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SEMI-AUTOMATIC FIRING COMPRESSED GAS
GUN

This is a continuation of copending applications Ser.
No. 07/541,707 filed on Jun. 21, 1990 now abandoned.

FIELD OF THE INVENTION

The invention relates to structures, devices and meth-
ods for use in compressed gas powered guns. In particu-
lar, the invention relates to a compressed gas powered
gun providing a semi-automatic firing arrangement for
discharging relatively fragile projectiles such as mark-
ing pellets. The firing mechanism of the invention is
relatively simple in design and construction and pro-
vides an efficient manner for discharging one projectile
and then reloading in a ready-to-fire position for dis-
charging a next succeeding projectile.

BACKGROUND OF THE INVENTION

Generally, semi-automatic weaponry enables firing of
_ a cartridge each time the trigger is depressed Such
" weapons are sometimes referred to as “self-firing”.- A
manual loading weapon, on the other hand, requires
appropriate manipulation of the weapon before succes-
sive cartridges may be discharged.

A variety of guns using discharged compressed gas
for firing relatively fragile projectiles are known em-
ploying manual, semiautomatic, and fully automatic
arrangements. Compressed gas powered guns are typi-
cally useful as tranquilizer guns and pellet marking
guns, commonly called paint ball guns. Paint ball mark-
ing guns have attained widespread use in a recreational
sport known as paint ball warfare, an activity which has
captured the imagination of many adults. Typically
located in open spaces with varying types of terrain,
opposing sides employ guerilla-type strategy to seek out
and “’kill” one another by marking the opposition with
a paint ball. Marking guns are also used to segregate
cattle within a herd and for a variety of other purposes.
, Marking guns use compressed gas to fire a gelatinous
" capsule containing a marking material. The marking
capsules typically enclose a mixture of water and vege-
table coloring so they are not toxic and can be removed
from clothing and other surfaces with simple water
washing. The capsule breaks on impact with the target
dispersing the material to mark the target, for example
an opposing player, where hit by the capsule. However,
the marking capsule must have sufficient rigidity to
avoid breakage during loading and firing operations of
the gun.

While various types of manual loading paint ball
guns, as well as automatic weapons which fire multiple
paint balls upon depression of a trigger are known, the
semi-automatic weaponry presently available to paint
ball sportsmen and other marking gun enthusiasts, while
it may perform satisfactorily under certain circum-
stances, is overly complex and inefficient. Known semi-
automatic firing arrangements typically operate using a
“blow-back” method wherein a first source of com-
pressed gas discharges the projectile and a second
source of compressed gas operates to return the firing
mechanism of the gun to a ready-to-fire position. These
devices and methods, however, require considerable
compressed gas both to fire and to recoil the firing
mechanism of the gun. In addition, such complex firing
arrangements are often difficult to operate and maintain
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and suffer frequent breakdowns after extended periods
of use.

SUMMARY OF THE INVENTION

The present invention overcomes the problems of
prior compressed air guns by providing a simplified
latching and recoil mechanism for enabling successive
firing sequences. Generally, a compressed gas powered
gun comprises a firing mechanism for discharging pro-

10 jectiles and, upon the discharge of one projectile, re-
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coils and positions a successive projectile in a ready-to-
fire position to be subsequently ejected therefrom when
a trigger is depressed. In accordance with one embodi-
ment, the compressed gas gun includes a compressed

- 8as source, a firing chamber with pressure regulating

means and an on-off flow valve in communication with
the compressed gas source and disposed between the
firing chamber and the source, and a firing mechanism
for sequentially discharging projectiles in a barrel.
The main structural features of the firing mechanism
include a pivoting sear member and an actuating bolt
assembly with a dog portion and a power piston in
communication with the firing chamber. The sear mem-
ber comprises a latch arm, an interlocking member, a
cam section, and an actuating lever element. The inter-
locking member is attached to the latch arm on one side
of the pivot and is adapted to engage the actuating bolt
dog portion to restrain the actuating bolt in a ready-to-
fire or cocked position. The cam section is located on
the other side of the pivot and is operable to actuate the
on-off flow valve. The actuating lever element pro-
trudes opposite both the interlocking member and the
cam section and is interconnected with the trigger.
Depression of the trigger effects rotation of the latch
arm to rotate the interlocking member and to rotate the
cam section. This action disengages the interlocking
member from the dog portion and drives the cam sec-
tion toward the flow valve to release the actuating bolt
assembly and concomitantly force the on-off flow valve
to the closed position. In this way, compressed gas
collected in the firing chamber drives the actuating bolt
assembly to a fired position. The compressed gas is
discharged and released within the actuation bolt and
through the barrel of the gun for imparting a force on
the projectile.
When the compressed gas exits the barrel of the gun,
a recoil spring returns the actuating bolt assembly to the
ready-to-fire position. When. the trigger is released,
fluid pressure moves the flow valve to the open posi-
tion. The latch arm rotates in a counterclockwise direc-
tion in reaction to force applied by the flow valve to the
cam to engage the interlocking tab with the dog portion
of the actuating bolt. Upon completion of the firing
sequence, the actuating bolt assembly is returned to the
cocked position and the firing chamber is recharged.
The pressure regulating assembly according to the
invention insures that a predetermined level of com-
pressed gas is supplied to the firing chamber. The pres-
sure regulating assembly comprises a valve coupled
with a regulating piston. The regulating piston is slid-
ably movable within a longitudinal bore between first
and second positions. The longitudinal bore communi-
cates with the source of compressed gas which urges
the regulating piston toward the rearward position. A
biasing spring having its tension manuaily controlled by
a threaded adjustment cap counteracts the force applied
by compressed gas in the firing chamber to urge the
regulating piston toward the forward position. When
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the predetermined pressure level of compressed gas is
supplied to the firing chamber, the regulating piston
permits the valve to close to maintain an appropriate
level of pressure in the firing chamber. On the other
hand, when the pressure in the firing chamber falls
below the predetermined level, the biasing spring
moves the regulating piston to urge the valve open for
recharging the firing chamber.

Despite the simple design of the firing mechanism and
of the pressure regulating assembly, it is entirely self
actuating from the fire position to the ready-to-fire
position. The recoil spring urges the actuating bolt and
power piston assembly into the ready-to-fire position.
Also, it is easy to effect intentional release for beginning
the firing sequence of the gun. In addition, the com-
pressed gas pressure received by the gun may be easily
controlled.

BRIEF DESCRIPTION OF THE DRAWINGS

For a complete understanding of the invention, refer-
ence should now be made to the embodiments illus-
trated in greater detail in the accompanying drawings
and described below by way of example.

In the drawings:

FIG. 1 is a side view of a compressed gas powered
gun employing teachings of this invention.

FIG. 2is a cross-sectional view of the compressed gas
gun of FIG. 1 in a ready-to-fire position. -

FIG. 3 is a sectional view of the compressed gas gun
in FIG. 2 with the actuating bolt assembly in a released

position, as during a firing operation.

" FIG. 4 is an enlarged cross-sectional view of the
pressure regulator assembly of the compressed gas gun
of FIG. 2 shown in greater detail.

FIGS. 5a-c are side views of a trigger assembly in an
alternative embodiment showing a firing sequence initi-
ated by both depression and release of the trigger ac-
cording to the invention.

FIG. 6 is a perspective view of the actuating bolt
assembly shown in FIGS. 2 and 3 according to the
present invention.

It should be understood that the drawings are not
necessarily to scale. In certain instances, details of the
actual structure which are not necessary for the under-
standing of the present invention may have been omit-
ted. It should also be understood, of course, that the
invention is not necessarily limited to the particular
embodiments illustrated herein.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Generally, the present invention relates to a com-
pressed gas powered gun that employs a simplified
latching arrangement and firing mechanism for propel-
ling fragile projectiles in a semi-automatic fashion. By
way of example, the compressed gas powered gun of
the present invention may be used as a marking or paint
ball for propelling gelatinous capsules the kind used for
medicinal purposes to “mark” a target.

The present invention can be incorporated into a
compressed gas gun 10 such as shown in FIGS. 1 and 2.
As is common with conventional weaponry, the gun 10
includes a frame support member 12 which supports a
handle 11 and a trigger guard 14. A pivotally mounted
trigger 13 is disposed within the trigger guard 14. As
hereinafter more fully appears, a projectile 15 such as a
marking pellet exits an elongated barrel 16 in the direc-
tion of the arrow 17 (FIG. 2) during a firing operation.
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An ammunition receptacle 19 houses a plurality of pro-.
jectiles to supply the gun 10 as will be understood to
those skilled in the art.

In the illustrated embodiment, a cartridge or cannis-
ter 18 of the type well known to those skilled in the art
contains liquid carbon dioxide (CO2) to supply com-
pressed gas for discharging the projectile 15 from the
gun 10. The CO; cartridge 18 typically contains twelve
grams of compressed gas and provides sufficient power
for approximately 30 single-shot rounds of the gun 10.
The CO; cartridge 18 generates approximately 850
pounds per square inch (psi) at room temperature and
about 450 psi at below 0 degrees Fahrenheit. Accord-
ingly, a varying range of pressure is supplied the gun 10

‘which adversely impacts the consistency and accuracy

of rounds fired in arrangements where no provision is
made for changing temperature or weather conditions.

The CO; cartridge 18 screws into a known type of air
tank adapter 20 threadably mounted to the frame sup-
port 12. The compressed gas contained in the cartridge
18 passes from the air cartridge adapter 20 via an en-
closed inlet passageway 22 (FIG. 1) and is thereafter
supplied to a compressed gas delivery system which
includes a pressure regulating assembly 24 via the en-
closed air passageway 22.

The pressure regulating assembly 24 is disposed in a
generally cylindrical terminal housing portion 50 and a
generally cylindrical body portion 52 of the gun 10. The
terminal housing portion 50 is threadably mounted to
the body portion 52, which in turn, is mounted to the
frame support member 12. A longitudinal valve cham-
ber 32 is formed in the body portion 52 and communi-
cates with the inlet passageway 22. In addition, the
terminal housing portion 50 includes a longitudinal bore
42 extending lengthwise of housing portion 50. Prefera-
bly, an end section of the bore 424 is formed of a smaller
radial dimension than the remaining section of the bore
42,

The terminal section 50 provides a fluid passageway
54 which communicates with a fluid passageway 56
formed in the body portion 52. The passageways 54 and
56 introduce compressed gas to an “on-off” flow valve
chamber 58, described in greater detail herein. Thereaf-
ter a fluid passageway 60 provides compressed gastoa
firing chamber 62. In addition, an over-flow passage-
way 57 is formed in the terminal housing portion 50.

As best seen in FIG. 4, the pressure regulating assem-
bly 24 operates to control the compressed gas pressure
received from the CO; cartridge 18 and thereafter sup-
plied to the air firing chamber 62. The pressure regulat-
ing assembly 24 includes a regulating piston 40 received
within the longitudinal bore 42 formed in the terminal
housing portion 50. The regulating assembly further
includes a valve 26 having a head portion 28 and a stem
30. The head portion 28 is disposed in the valve cham-
ber 32 and is adapted to permit gas flow between the
outer periphery of the head portion 28 and the valve
chamber 32. The stem 30 extends into the longitudinal
bore end section 42a. Further, the stem 30 is in contact-
ing relation with the regulating piston 40. An annular
seat 36, preferably fabricated of polyurethane, seals the
valve chamber when the head portion 28 contacts the
seat 36. The annular seat 36 prevents movement of the
valve in a rearward direction beyond the closed posi-
tion. Compressed gas provided by the inlet passageway
22 and a biasing spring 36 coact to maintain closure
tension on the valve 26.


















