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This invention relates to the manufacture of cartridges
and more specifically to new and improved explosive
cartridges for shotguns, for-example, to be fired at the
base by an included primer.

Shell cases of light metal and those molded of resinous
plastic such as ethyl cellulose, ethyl acetate, plasticized
polyvinyl, chloride and polyethylene have been proposed.
No matter what the material of which it is made, a
propellant shell is a rather special container which must
function not only for storing its charge, including wad-
ding, powder and shot, without deterioration, but also for
initiating the powder reliably and for projecting shot ac-
ceptably. through an end closure. - Despite firing the case
must not fracture, but because of the short-comings of
many plastic cases because of embrittlement, contamina-
tion from fugitive plasticizers and dimensional instability,
and/or lack of strength, plastic construction has not been
adopted extensively under the severe usage and long stor-
age conditions encountered.

Some shooters frequently insist that the cartridges when
spent be reloadable with components to the shooters own
specifications. A resinous. plastic shot ‘shell, for exam-
ple, is desirable wherein the fired case remains intact
as long as possible and is reuseable as often as possible
before any defect develops to interfere with ignition and
prevent reuse.

In an effort to overcome the disadvantage of the use. of
various plastics and of separate components such as paper
in shotgun shells, and in an attempt to realize the benefits
of plastics such as polyethylene, those skilled in the art
have tried the more rigid linear polyethylene. One ap-
proach has been to make the entire shotgun shell casing
as one piece molded from linear polyethylene having a
high degree of crystallization, a melting point of at least
125° C. and a relatively high density. For various rea-
sons such as the differences in thickness and forces en-
countered in various sections of the shell, making it by
plastic injection molding even by this approa»ch has limita-
tions and leaves much to be desired in obtainment of the
best combination of physical properties,

Another approach has been to substitute a section of
tube of such linear low pressure. polyethylene for the
paper tube, but not until the polymer has been oriented
uniformly from end to end by stretching a tube of it to
develop added strength moderately and substantially uni-
formly in the rigid high density linear polyolefin.

It will be appreciated that ammunition ‘cartridges are
put to rigorous use as in the firing of a shot shell case
where great forces are exerted with non-unformity -and
over a wide range of temperature.

One object of this invention, therefore, is to provide
plastic bodies of improved - effective tensile strength to-
gether with a satisfactory elastic limit and yield strength.

Another object is to form explosive pressure cartridges
having improved dimensional stability and performance
particularly at the head in the region of the igniter.

Still another object is to economically provide a new
and improved shot shell having a plastic side wall tubular
portion, preferably of a rigid polyolefin.

Other objects and advantages will be understood from
this description of various preferred embodiments con-
templated and the accompanying drawing wherein:

FIGURE 1 is an elevational side view partly in longi-
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from about 350,000 to above about 1,000,000.
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tudinal cross section showing one comstruction of a shot
shell, particularly details of head structure;

IFIGURE 2 is an end view of the head of the cartridge
of FIGURE 1;

FIGURE 3 is an exploded view taken in longitudinal
section showing various shell components of a typical
cartridge before and with reference to the method of as-
sembly contemplated;

FIGURE 4 is an enlarged fragmentary view taken in
cross section in the head of a shell at the rim showing
various modifications of the head structure; and

FIGURE 5 shows the portion of another embodiment
at the head.

It has been found that various disadvantages encount-
ered in the head section of shells having at least a plastic
tubular shell wall, or having both the base at the head
and also the tube portion formed integrally of plastic
can be overcome substantially by putting the plastic at
the head in compression at least immediately ahead of
the rim and effecting an improved mounting of the primer
in the head.

In accordance with this invention the case is formed
with:a primer pocket in an enlarged head section of the
shell either by molding or preferably by compression
from a crystallizable thermoplastic such as a suvitable poly-
olefin and then a primer cup is inserted in the pocket
forcefully and a ring flared at one end is forced back over
the head until abutted and frictionally retained against
the head in the region of the primer, preferably contigu-
ous in the front of the rim flange. ‘A squeeze of a few
thousandths of an inch is deemed adequate for the pur-
pose in a shot shell of 12 gauge, for example. The shell
head enlargement and the metal ring size are selected
so that the resulting exterior lateral -dimensions at the
head is of the correct predetermined gauge and the plas-
tic under sufficient radial compression to effect not only
ring retention, but also avoid primer pushout and pocket
swelling. Variations in size due to plastic shrinkage and
molding or die compression forming is rendered of less
or no ill effect and the compression further rigidifies shell
heads of linear high density polyethylene, for example.

The plastic cartridge case is shaped of a relatively rigid
polyolefin, such as polypropylene of high isotacticity and
preferably of polyethylene characterized by a high degree
of linearity and crystallinity and by a high molecular
weight above about 100,000 and preferably as high as
The
polyethylene used in the tubular sidewall and integral base
of the shell of FIGURE 1 or 5 are those produced by any
one of various processes under relatively low tempera-
tures and low pressures of polymerization using suitable
catalysts in admixture. - These contemplated have very
high density and molecular weights and a high degree
of linearity of the polymer chains. These polyethylenes,
as compared to high pressure polyethylenes, have high
softening or melting-points and are characterized by such
an increase in tear, tensile and yield strengths as to be
classified as rigid polyethylenes. '

The shell of FIGURE 1 or tube part of the case of
FIGURE 5, for example, may be simply molded of such
linear polyethylenes. Tubes of shells of linear polyethyl-
ene of the low pressure type may be further treated by
stretching to obtain orientation for development of added
strength. The shell of FIGURE 1 or 5 may be formed
by compression according to copending patent application
Serial No. 135,569 filed September 1, 1961.

Other plastics of equivalent character are contemplated
for the tubular wall portion, either molded or compres-
sively deformed to shape.

According to FIGURE 1, in one embodiment of this
invention there is provided a one-piece cup-shaped body
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1 shown in FIGURE 3 compression-shaped of a suitable
high density polyethylene polymerized at relatively low
pressure with any one of various suitable catalysts by
known processes such as the Zeigler process and also a
ring 2 of sheet metal such as brass, aluminum, or steel
having a flange 21. This ring is strung over externally
tapering tube 12 and press fitted about the shell head 15
and the outer periphery of the rim 1§. The squeeze
increases toward the base of the body 1. Pocket 17
carries primer cup 3 with frictional or adhesive reten-
tion. In the tubular shell wall 19 the shell cavity is
loaded with a suitable powder charge 11 an expansible
wad such as cup wad 12, a filler wad column 13, and a
shot charge 14. The cavity is closed by any suitable
evanescent closure and preferably the folded closure 18
to secure improvements in combination with wad 12 ac-
cording to U.S. Patents Nos. 2,582,124 and 2,582,125
cranted to R. S. Holmes.

This arrangement leaves the base of the plastlc body
bare of the surrounding metal ring as shown in FIG-
URES 1 and 2.

Compression of the shell base 15 is effected by the
process of assembly readily understood in connection
with FIGURE 3 where another modification of ring 4
flared at 41 and internally roughened or serrated at 42
with a buttress type of grooving in the one form shown
to facilitate slipping the ring back.

The ring may also be heated and shrink fitted over
tubular wall 19 of the preformed plastic body 1, while
primer 3 preferably oversized relative to preformed
pocket 17 is forced forwardly into the base 18.

The resulting positive retention at grooves 42 is shown
in FIGURE 4 with a further preferred modification
wherein the ring flare 41 is flanged at 43 to provide
a structure like flanged flare 2% of FIGURE 1 with the
further differences (¢) that the flange 43 is turned or
crimped in at 44 to underlie the plastic rim 16 and (b)
that a void 58 is left between the perrphery of rim 16
anud the bulged flange 43. This provides the relief
found to minimize the metal rim ﬂlling and forcing ac-
tion of the plastic rim 16 which elastomeric action upon
shell firing may not only create a fatigue crack in 43
but may tend to split the metal earlier where a sheet
metal cup fully and snugly encloses the shell base and
rim 15 and 16.

In FIGURE 5 the plastic body 6 is provided with
metal ring 7 having a brief version of the flared flange
71 overlying only the front of the plastic rim 66 of the
head 65 carrying primer 3 in pocket 67.

Shell 6 may be formed with a circumferential ex-
terior groove 69 in the region of the head as shown at
the left side for brevity with ring 7 only partially as-
sembled. The right side shows the finished assembly
wherein the ring is annularly roll crimped at 70 into
groove 69 as a final step. Alfernately, the rmg may be
preformed with a cannelure 70 as the head is preformed
with groove €9 and plastic 6 and ring 7 may be snap-
fitted together.

Flare 41 (FIGURE 3) may cover the front of the
finished shell rim as in FIGURE 5 or may be either pre-
flanged or crimped to a flange after telescoping to form
the assembly of FIGURES 1 and 2. Alternately flare
41, when provided wide enough, may be doubly ﬂanged
as in FIGURE 4.
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It will be appreciated that the article of this invention
is adapted to a continuous mass production process of
assembly. For example, a continuous length of this
walled metal tubing may be fed up through the opening
of a die plate where the open leading edge of the tubing
is flared as by a spinning tool or spreader punch. A
plastic shot shell body is then fed, open mouth first down
into the flared end of the tubing and while being so fed
a wobbler cut-off die is oscillated to shear a suitable
length of ring from the flared end of the tubing as it is
advanced a bit further up from the die plate. Cutting
occurs before the plastice tubular end advances down
too far, after which the plastic rim of the head is seated
against the flared flange of the ring separated from the
tubing.

Although the foregoing is a description of what is now
believed preferred, it will also be understood that various
modifications and changes may be made therein by those
skilled, all in the spirit and scope of this invention as
set forth in the apmended claims.

What is claimed is:

1. An ammunition cartridge case including a thick
head portion, a relatively thin tubular wall portion ex-
tending forwardly from said head portion, and a circum-
ferential rim extending laterally outwardly from said
head portion, said portions and rim being formed as a
one piece unit from a resinous plastic material, an an-
nular metallic member including a tubular ring circum-
ferentially engaging said head portion forward of said
rim and an integral flange flared ocutwardly to circum-
ferentially surround a forward portion of said rim nor-
mally engaged by a fircarm extractor and extending
rearwardly and inwardly to surround a lateral and a
rear portion of said rim, said flange and said rim being
spaced to provide an expansion relieving void between
said rim and said lateral portion of said flange, a primer
recess extending through said head portion, a primer posi-
tioned in said recess, said member having an internal
diameter sized less than the outer diameter of the por-
tions of the case engaged by said member to compres-
sively deform said plastic in said head and rim inwardly
about said primer to hold and seal said primer in said
Tecess.

2. The cartridge case in claim 1 in which said tubular
ring is provided with grooves on its internal surface to
facilitate assembling the member on said head,
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