
section (28) and dimensioned to fit at least within the region of the neck portion (30) of
the casing such that a ledge or region (28) of polymeric material is formed that
protrudes into the internal cavity (38) of the casing at a position where the cannelure
(32) of the projectile (34) will be disposed when the ammunition is assembled. Test
firings of casing combining an extended neck and these cannelure reinforcing
protrusions show particularly good results in comparison to polymeric cases following
conventional dimensional standards or lacking such reinforcings. It will be understood
that the cannelure reinforcing protrusions may be formed form the same or a different
polymeric material from that at least partially forming the ammunition casing.

[0027] For the purposes of this disclosure, a “polymeric” ammunition casing refers to
a casing wherein at least the neck portion and a portion of the body portion of the
casing are formed from a polymeric material. Although any polymeric material suitable
for use in ammunition articles, such as ammunition casings may be incorporated into
embodiments of the casings, some exemplary materials include but are not limited to
siloxane-modified Bisphenol-A polycarbonates (S-PC, for example, provided under the
Trademark Lexan® EXL 9330 by General Electric Company—GE Plastics);
polycarbonates containing biphenyl linkages (B-PC, for example, provided under the
Trademark Makrolon® DP1-1848 by Bayer Polymers LLC of Pittsburgh Pa., and
polyphenylsulfones (PPSU, for example, provided under the Trademark Radel® R-5700
NT, by Solvay Advanced Polymers, LLC of Alpharetta, Ga.). Additional, non limiting
examples of suitable polymeric materials can be found in US Patent Nos. 8240252 and
8813650, each of which are incorporated herein by reference.

[0028] It should be generally understood throughout this patent and the above
description that all items are attached to relevant adjacent items by some means
commensurate with the materials of which they are. While the above description

contains many specificities, these should not be construed as limitations on the scope of
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the invention, but rather as an exemplification of preferred embodiments thereof.
Accordingly, the scope of the invention should be determined not by the embodiment(s),
but by the appended claims and their legal equivalents.
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WHAT IS CLAIMED IS:

1. A polymeric ammunition casing comprising:

a cylindrical hollow body defining an internal cavity formed at least partially of a
polymeric material, the cylindrical hollow body further defining a longitudinal axis and
having a closed primer end and an open projectile end, wherein the body is formed of a
body portion proximal to the primer end and a neck portion proximal to the projectile
end, and wherein the diameter of the cylindrical hollow body tapers such that the
diameter of the body portion is larger than the diameter of the neck portion; and

wherein the longitudinal length of the neck portion of the polymeric ammunition
casing is greater than the longitudinal neck portion length of a conventional metal
ammunition casing body of a comparable caliber.

2. The ammunition casing of claim 1, wherein the longitudinal length of the neck
portion of the polymeric ammunition casing exceeds a maximum longitudinal neck
portion length standard for an ammunition casing of comparable caliber as set by at

least one ammunition standards organization.

3. The ammunition casing of claim 2, wherein the at least one ammunition
standards organization is selected from the group consisting of the Sporting Arms and
Ammunition Manufacturers’ Institute, the Commission Internationale Permanente pour
I'épreuve des armes a feu portatives, the North Atlantic Treaty Organization, and the US
Department of Defense.

4. The ammunition casing of claim 2, wherein the longitudinal length of the neck
portion of the polymeric ammunition casing exceeds a maximum longitudinal neck
portion length standard for an ammunition casing of comparable caliber as set by at
least one ammunition standards organization by at least 0.003 inches.

5. The ammunition casing of claim 2, wherein the longitudinal length of the neck

portion of the polymeric ammunition casing exceeds a maximum longitudinal neck
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portion length standard for an ammunition casing of comparable caliber as set by at
least one ammunition standards organization by at least 0.020 inches.

6. The ammunition casing of claim 2, wherein the longitudinal length of the neck
portion of the polymeric ammunition casing exceeds a maximum longitudinal neck
portion length standard for an ammunition casing of comparable caliber as set by at
least one ammunition standards organization by at least 0.050 inches.

7. The ammunition casing of claim 1, wherein the longitudinal length of the neck
portion of the polymeric ammunition casing is sufficient such that, when the ammunition
casing is disposed within a firing chamber, the neck portion of the ammunition casing
extends into the free bore portion of a firing chamber, but does not extend into the
caliber-size portion of the firing chamber.

8. The ammunition casing of claim 1, wherein the ammunition casing has a caliber
selected from the group of .22, .22-250, .223, .243, .25-06, .264, .270, .277, .300, .30-
30, .30-40, 30.06, .303, .308, .357, .38, .40, .44, .45, 45-70, .50 BMG, 5.45mm,
5.56mm, 6.5mm, 6.8mm, 7mm, 7.62mm, 8mm, 9mm, 10mm, 12.7mm, 14.5mm, 20 mm,

25mm, 30mm, and 40 mm.

9. The ammunition casing of claim 1, wherein at least the neck portion and a portion
of the body portion are formed of a polymeric material.

10. The ammunition casing of claim 1, wherein the polymeric material is selected
from the group consisting of siloxane-modified Bisphenol-A polycarbonates,

polycarbonates containing biphenyl linkages, and polyphenylsulfones.

11.  The ammunition casing of claim 1, further comprising a cylindrical strip of a
polymeric material disposed within the internal cavity of the ammunition casing along at
least a portion of the neck portion of said ammunition casing.

11
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12.  The ammunition casing of claim 11, wherein the cylindrical strip of polymeric
material overlaps at least the portion of the neck portion of the ammunition casing that

engages the cannelure of a projectile.

13.  The ammunition casing of claim 11, wherein the cylindrical strip is formed of the

same polymeric material as the ammunition casing.

14. A polymeric ammunition casing comprising:

a cylindrical hollow body defining an internal cavity formed at least partially of a
polymeric material, the cylindrical hollow body further defining a longitudinal axis and
having a closed primer end and an open projectile end, wherein the body is formed of a
body portion proximal to the primer end and a neck portion proximal to the projectile
end, and wherein the diameter of the cylindrical hollow body tapers such that the
diameter of the body portion is larger than the diameter of the neck portion;

wherein the longitudinal length of the neck portion of the polymeric ammunition
casing is greater than the longitudinal neck portion length of a conventional metal
ammunition casing body of a comparable caliber; and

further comprising a cylindrical strip of a polymeric material disposed within the
internal cavity of the ammunition casing along at least the portion of the neck portion of

said ammunition casing that engages the cannelure of a projectile.

15.  The ammunition casing of claim 14, wherein the longitudinal length of the neck
portion of the polymeric ammunition casing exceeds a maximum longitudinal neck
portion length standard for an ammunition casing of comparable caliber as set by at

least one ammunition standards organization.

16. The ammunition casing of claim 15, wherein the longitudinal length of the neck
portion of the polymeric ammunition casing exceeds a maximum longitudinal neck
portion length standard for an ammunition casing of comparable caliber as set by at
least one ammunition standards organization by at least 0.003 inches.

12
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17.  The ammunition casing of claim 15, wherein the longitudinal length of the neck
portion of the polymeric ammunition casing exceeds a maximum longitudinal neck
portion length standard for an ammunition casing of comparable caliber as set by at

least one ammunition standards organization by at least 0.020 inches.

18.  The ammunition casing of claim 15, wherein the longitudinal length of the neck
portion of the polymeric ammunition casing exceeds a maximum longitudinal neck
portion length standard for an ammunition casing of comparable caliber as set by at

least one ammunition standards organization by from at 0.050 inches.

19.  The ammunition casing of claim 14, wherein the longitudinal length of the neck
portion of the polymeric ammunition casing is sufficient such that, when the ammunition
casing is disposed within a firing chamber, the neck portion of the ammunition casing
extends into the free bore portion of a firing chamber, but does not extend into the

caliber-size portion of the firing chamber.

20. The ammunition casing of claim 14, wherein the ammunition casing has a caliber
selected from the group of .22, .22-250, .223, .243, .25-06, .264, .270, .277, .300, .30-
30, .30-40, 30.06, .303, .308, .357, .38, .40, .44, .45, 45-70, .50 BMG, 5.45mm,
5.56mm, 6.5mm, 6.8mm, 7mm, 7.62mm, 8mm, 9mm, 10mm, 12.7mm, 14.5mm, 20 mm,

25mm, 30mm, and 40 mm.

13
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