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This invention relates to shotshells and in particular
to thin-walled metallic shotshells.

One of the chief difficulties which is encountered in
the use of thin-walled metallic shotshells is the occur-
rence of “cut-offs.” In the art to which this invention
pertains, the term “cut-off” defines the development of
a partial or a complete separation between the cylin-
drical portion of the shotshell and the head or primer
end of the shell upon firing. Such a shell failure is un-
desirable for several reasoms. For example, a partial
or a complete “cut-off” will permit hot, high pressure
gases to escape from the chamber endangering the op-
erator of the gun. Furthermore, a ruptured shell is
difficult if not impossible to extract.

The “cut-off” problem is particularly bothersome in
the use of thin-walled metallic sheils having wall thick-
nesses of the order of .020 thousandths of an inch or
less.

Frequently it is desirable to fabricate metallic shells
from materials which are susceptible to hardening. For
example, shotshells made of aluminum are heat treated
to develop desirable hardness and tensile characteristics
80 as to withstand ordinary handling without marring or
scoring and to facilitate loading and ejecting. Aluminum
shotshells which exhibit good handling characteristics as
a result of hardening frequently exhibit low elongation
properties such that upon firing within the chamber of a
shotgun, there is a separation or a “cut-off” between the
head of the shell and the main body thereof.

Accordingly, it is a particular object of the present
invention to provide a new and improved metallic shot-
shell.

Another object of the present invention is to pro-
vide a new and improved aluminum shotshell.

A still further object of the presenmt invention is to
provide a thin-walled metallic shotshell which is not
susceptible to “cut-offs.”

A still further object of the present invention is to
provide an aluminum shotshell having an improved base
wad.

A metallic shotshell embodying certain features of the
present invention may comprise a tubular member having
one end substantially closed, a base wad disposed within
the tubular member and positioned adjacent the closed
end, said base wad having a diameter at the end thereof
nearest said closed end which is substantially smaller
“than the diameter of the opposite end of the wad so as
to create a circumferential void about the wad.

" A complete understanding of the present invention
may be obtained from the following detailed description
of a shotshell constituting a specific embodiment thereof,
when read in conjunction with the appended drawing in
which;

Fig. 1 is an elevational view, partially in section, of a
metallic shotshell having a conventional or prior art base
wad structure;

Fig. 2 is a view similar to Fig. 1 and illustrates an
aluminum shotshell embodying the present invention
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wherein the base wad is tapered downwardly and in-
wardly.

Fig. 3 is a sectional view of a portion of the shotshell
of Fig. 1 showing the area of application of thrust upon
the head of the shell and the location of a typical separa-
tion or “cut-off” occurring between the head and the
side wall of a prior art shell; and,

Fig. 4 is a view similar to Fig. 3 showing the focal
point of thrust in an aluminum shotshell utilizing the
tapered wad of the present invention.

Referring now in detail to the drawing and in par-
ticular to Fig. 1, there is shown a prior art aluminum
shotshell indicated generally by the reference numeral 19.
The shell comprises a side-wall portion 11 with integral
head 12 and is formed with an inwardly turned crimp 13.
Disposed within the shell and immediately adjacent the
head 12 is a base wad 15. The wad 15 is generally
representative of prior art base wads, usually formed of
paper, whose performance has been found unsatisfactory
in combination with metallic shotshells.

The base wad 15 is formed with a central aperture 14
for receiving a primer assembly 16 of conventional ar-
rangement. The base wad 15 is further formed with a
flange 20 which serves to “rivet” or secure an overlay
wad 25 to the base wad. The overlay wad 25 is gen-
erally cup-shaped and acts to make a gas-tight seal be-
tween the interior of the side-wall 11 and the exterior
of the base wad as at 26. A powder charge 17 is posi-
tioned immediately above the overlay base wad assembly.
Suitable wads 18 are disposed between the powder charge
and a shot column 19. A closure is accomplished by
securing a top wad 21 between the crimp 13 and the shot
column, or a folded type crimp without top wad may be
applied.

At this point, it is well to note that in firing a metallic
shell such as the aluminum shotshell 10 of the general
configuration shown in Fig. 1 in a commercially avail-
able shotgun, it has been found that there is such severe
thrust upon the head 12 of the shell in a direction shown
by the arrows of Fig. 3 that a separation or a “cut-off”
frequently occurs. For example, the head portion 12
partially or completely separates from the side wall 11
leaving a gap as shown at 22 in Fig. 3, which may extend
around the full periphery of the casing.

Although the cause for “cut-offs” in metallic shot-
shells is not completely understood, one explanation ad-
vanced is that during detonation of the shotshell within
the chamber of a shotgun the side wall 11 of the shell
is forced outwardly by explosive gases against the in-
terior walls of the chamber to the extent that side wall
of the shell momentarily seizes the chamber. Simul-
tancously, there is a rearward thrust in the direction of
the arrows of Fig. 3 which drives the head 12 to the
rear taking up head space, temporary yield, or other
“play” frequently found in the breech of a conventional
shotgun. Since the side wall 11 is momentarily seized
against the chamber, while a rearward thrust is being
applied against the head of the shell, a separation, as
shown at 22, frequently occurs. The amount of “play”
is often as much as .035 thousandths of an inch and in
cases where the metallic shell has very little ability to
elongate the “cut-off” problem is very serious.

Referring now to Figs. 2 and 4, it is noted that the
present invention contemplates a metallic shell such as
an aluminum shotshell 160 generally similar to the shot-
shell of Figs. 1 and 3 with the exception that a base wad
150 is provided having a downwardly and inwardly
tapered configuration with respect to the head of the
shell 120. The wad is constructed of a generally rigid
material capable of retaining its shape under firing pres-
sure. The shell 100 has a side wall 110 having a thick-
ness of approximately .011 thousandths of an inch and
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the "head 120 has a wall thickness of approximately .038
thousandths of aninch. Tt'is not intended that “the “shigll
be limited to the above-noted wall thickness; the figures
are noted primarily for purposes of illustration of a par-
ticular ‘embodiivetit of the invention. “In“all-other réspects
the interior elements of the shell 100 are generally ‘simitar
to ‘correspondirig ‘elerients of ‘the shidll of "Fig. 1.

Since the ‘presént invention ‘is dlreCfed ‘fo the "base
wad 150 and to ‘the t¢ombination ‘of the "base wad "150
with 4 ‘thin-walled -metallic shotshéll such a@s the &li-
minum shell 100, it is 16t ‘deeted “fiecéssary to desciibe
the other elements of ‘the shell in detail other “than to
state ‘that it is contemplated that a shotshell embodying
the pr1nc1ples of the present ‘invention may mclude, among
250 secured by a flange 200 mtegral W1th ‘the base “wad,
a’powder charge 170, and a shot column 190.

Referring now 'to ‘Fig. 4, 'it'is “apparent ‘thit ‘the ‘rigid
taperetl wad ‘150 ‘is forined with a frusto-conic section
131 and a central aperture 132. "By “virtue of ‘this ar-
rangement, ‘the thrist resulting from the detonation of
a“shell is directed inwardly towards the centér of the
head %26 and is distributed about an ‘area - defining an
annulus 121. The ¢effect of thus concettratiiig ‘the rear-
wardly directed ‘thrust is to cause the héad 120 ‘to bow
outwardly at ‘the ‘momerit ‘of detonation ‘t6 ‘2 position
shown in exaggerdted fashion by the dotted.line -at 122.

Concenttation ‘of ‘the ‘thrust Joad upon the center of
head 120 and the- attendant bowing of the center of

the head ‘satisfies the ‘tendexnicy for the head ‘to ‘take up ‘

the play in‘the breech ‘4t ﬁrmg Movement of the rim
portion 122A ’of ‘the head is substantially reduced with
the result that “cut-offs” between ‘the head 120 and the
side wall 110 are “eliminated.

Note that the ¢ylindrical portion 133 of the wad makes
a snug fit with the inferior of the side ‘wall 110 and that
a ‘gas seal for preventmg the ‘flow of gas into the an-

nular void 134 is provided by the overlay wad 250. The
overlay is held in jplace, ‘of course, by ‘the collar 200
formed 1ntegra1 with the ‘base ‘wad; the collar 200 is
used to “rivet” the overlay wad in place.
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As stated before, utilization of the tapered base wad

131 in combination With mietallic shell sich as dluminum

has overcome the “cut-off” "problem in shotguns having
play or head space in the breech mechanism of as much
as .035 thousandths of an inch.

It is not intended that the present invention be. llmlted
to. aluminum shells and ‘it ‘is “within the contemplation
of the present invention -to -utilize shotshells formed of
any suitable métallic material such as brass, steel, alu-
miruii dlloys, titanium-and-the like. ‘The base wad ifiay
be formied of any:suitdble dhaterial such as polyethylene,
nylon, paper, incliidiiig paper-or-cloth impregnated with
plastic which is sufficiently rigid to resist deformation
under firirig pressure.

It is anticipated -that Various affangements and modifi-
cations of the present invention may be devised without
a departure from the spirit and scope of the present
invention.

“Whiat is -¢laified ‘is:

In a metallic shotshéll hiaving -a head _portion formed
mtegral Wwith "a -tiibiilar body .portion, said head porfion
being “formed witha generally flat .interior surface defin-
irig ‘an ‘annulils, micans including a.gas sealing cup-shaped
Overlay “Wwad and an jfitérlocked ‘base wad for préeventing
physical separatlon of “thie 'hedd and body portions upon
ﬁrmg, *sdid base wad bemg formed with an extetior ta-
pered part extendmg ‘alohg ‘more than one-half of .its
h‘elgﬁt the" remammg ‘part of said wad snugly engaging
the* interior-of said tubilar body portion, said base wad
engagmg ‘the “anfitiliis whereby a circumferential, annular
void is provided within thie $hell in the area of the junction
of the head portionaiid tiibular’ body portion of the shot-
shell, “said “overlay “wad aiid ‘said ‘base wad cooperating
to grevent the " deVeIEiﬁfnent of ﬁmd pressure ‘within-said
voi
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