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IMPEDER FOR A GUN FIRING
MECHANISM WITH AMMUNITION FEEDER
AND MODE SELECTOR

BACKGROUND AND SUMMARY OF THE
INVENTION

The present invention relates to guns. More particularly,
the present invention relates to an apparatus for retarding
movement of a cyclically reciprocating member of the gun
firing mechanism during each reciprocating cycle of the
member, an ammunition feed mechanism for feeding a
projectile into a chamber of the gun at a same point during
each reciprocating cycle of the member, and a mode selector
switch for selecting a rate of fire of the gun.

Ammunition power feeds supply projectiles to a chamber
of a gun for firing by a firing mechanism. Ammunition
power feeds should be designed to correctly feed a projectile
into the gun chamber for firing by the firing mechanism.
Misfeeds, such as loading a projectile only partially into the
gun chamber or loading a projectile in backwards, can cause
the gun to “jam” and require the chamber to be cleared,
which is time consuming. Such misfeeds may additionally
damage the gun. Furthermore, such misfeeds may be
dangerous, causing injury to an operator of the gun when
struck by the projectile or causing injury to the operator by
failing to operate when needed for protection.

Ammunition power feeds should also be designed to
positively feed or force a projectile into the chamber each
time the firing mechanism is actuated. This is particularly
true for semi-automatic and fully-automatic guns where
firing rate is important. Malfunctions of this type can sig-
nificantly reduce the firing rate, effectiveness, and reliability
of a gun. The design of an ammunition power feed should
additionally be “simple” to decrease manufacturing costs
and operational breakdown, as well as to increase reliability,
ease of use, and ease of servicing.

Firing mechanism retarders are designed to reduce the
speed of the firing mechanism used to fire projectiles from
the gun. One application for these mechanisms is conversion
of a gun from semi-automatic firing to fully-antomatic
firing. This conversion requires reduction in the speed of the
firing mechanism during a portion or all of its reciprocating
cycle to allow sufficient time for loading of projectiles. If
firing mechanism speed is not reduced, gun malfunctions
such as jamming, breaking, or misfiring can occur.

Firing mechanism retarders should be designed to ensure
that movement of the firing mechanism is properly impeded
each reciprocating cycle of the firing mechanism. For
example, with those retarders that only reduce the speed of
the firing mechanism for a portion of each reciprocating
cycle, correct and reliable engagement and subsequent dis-
engagement with the firing mechanism each reciprocating
cycle is a design goal. Additionally, the design of a firing
mechanism retarder should be “simple” to decrease manu-
facturing costs and operational breakdown, as well as to
increase reliability, ease of use, and ease of servicing.

A firing mechanism retarder of the present invention
directed to these above-described design goals includes an
apparatus for retarding movement of a cyclically recipro-
cating member during each reciprocating cycle of the mem-
ber. The apparatus includes an impeder, a reset. and a
release. The impeder is engaged with the member during a
first portion of the reciprocating cycle of the member. The
impeder resists displacement of the member during the first
portion of the cycle. The impeder is disengaged from the
member during a second portion of the reciprocating cycle.
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The reset is engaged with the member during a third portion
of the reciprocating cycle of the member to position the
impeder for engagement with the member during the first
portion of the reciprocating cycle. The release disengages
the impeder from the member during the second portion of
the reciprocating cycle.

The impeder may be displaced along an axis of recipro-
cation of the member. The first and third portions of the
reciprocating cycle may occur during movement of the
member in a same direction. The member may be a bolt of
a firing mechanism.

The impeder may include an impeder sear engaged with
a surface of the member and a sear movement retarder
impeding displacement of the impeder sear and the member
during engagement between the impeder sear and the mem-
ber. The impeder sear may include a cam-shaped surface and
the release may interact with the cam-shaped surface of the
impeder sear to disengage the impeder sear from the mem-
ber. The cam-shaped surface of the impeder sear may
include an edge that defines an opening and the release may
include a pin disposed within the opening and interacting
with the edge to lift the sear out of engagement with the
member. The sear movement retarder may include a piston
assembly coupled to the impeder sear. The piston assembly
may include a piston displaced by the impeder sear during
engagement between the impeder sear and the member.

The reset may include a reset sear and the sear movement
retarder may include a piston assembly coupled to the
impeder sear and the reset sear. In this embodiment, the
piston assembly may include first and second pistons in fluid
communication with one another, the first piston assembly
being coupled to the impeder sear and the second piston
assembly being coupled to the reset sear. The reset sear
engages the member during the third portion of the recip-
rocating cycle, is displaced by the member, and positions the
impeder sear for engagement with the member during the
first portion of the reciprocating cycle.

The sear movement retarder may be resistive to compres-
sive forces. In addition, the sear movement retarder may be
resistive to tensile forces. The sear movement retarder may
include a piston disposed within a housing that is at least
partially filled with a fluid medium.

The sear movement retarder may include an adjuster for
controlling the rate by which fluid displacement of the
member is impeded.

The apparatus may additionally include an ammunition
feed mechanism of the present invention directed to the
above-described design goals. The ammunition feed mecha-
nism may include a body having an exit and a projectile
carrier mechanism having a plurality of spaces each of
which receives a projectile of the ammunition. The projectile
carrier mechanism forces one of the projectiles out of the
exit each reciprocating cycle of the member.

Another embodiment of the ammunition feed mechanism
is for an apparatus, such as a gun, including a chamber
having a projectile entrance that cyclically opens and closes.
This embodiment of the ammunition feed mechanism
includes a magazine, an ammunition carrier, and an ammu-
nition carrier advancing mechanism. The magazine has an
exit and the ammunition carrier has a plurality of spaces
each of which receives a projectile of ammunition. The
ammunition carrier advancing mechanism actuates the
ammunition carrier to positively force one projectile out of
the exit each time the projectile entrance is open.

A bottom of the magazine may be formed to include a
ramp directing projectiles to the exit of the magazine. The
























