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ABSTRACT OF THE DISCLOSURE

A cartridge is disclosed having a single-unit movable
piston primer for use in automatic and semi-automatic
firearms which operate on the principle of primer set-
back. The single-unit piston primer is cup-shaped with a
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circumferential rim-fire rear wall and contains a primer
charge. The cup-shaped piston primer is open toward the

interior of the cartridge casing with an annular flared
flange portion formed at the open end which is adapted to
obturate to provide a gas seal and limit the longitudinal
movement of the piston primer in both the forward and
rearward directions by engaging respectively both for-
ward and rearward limit stop means formed in the car-
tridge casing.
e —r———

This invention relates to cartridges of the primer set-
back or piston-primer type.

In automatic or semi-automatic firearms utilizing
primer set-back cartridges for operation, a cartridge may
be chambered in the barrel, and when the firing pin of
the firearm strikes the primer in a forward stroke, a
primer charge ignites which, in turn, ignites a propellant
to create a high gas pressure that propels a projectile
forward from the cartridge casing and through the bar-
rel. The high gas pressure also propels the primer rear-
wardly in the direction opposite to the motion of the
projectile. The rearward movement of the primer im-
parts energy to the firing pin and drives it rearwardly
in a return stroke which operates the breech mechanism
to extract the spent cartridge casing, cock the firearm
and chamber another cartridge.

To obtain the most effective operation of a primer set-
back arrangement, it is necessary to use a cartridge which
maximizes the amount of energy the piston primer im-
parts to the firing pin of the firearm during the return
stroke, This can best be done by minimizing the amount
of energy dissipated by the friction between the piston
primer and the cartridge during its rearward movement
while at the same time preventing the propellant gas
from leaking rearward of the piston primer in a manner
which would substantially reduce the differential gas pres-
sure exerted on the piston primer and hence reduce the
force driving the piston primer rearward. Furthermore,
it is desirable to prevent the piston primer from being
blown out the base of the cartridge because the result-
ing sharp reduction of the propellant gas pressure would
substantially reduce the velocity of the projectile and
hence affect the range and accuracy of the weapon. In
addition, it is desirable that the piston primer be con-
structed of as few parts as possible to facilitate the
manufacture of the cartridge and reduce the production
costs.

Accordingly, it is a feature of the present invention
to provide a cartridge of the primer set-back type wherein
frictional retarding forces on the piston primer during
its rearward movement are minimized while efficiently
translating propellant gas pressure action into rearward
driving force on the piston primer; thereby enabling a
maximum driving force to be imparted to the firing pin
of the firearm during the return stroke, while also pro-
viding a gas seal to prevent the rearward leakage of the
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high pressure propellant gas to further maximize the
amount of force exerted on the piston primer.

It is another feature of the present invention to pro-
vide a piston primer in which an obturating gas seal
on the piston primer is adapted to engage the cartridge
casing at the end of the rearward driving movement to
prevent the piston primer from being blown out the base
of the cartridge by the propellant gas forces.

It is a further feature of the present invention to pro-
vide a piston primer having a simple, compact, and uni-
tary comstruction to facilitate the manufacture of the
cartridge and reduce the production costs.

In accordance with the present invention, a cartridge
is provided having a casing with a pair of interconnected
longitudinally arranged coaxial bores, the larger diam-
eter bore containing a propellant and the smaller diam-
eter bore having a movable cup-shaped piston primer
disposed therein which opens toward the interior of the
casing and contains a primer mixture adapted to be ig-
nited and fire the propellant in the larger diameter bore.
The movable cup-shaped piston primer has a relatively
thick-walled deformation-resistant tubular wall portion
freely slidably engaging the smaller diameter bore with
a relatively thinner and more easily deformable base
portion extending rearward thereof which is prebent or
preshaped to form a circumferential rim anvil or ar-
ranged to be easily bent upon being struck by the head
of a firing pin to form a circumferential rim anvil which
in turn is adapted to ignite the primer charge. At the
open end of the tubular wall portion is formed an annu-
lar flared obturating flange portion with only a small
circumferential surface area slidably engaging the larger
diameter bore in a light interference fit for gas sealing
action and maximizing of energy transfer to the piston
primer. The forward longitudinal movement of the pis-
ton primer is limited by a stop formedi n the larger diam-
eter bore for engagement by the forward edge of the
flared flange portion of the piston primer, while the rear-
ward longitudinal movement of the piston primer is lim-
ited by the engagement of the back side of the flared
obturating flange portion with an annular beveled
shoulder connecting the coaxial bores.

When the head of a firing pin strikes the base of the
cup-shaped piston primer at the end of a forward stroke,
the circumferential rim anvil is crushed to ignite the
primer charge which in turn fires the propellant to create
a high gas pressure that propels a projectile from the
cartridge while at the same time acting across the full
cross-sectional area of the open end of the piston primer
which occupies the full cross-sectional area of the larger
diameter propellant-containing bore to impart a maxi-
mum rearward force to the piston primer to drive it rear-
wardly. Because the interference fit obturating flange por-
tion has only a small surface area engaging the larger
diameter bore, and the thick-walled tubular rear portion
of the primer freely slidably engages the smaller diameter
bore, the retarding frictional forces incurred during the
rearward movement of the piston primer are minimized
to enable it to drive the firing pin backward in a return
stroke and transfer a maximum amount of energy to
operate the breech mechanism, extract the spent cartridge,
cock the firearm and chamber another cartridge.

Still other objects, features, and attendant advantages
will become apparent to those skilled in the art from a
reading of the following detailed description of several
physical embodiments constructed in accordance with the
present invention, taken in conjunction with the accom-
panying drawings wherein:

FIG. 1 shows a longitudinal cut-away view of a car-
tridge according to the invention.

FIG. 2 shows the cartridge of FIG. 1 inserted in the
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chamber of a firearm with a bolt engaging the base of
the cartridge and having a firing pin in the ready position.

FIG. 3 is a view similar to FIG. 2, showing the firing
pin shortly after striking the base of the primer and ignit-
ing the propellant to provide the projectile-propelling high
gas pressure.

FIG. 4 is a view similar to FIGS. 2 and 3, showing the
movable primer propelled rearward by the propellant gas
pressure which forces the firing pin backward in a return
stroke.

FIG. 5 illustrates a second embodiment according to the
invention, incorporating a two-piece single-unit piston
primer having a thin, easily deformable, outer cup por-
tion surrounding a relatively thick-walled inner reinforc-
ing member which is open at both ends and serves as: a
circumferential anvil, cylindrical guide section reinforce-
ment, and obturating element.

FIG. 6 illustrates a third embodiment according to the
invention, incorporating a single-unit cup-shaped piston
primer composed of a single piece, the rear section of
which is preformed as a seif-forming circumferential rim
hammer and anvil.

Referring now in detail to the figures of the drawings,
in FIG. 1 is shown a cartridge suvitable for use in a gun
which is operated on the primer set-back and energy trans-
fer principle. The cartridge, generally indicated at 11,
includes a casing, generally indicated at 13, containing a
movable single-unit piston primer, generally indicated at
15, a projectile 21 and propellant 31 disposed between
the ‘movable piston primer 15 and the projectile 21. The
cartridge casing 13 has two coaxial bores of different
diameters, indicated respectively at 13b and 13d, and
connected through an annular beveled shoulder 13c, with
the smaller guide bore 13d being located at the rear of
the cartridge casing 13 and the larger gas-retaining bore
13b being located at the forward end of the casing 13
and adapted to securely grip an annular groove 21a of
the projectile 21 by means of an annular indentation 13e.
The single-unit, cup-shaped, piston primer 15 has a
cylindrical piston guiding portion 154 opening forwardly
toward the interior of the larger diameter propellant
chamber bore 13b with an annular, flared, obturating,
flange portion 154 formed at the open mouthed forward
end thereof. The cylindrical guide portion 152 has an
integrally connected, thin-walled rear or base cup por-
tion 15b which is of smaller diameter than the cylindri-
cal guide portion 15a. An external annular shoulder 15¢
is formed at the junction of the base cup portion 150
and the cylindrical guide portion 154, this shoulder serv-
ing as an effective circumferential anvil when the base cup
portion is crushed against it upon being struck by the
firing pin and further serves, in conjunction with the firing
pin, to provide a tight fitting internal chamber seal to
prevent the relatively thin-walled base cup from being
laterally ruptured by the high gas pressure resulting from
ignition of the propellant.

The cylindrical piston guiding portion 15« of the primer
15 is freely slidably disposed in the small diameter bore
13d at the rear of the cartridge casing 13 while the edge
of the flared flange portion 154 slidably engages the larger
diameter bore 135 in a light interference fit. In its un-
fired position, the edge of the flared flanged portion 15d
engages an annular forward shoulder stop as shown at
13a, or alternatively, circumferentially spaced dimple
stops, which limits the forward motion of the primer
piston. Compacted in the cup-shaped cylindrical portion
15a is the primer charge 17, which may be of conven-
tional composition, and which is separated from the pro-
pellant 31 near the open-mouthed end of the cup-shaped
piston by only a thin easily frangible and preferably com-
bustible moisture seal 19 of suitable material such as a
coating of wax or Krylon. While the moisture seal 19 is
not absolutely required for functional operation, it is
desirable to aid against malfunction due to undesired
moisture absorption by the primer mix which, for exam-
ple, might occur during assembly.
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In FIGS. 2-4 is illustrated the operation of the car-
tridge shown in FIG. 1. In FIG. 2, a cartridge is shown
inserted in a chamber 41a of a conventional barrel 41
having a bore 43 with a bolt 51 pressed against the base
of the cartridge casing 13 and having the finger 52a of
an extractor 52 engaging an extractor groove 13f formed
in the rear of the cartridge casing 13. Disposed inside the
bolt 51 is a firing pin 61 having a head 61a for striking
the deformable, cup-shaped base 155 of the cup-shaped
piston primer 15 so as to cause ignition of the primer
charge 17 and the propellant charge 31.

In FIG. 3 is shown the head 61a of the firing pin 61
striking the base 15b of the piston primer 15 at the end
of a forward stroke. The base 15b of the piston primer
154 is crushed and pressed against the end of the external
annular shoulder 15c at the end of the relatively thick-
walled cylindrical portion, which effectively forms a cir-
cumferential rim anvil, thereby igniting the primer charge.
In addition, the head 6la of the firing pin 61 and the
external annular shoulder 15¢ coact to provide a seal
which prevents any lateral rupture of the thin-walled base
15b of the cup-shaped primer. The ignition of the primer
charge 17 ignites the propellant charge 31, which gen-
erates a high gas pressure that propels the projectile 21
and at the same time obturates the flared annular flange
15d of the primer 15 against the large diameter bore 135
of the cartridge casing 13c and thereby prevents gas
leakage to the rear of the flange portion 15d. With the
relatively thick-walled construction of the cylindrical
piston portion 15c, the cylindrical guide portion substan-
tially resists expansion from the high gas pressure upon
ignition of the propellant 31, and remains easily slidable
within the small diameter bore to deliver a maximum
amount of force to the firing pin 61 to drive it backward
in a return stroke.

The single-unit piston primer is propelled backwards
by the high gas pressure to the rear of the cartridge cas-
ing 13 until the back side of the flanged portion 154 en-
gages the annular, beveled shoulder 13c which stops the
rearward longitudinal movement of the piston primer 15,
as shown in FIG. 4. In addition, the high gas pressure
forces the thin-walled base 15bh of the cup-shaped piston
to bulge rearwardly in a semispherical shape. The rear-
ward motion of the cup-shaped piston primer 15 forces
the firing pin 61 backward in a rearward return stroke to
opeate the breech mechanism and/or other components
of the firearm.

In FIG. 5 is shown another embodiment of a cartridge
suitable for use in a firearm employing the primer set-
back and energy transfer principle. In this embodiment,
generally indicated at 111, the movable primer 115 is
composed of two unitarily connected pieces 1154 and
115b. The first piece 115a is cup-shaped and relatively
thin-walled and forms the annular exterior of the primer
115, which has a rear surface portion 1135¢ which is
formed by the thinner walled piece 115a and which slid-
ably engages a small diameter bore 113d at the base
of the cartridge casing 113 in a loose sliding fit. An
annular outwardly flared flanged portion 1154’ is formed
at the open end of the cup-shaped piece 1154, the annular
lip of which slidably engages the large diameter bore of
the cartridge casing in a light interference fit. Secured
tightly within the thin-walled piece 115z is an annular
member 1156 having a bore coaxial with the cup-shaped
portion of the thin-walled piece 115¢ and an outer an-
nular surface which is contiguous with the interior sur-
face of the thin-walled piece 1154. The inner member
1156 has a relatively thickwalled, cylindrical section
115b” for annular reinforcement of thinner-walled sec-
tion 115" forming the rear surface portion 115¢. Also
formed at the forward open end of the inner cylindrical
member 1155 is an outwardly flared flange 115b°, the
outer lip of which is substantially thinner than cylindrical
wall section 115b””, and which in conjunction with the
contiguous lip of the annular flange 1154, serves as a
pressure responsive obturator seal.
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Although the thick-walled member 1150 is contained
within the thin-walled member 1154 the longitudinal ex-
tent of the thick-walled member is less than that of the
thin-walled member 115a to form a rim-like cavity be-
tween the base of the thin-walled member 115z and the
rear end surface of the thick-walled member 115b. The
primer charge 117 is contained in the bore of the thick-
walled member 1155 and in the cavity between the base
of the thin-walled member 115z and the edge of the
thick-walled member 1155 and it is separated from the
propellant 131 by an easily frangible moisture seal 119.
The cartridge casing 113 has the same general configura-
tion as the cartridge casing in FIG. 1 with the exception
of an annular crimp dimple 113« in the larger diameter
bore 113b, which results in an annular indentation 1135
being formed on the exterior of the cartridge casing that
limits the forward longitudinal movement of the primer.
Upon being struck by the head of a firing pin 61 at the
end of a forward stroke, the base of the thin-walled
member 115g is crushed forwardly and pressed against
the end of the thick-walled member 115b which serves
as a circumferential anvil to pinch a portion of the primer
charge 1174’ therebetween to ignite the primer charge
which in turn fires the propellant contained in the larger
forward bore, and is thereupon moved rearwardly in
substantially the same manner as hereinbefore described
inrelation to the cartridge shown in FIG. 1.

In FIG. 6 is shown still another embodiment, generally
indicated at 211, in which the cup-shaped piston primer
215 is composed of a single piece having a cylindrical
guide portion 215g which freely slidably engages the
small diameter bore in the base of the cartridge casing
with an annular, outwardly flared, flanged obturator por-
tion 215b, the annular obturator lip 2155° of which slid-
ably engages the large diameter bore of the cartridge cas-
ing in a light interference fit. The central tubular wall of
the cylindrical, piston portion 215¢ is relatively thick for
radial strength, and has a relatively thin-walled base
215¢ which protrudes rearwardiy and bulges radially
from the annular shoulder 2154, as indicated at 215¢’, at
the rear end of the thick-walled tubular section 215z to
form an annular rim chamber 2154. Compacted in the
rear and central zone of the cup-shaped piston 215 is
a primer charge 217 which is separated from the pro-
pellant charge 231 contained in the interior of the car-
tridge casing 213 by only a thin, easily frangible prefer-
ably combustible, moisture seal 219 of suitable material
such as wax or Krylon. Upon being struck by the head
of a firing pin at the end of its forward stroke, the thin-
walled overlapping base 215¢ is crushed and the bulging
annular rim section 2154 is pressed against the end of
the thick tubular wall 2154 which serves as a circumfer-
ential anvil to pinch a portion of the primer charge 2174
between the bulging or overlapping rim portions 2154
of the thin-walled base 215c¢, thereby igniting the primer
charge 217, which in turn ignites the propellant 231 con-
tained in the interior of the cartridge casing to effect for-
ward motion of the projectile and rearward energy trans-
fer motion of the piston primer 215, as hereinbefore
described in relation to the cartridge shown in FIG. 1.

That which is claimed is:

1. In a cartridge of the primer set-back type including
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a casing having an open forward end with a projectile

fastened therein, containing a propellant and having a
bore formed in the base portion with a movable piston
primer disposed therein and adapted for longitudinal
movement along the axis thereof with a forward stop
retaining means to limit the forward movement of the
piston primer, the improvement coinprising:

a cup-shaped piston portion ccntaining a primer mix-
ture and having a tubular wail portion engaging the
bore in the base of the cariridge in a free sliding
fit with a forward end open iowards the propellant
contained in the cartridge casing and adapted to
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engage the forward stop retaining means and with
a base portion rearward of the tubular wall portion
being relatively thinner and more deformable than
the tubular portion and adapted to be deformed and
- pressed against the rearward end of the relatively
thick tubular portion upon being struck by the head
of a firing pin to effect percussion firing of the primer
mixture contained therein.
2. In a cartridge of the primer set-back type accord-
ing to claim 1, the improvement further comprising:
said cartridge casing having a second bore formed
therein of larger diameter and coaxial with the first
bore and connected thereto by an annular beveled
shoulder and adapted to contain the propellant there-
in,
an annular flared flange portion formed at the open
end of the cup-shaped piston primer and disposed in
the larger diameter bore in the cartridge casing with
the sides of the flanged portion engaging the larger
diameter bore in a light interference fit and adapted
to obturate upon ignition of the propellant to form
_a seal against the rearward leakage of the resulting
propellant gas through the bore in the base of the
cartridge.
3. In a cartridge of the primer set-back type accord-
ing to claim 2 wherein:
the edge of said annular flared flange portion having
a thickness substantially less than the thickness of
the tubular wall portion.
4. In a cartridge of the primer set-back type accord-
ing to claim 2 wherein:
the back side of the flared flanged portion formed at
the open end of the cup-shaped piston primer being
adapted to engage the annular beveled shoulder con-
necting the coaxial bores formed in the casing to
limit the rearward movement of the cup-shaped pis-
ton primer upon ignition of the propellant charge,
and
the forward end of the flared flange portion of the
cup-shaped piston primer engaging the forward stop
retaining means to limit the forward motion of the
piston primer upon being struck by the head of a
firing pin.
5. In a cartridge of the primer set-back type accord-
ing to claim 3:
said cup-shaped piston primer having a unitary con-
struction with its base portion extending rearwardly
from the relatively thicker and less deformable tubu-
lar wall portion and having a common interior diam-
eter therewith but being adapted to be readily de-
formed and pressed against the end of the relatively
thicker tubular wall upon being struck by the head
of a firing pin to form a circumferential anvil to
ignite the primer mixture contained therein.
6. In a cartridge of the primer set-back type accord-
ing to claim 3 wherein;
said cup-shaped piston primer having a unitary con-
struction with the base portion outwardly from the
rearward interior portion of the relatively thicker
and relatively less deformable tubular wall to form
an overlap which serves as a circumferential anvil
adapted to be readily deformed and pressed against
the end of the relatively thicker tubular wall upon
being struck by the head of a firing pin to ignite
the primer mixture contained therein.
7. In a cartridge of the primer set-back type according
to claim 3 wherein:
said cup-shaped piston primer being formed by a tubu-
lar wall disposed inside a relatively thinner and
more deformable cup-shaped member with the rear-
ward portion of the relatively thinner and more de-
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