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1
GAS POWERED GUN

BACKGROUND OF THE INVENTION

This invention relates generally to gas powered guns
suitable for projecting lightweight projectiles, and, spe-
cifically, to gas powered guns suitable for projecting
paint balls. )

BACKGROUND

Gas powered guns suitable for projecting lightweight
projectiles have been in existence for some time. Within
the last 15 years, gas powered guns adapted to project a
semi-solid ball of paint have become very popular for
playing out simulated combat games among adults.
Typically, the “paint balls” used in such games weigh
about 0.11 ounces and are about 0.7 inches in diameter.
Such simulated combat games have become highly
sophisticated, organized affairs. The number of adults
who regularly participate in such paint ball competi-
tions number in the hundreds of thousands.

A very common style of paint gun presently in use is
shown diagrametrically in FIGS. 1A and 1B. This prior
art gun comprises (I) a handle; (II) a barrel attached to
the handle, the barrel having a central bore with a for-
ward end which is in communication with the exterior
of the gun, a rearward end and a longitudinal axis; (III)
a projectile repository attached to the barrel; (IV) a
projectile chamber disposed within the central bore of
the barrel and in communication with the forward end
of the central bore of the barrel; (V) projectile insertion
means for removing a projectile from the projectile
repository and placing it into the projectile chamber;
(V1) a bolt disposed within the central bore of the barrel
rearward of the projectile chamber, the bolt having a
central bore which is in communication with the pro-
jectile chamber and which has a longitudinal axis which
is coaxial with the longitudinal axis of the barrel; (VII)
a hammer slidably disposed within the central bore of
the barrel immediately rearward of the bolt, the ham-
mer having a forward end, a rearward end and a central
bore, the central bore having a longitudinal axis which
is coaxial with the central bore of the barrel; (VIII)
cocking means for attaching the hammer to the bolt;
(IX) trigger means for detaching the hammer from the
bolt; (X) a pressure chamber affixed within the rear-
ward end of the central bore of the barrel, the pressure
chamber being in communication with a source of pres-
surized gas; (XI) valve means affixed immediately for-
ward of the pressure chamber for releasing a discrete
quantity of pressurized gas from the pressure chamber
into the central bore of the barrel; and (XII) spring
means for urging the hammer away from the bolt and
into contact with the valve means.

As can be seen in FIGS. 1A and 1B, the prior art gun
further comprises a relatively long valve tube which
extends through the central bore of the hammer and
into the central bore of the bolt. When this prior art gun
is fired, the hammer is propelled rearwardly towards
the valve means, sliding along the interior of the barrel,
independent of the valve tube.

The problem with this prior art gun is that the ham-
mer does not slide smoothly within the central bore of
the barrel during the cocking process and, more impor-
tantly, does not slide smoothly during the firing process.
This is because there is a certain amount of *“play” be-
tween the external surface of the hammer and the inter-
nal surface of the barrel. Because of this “play,” the
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hammer does not slide within the central bore of the
barrel smoothly but, instead, tends to wobble. This is
especially true in the most common form of the gun
shown in FIGS. 1A and 1B in which the hammer is
attached to the bolt by a sear attached on only one side
of the bolt. In such an embodiment, when the trigger is
pulled and the sear releases the hammer from the bolt, a
rotational moment is imparted to the hammer (in the
direction away from the sear attachment point) by the
action of the hammer spring against the hammer. Con-
sequently, the hammer tends to wobble as it is propelled
rearwardly towards the valve means.

The non-smooth action of the hammer as it is slid
during the cocking operation is unsatisfying to the user.
More importantly, the non-smooth action of the ham-

_mer during the firing operation causes undue wear on

the gun internals. This is because a hammer which wob-
bles during the firing operation grates against the inte-
rior surface of the barrel. Furthermore, a hammer
which wobbles does not consistently strike the gas re-
lease valve mechanism. The rear-most surface of the
hammer tends to strike the forward-most surface of the
valve means in a non-flush manner. This places a high
amount of stress on localized areas of the rear-most
surface of the hammer and the forward-most surface of
the gas release valve and results in premature failures of
the hammer and/or gas release valve.

The failure of the hammer to consistently strike the
gas release valve in a flush manner during firing also
causes the valve means to release gas from the pressure
chamber inconsistently from firing to firing, i.e., each
firing causes a slightly different volume of gas to escape
through the gas release valve (because the gas release
valve is actuated in a non-flush manner) and causes the
gas to be released in a slightly different direction (not
always precisely down the center of the gas release
tube) from firing to firing. This results in a reduction in

-accuracy.

Accordingly, there is a need for an inexpensive gas
powered gun suitable for projecting lightweight projec-
tiles in which the hammer slides smoothly during cock-
ing and firing. There is a further need for such a gun
wherein, during firing, the hammer strikes the valve
means in a consistent and flush manner. Finally, there is
a need for such a gun having increased accuracy.

SUMMARY

The invention satisfies these needs. The invention is
an improved gas powered gun suitable for projecting
lightweight projectiles such as paint balls wherein the
hammer is caused to smoothly slide within the barrel,
both during cocking and during firing. The gun is also
simpler and less expensive to manufacture and assembie.

The invention is a gun comprising: (I) a handle, (II) a
barrel attached to the handle, the barrel having a central
bore with a forward end which is in communication
with the exterior of the gun, a rearward end and a longi-
tudinal axis; (III) a projectile repository attached to the
barrel; (IV) a projectile chamber disposed within the
central bore of the barrel and in communication with
the forward end of the central bore of the barrel; (V)
projectile insertion means for removing a projectile
from the projectile repository and placing it into the
projectile chamber; (VI) a bolt disposed within the
central bore of the barrel rearward of the projectile
chamber, the bolt having a central bore which is in
communication with the projectile chamber and which
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has a longitudinal axis which is coaxial with the longitu-
dinal axis of the barrel; (VII) a hammer slidably dis-
posed within the central bore of the barrel immediately
rearward of the bolt, the hammer having a forward end,
a rearward end and a central bore, the central bore
having a longitudinal axis which is coaxial with the
central bore of the barrel; (VIII) cocking means for
attaching the hammer to the bolt; (IX) trigger means for
detaching the hammer from the bolt; (X) a pressure
chamber affixed within the rearward end of the central
bore of the barrel, the pressure chamber being in com-
munication with a source of pressurized gas; (XI) valve
means affixed immediately forward of the pressure
chamber for releasing a discrete quantity of pressurized
gas from the pressure chamber into the central bore of
the barrel; (XII) spring means for urging the hammer
away from the bolt and into contact with the valve
means; (XIII) gas release actuation means for actuating
the valve means and releasing the discrete quantity of
gas, the gas release actuation means having a gas release
tube for receiving the discrete quantity of pressurized
gas, the gas release tube being affixed to the valve
means between the valve means and the hammer, the
gas release tube having (1) a longitudinal axis which is
coaxial with the longitudinal axis of the central bore of
the barrel, and (2) a hammer engagement surface for
engaging and cooperating with the rearward end of the
hammer in such a way that the gas release tube commu-
nicates with the central bore of the hammer; and (XIV)
a guide tube having a forward end slidably disposed
within the central bore of the bolt and a rearward end
attached to the hammer in such a way as to be in com-
munication with the central bore of the hammer, the
guide tube also having (1) a longitudinal axis which is
coaxial with the longitudinal axis of the central bore of
the barrel and (2) a length which is greater than the
distance between the hammer and the hammer engage-
ment surface of the gas release tube when the hammer is
attached to the bolt.

In a preferred embodiment of the invention, the guide
tube and the central bore of the bolt are cylindrical and
the difference in their respective diameters is between
about 0.001 and 0.008 inches.

DESCRIPTION OF THE DRAWINGS

These and other features, aspects and advantages of
the present invention will become understood with
reference to the following description, appended claims
and accompanying drawings, wherein:

1A is a side view in partial cutaway of a gas powered
gun of the prior art;

1B is a detailed view in partial cross-section of gas
powered gun shown in FIG. 1A;

FIG. 2 is a side view in partial cutaway of a gas
powered gun having features of the invention;

FIG. 3 is a detailed view in partial cross-section of the
gas powered gun shown in FIG. 2 wherein the hammer
is in a ready-to-file position;

FIG. 4 is a detailed view in partial cross-section of the
gas gun shown in FIG. 2 wherein the hammer is shown
during the firing operation;

FIG. 5is a detailed view in partial cross-section of the
gas powered, gun shown in FIG. 2 wherein the compo-
nents of the gun are shown as they exist immediately
after the gun is fired; and

FIG. 6 is a detailed cross-sectional view of an alterna-
tive pressure seal usable in the invention.

4

DESCRIPTION OF THE INVENTION

The invention is an improvement to a gas powered
gun which is suitable for projecting lightweight projec-
tiles, such as paint balls. An embodiment of the inven-
tion is shown in FIGS. 2-5.

As discussed in the Summary section, the gas pow-
ered gun of the invention 10 is an improvement over the
prior art gas powered gun shown in FIGS. 1A and 1B.
Both the gun of the invention 10 and the prior art com-
prises: (I) a handle 12, (II) a barrel 14, having a central
bore 16, (III) a projectile repository 18 attached to the
barrel 14, (IV) a projectile chamber 20 disposed within
the central bore 16 of the barrel 14, (V) projectile inser-
tion means for removing a projectile 21 from the projec-
tile repository 18 and placing it into the projectile cham-

- ber 20, (V1) a bolt 22 affixed within the central bore 16
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of the barrel 14 rearward of the projectile chamber 20,
the bolt 22 having a central bore 24 which is in commu-
nication with the projectile chamber 20, (VII) a ham-
mer 26 slidably disposed within the central bore 16 of
the barrel 14 immediately rearward of the bolt 22, the
hammer 26 having a central bore 28, (VIII) cocking
means for attaching the hammer 26 to the bolt 22, (IX)
trigger means for detaching the hammer from the bolt
22, (X) a pressure chamber 30 affixed within the central
bore 16 of the barrel 14, the pressure chamber being in
communication with a source of pressurized gas 32,
(XI) valve means affixed immediately forward of the
pressure chamber 30 for releasing a discrete quantity of
pressurized gas from the pressure chamber 30 into the
central bore 16 of the barrel 14, and (XII) spring means
for urging the hammer 26 away from the bolt 22 and
into contact with the valve means.

The improvement of the invention comprises the
further addition to the above-described prior art gas
powered gun: a novel gas release actuation means in
combination with a novel guide tube 33.

In the gun of the invention 10, the handle 12 can be of
any shape suitable for gripping by the user. The handle
12 can be made out of any suitable material, including
metals, plastics and woods.

The barrel 14 is a hollow cylinder typically. made of
steel. The barrel 14 can, however, be made of other
suitable materials capable of withstanding the structural
and pressure forces present during cocking and firing.
The central bore 16 of the barrel 14 has a forward end
34 which is in communication with the exterior of the
gun 10 and a rearward end 36. The barrel 14 also has a
longitudinal axis 38.

The projectile repository 18 is attached to the exte-
rior of the barrel 14, The projectile repository 18 can be
any suitable container vessel capable of holding one or
more of the lightweight projectiles 21.

The projectile chamber 20 is disposed within the
central bore 16 of the barrel 14. The projectile chamber
20 is in communication with the forward end 34 of the
central bore 16 of the barrel 14.

The projectile insertion means for removing a projec-
tile 21 from the projectile repository 18 and placing it
into the projectile chamber 20 can be any of the many
suitable insertion means known in the art. Projectile
insertion means whereby a projectile 21 is urged into
the projectile chamber 20 by spring means or gas pres-
sure means can be used. In the embodiment shown in
the drawings, the projectile insertion means comprises a
feed tube 42 which is in communication with both the
projectile repository 18 and the projectile chamber 20.












