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1
SEMI-AUTOMATIC GUN

BACKGROUND OF THE INVENTION

This invention relates to guns and in particular guns
suitable for firing pellets using compressed gas.

A variety of air and compressed gas guns are known
at this time and they are capable of firing a variety of
projectiles including BB’s, lead pellets and paint balls.
One common type of gun uses small cylinders contain-
ing compressed CO,. These metal cylinders have an end
that can be punctured in order to release the CO; gas.
Guns of this type have been used for quite some time to
fire lead pellets for purposes of game shooting and tar-
get shooting and more recently they have been devel-
oped and adapted to fire paint peliets. These pellets are
in the form of spherical gelatin capsules filled with a
marking solution or paint. Guns that fire paint pellets
are used in mock “war games” where the users of the
guns attempt to hit other game participants with a paint
pellet. Protective wear is worn to prevent injury during
such games.

Recently issued Canadian patent No. 1,264,128 dated
Jan. 2, 1990, and entitled “AIR GUN”, describes a gun
for firing paint pellets wherein a hammer mechanism is
mounted in a rear end of the pellet-firing barrel. The gas
cylinder for this gun is mounted in an upper barrel
directly above and parallel to the pellet-firing barrel.
This known gun has a gas valve system arranged in the
lower barrel in front of the hammer. The gun is fired by
a trigger mechanism that includes a trigger and a pivot-
ing trigger operated lever, the rear end of which is
lowered by pressing the trigger. The lever rear end is
returned to its original position by a spring after release
of the trigger. The lever has an upstanding projection
on its rear end which engages in an annular groove that
extends about the hammer.

Another paint ball firing gun that employs com-
pressed gas is shown in applicant’s U.S. Pat. No.
5,078,118 dated Jan. 7, 1992. In this air gun, there is a
housing or “donkey” mounted at the rear end of the
breech, which housing is used to attach the standard gas
cylinder to the rear end of the breech. This housing
includes a gas passageway for delivering compressed
gas from the cylinder to a small passageway extending
along the top of the breech. A barrel is attached to the
front end of the breech by a standard thread connection.

One difficulty with many known guns is that they
must be made from relatively expensive, metal parts in
order that the gun will have the necessary strength to
withstand the loads thereon, including shock loads.
Also, some pares must be machined to fairly close toler-
ances in order to work properly and in a reliable fash-
ion. It will be appreciated that machined metal parts can
increase the cost of a gun substantially and it is therefore
desirable to avoid the need for such parts where possi-
ble. It is also desirable to reduce the number of parts
required for the operation of an air gun, again in order
to reduce costs.

It is an object of the present invention to provide a
gun which is self-cocking and which employs a rela-
tively simple and reliable sear mechanism capable of
releasing the hammer with each pull of the trigger.

1t is a further object to provide a unique pin connec-
tion for mounting the valve mechanism of an air gun in
its breech. The pin connection includes an elastomeric
bumper which reduces shock loading on the frame of
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2

the gun, thus permitting the frame to be made from an
inexpensive material such as plastics.

It is an additional object of the invention to provide a
gun for firing pellets that has a unique housing or “don-
key” for holding a source of compressed gas detachably
connected to the rear portion of an exterior frame that
forms the breech. This housing is connected by means
of pins which enable the housing to be easily connected
and disconnected from the rest of the gun.

There is disclosed herein an inexpensive gun wherein
the breech is made from top and bottom frames which
are detachably connected together by retaining pins.
This frame construction can quickly and readily be
disassembled.

SUMMARY OF THE INVENTION

According to one aspect of the invention, a gun has a
breech and a hammer mechanism slidably mounted in
the breech, this mechanism including a hammer and a
spring mounted to drive the hammer forwards in the
breech when the gun is fired. A trigger with a rear-
wardly projecting cam is pivotally connected to the
breech and there are means for pivoting the trigger to a
forward position upon release of the trigger. A sear pin
is mounted in the breech and extends through a hole in
a sear device having a front and a rear end. The sear
device, which is pivotable about the sear pin, is biased,
such as by a spring, so that the front end thereof pivots
downwardly after the hammer is released by the sear
device. The sear device includes a sear detent slidably
mounted in the front end thereof and means, such as a
spring, biases the sear detent to move to a forward
position in order to be engageable directly by the cam
on the trigger. The sear detent is forced rearwardly by
direct engagement with the trigger in its pulled, rear-
ward position.

According to another aspect of the invention, a gun
for firing pellets using compressed gas has a breech
comprising a plastic top frame, a bottom frame con-
nected to the top frame and a tube mounted in a cham-
ber formed by these two frames. The tube contains a
gun hammer and extends from a rear portion of the
breech to a forward portion thereof. A valve mecha-
nism for controlling the release of the compressed gas
has a first portion thereof fixedly mounted in a forward
portion of the tube and a second portion projecting out
of an opening in a side of the tube. There are also means
for mounting the tube and the valve mechanism in the
chamber, which means include a pin fixedly connecting
the second portion of the valve mechanism to the top
frame and an elastomeric bumper extending around the
pin. This bumper reduces shock loading of  the top
frame when the gun is fired.

According to a further aspect of the invention, a gun
for firing pellets using compressed gas has a breech
comprising an exterior frame containing an elongate
chamber and a main tube mounted in this chamber and
containing a hammer. The tube extends from a rear
portion of the frame to a forward portion thereof. A
valve mechanism is mounted in the forward portion of
the tube and transfer means are provided to deliver
compressed gas from the rear portion of the frame to
the valve mechanism. There is also a housing for hold-
ing a source of compressed gas, this housing being con-
nectible to the transfer means. Pin means detachably
connect the housing to a rear portion of the breech.

Further features, aspects and advantages of the pres-
ent invention will become apparent from the following
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detailed description of a preferred embodiment taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevation of a gun for firing paint 5
pellets constructed in accordance with the invention
with portions of the gun omitted for ease of illustration;

FIG. 2 is a cross-sectional elevation taken along the
longitudinal centre line of the gun and showing a rear

portion of the gun; 10

FIG. 3 is a cross-sectional elevation of the central
portion of the gun of FIGS. 1 and 2, which view shows
a portion of the barrel including a shroud;

FIG. 4 is a cross-sectional view taken along the line

IV—IV of FIG. 2; 15

FIG. 5 is a cross-sectional elevation showing how the
barrel is connected to a top frame of the gun, said view
being taken along the line V—V of FIG. 3;

FIG. 6 is a horizontal cross-section illustrating how
the hammer of the gun of FIG. 1 is connected to the
bolt;

FIG. 7 is a detailed view in cross-section illustrating
the position of the sear device and the trigger when the
sear device has been forced to the right by the hammer
so that a detent in the forward end of the sear is engage-
able by a cam formed on the trigger; and

FIG. 8 is a cross-sectional detail similar to FIG. 7 but
showing the position of the sear device after the trigger
has been pulled, the sear detent being pushed rear-
wardly by the cam on the trigger.

It will be understood that certain features of the pres-
ent gun are known, having been used in earlier com-
pressed gas guns made by the applicant. As indicated
above, one of these air guns is described in detail in

applicant’s Canadian patent No. 1,264,128, the specifi- 35

cation of which is incorporated herein by reference.

A preferred embodiment of a gun 10 constructed in
accordance with the present invention is shown in
FIGS. 1 to 3 of the drawings. This gun employs a stan-
dard CO; cylinder (not shown) which is attached by
means of a housing or donkey 12 detachably connected
to the rear end of the gun. The illustrated gun is adapted
to fire paint pellets 14 of known construction, which
pellets enter the gun through an opening 16 shown in
FIG. 3. The gun 10 is held by means of a standard gun
handle 17 which can be an integral part of a bottom
frame 18 made of a plastics material such as fibreglass
filled nylon. The bottom frame 18 is detachably con-
nected to a top frame 20 which can be made of the same
plastics material. The top frame and bottom frame to-
gether form a major part of the breech of the gun. The
frames 18 and 20 together form a chamber 22 in which
is mounted an elongate tube 24. The tube contains a gun
hammer 26 and extends from a rear portion of the

breech or frame to a forward portion thereof. It will be 55

understood that the tube forms a main longitudinal
passageway in the breech with an opening at its front
end for the release of compressed gas when the gun is
fired. There is also a second opening 28 in the side of the
tube for entry of compressed gas into the passageway
formed by the tube.

The gun 10 is fired by means of a trigger mechanism
30, which mechanism includes a trigger pivotally
mounted to a lower portion of the breech. There are

means for pivoting the trigger to a forward position 65

upon release of the trigger. In the illustrated preferred
embodiment, the pivoting means includes a trigger
spring 32 which extends about a trigger pin 34. It will be
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appreciated that the term “trigger mechanism” as used
herein includes not only the trigger member per se but
also an associated pin (or pins) and other associated
members or parts that work with the trigger to operate
a sear device. In order to fire the gun, one must move a
safety 36 to the fire position. The rear edge of the illus-
trated trigger, near the top thereof is formed with a
trigger cam 38 which is designed to engage a unique
sear device 40, the construction of which is explained in
more detail hereinafter.

The gun 10, which is a semi-automatic, is loaded
initially by pulling back on an outwardly projecting
knob 42. The knob 42 is connected by a threaded pin 44
to the hammer 26. The pin 44 extends through a slot 45
formed in the side of the exterior frame. The pin 44 is
also connected to the rear end of a transfer link or rod
46 which has a 90 degree bend at its front end. The front
end of the rod is connected by means of pin 48 to a bolt
50. The pin 48 extends into a small opening formed in
the rear surface of the bolt. This pin-type connection
avoids the need for a threaded connection between the
rod and the bolt or the need for a screw which might
become loose. It will be appreciated that by pulling
back on the knob 42, one not only cocks the hammer but
one also draws back the bolt to permit a paint ball to
drop through the opening 16 and into the barrel of the
gun. The hammer and bolt must be driven back against
the force of a hammer spring 52 which extends longitu-
dinally in the tube and into a central passageway 54
formed in the hammer. The rear end of the spring is
supported by spring guide 56 which extends along the
central axis of the tube at the rear thereof. Rearward
movement of the hammer is cushioned by a ring-shaped
bumper 58 made of a suitable elastomeric material such
as rubber. This bumper extends around the rear end of
the guide 56 and supports this guide by means of a press
fit. The guide 56 is formed with a head 57 at its rear and
this head is sandwiched between the bumper and the
front of the donkey 12.

Fixed in the tube 24 is a valve body 60 which is part
of a gas valve system arranged in front of the hammer
mechanism. The system includes a sealed gas passage-
way 62 connected to the opening 28. The gas valve
system is constructed to release compressed gas in order
to fire a paint pellet when the hammer mechanism is
released. It is constructed generally along the lines de-
scribed and illustrated in the abovementioned Canadian
patent No. 1,264,128 except for the manner in which the
compressed gas is delivered to the gas passageway 62.
In the gun 10 the valve body 60 has a first portion 64
thereof fixedly mounted in the forward portion of the
tube 24. This first portion can be fixed by means of a
screw 65. The valve body also has a second portion
projecting out of an opening 66 in one side of the tube.
The aforementioned opening 28 extends through this
second portion. Extending rearwardly from this second
portion is a passage means in the form of tube 70 which
supplies compressed gas from the housing 12 to the
second portion 72 of the valve body. The front end of
the transfer tube 70 has a seal 74 extending about its
circumference, which seal engages the cylindrical wall
of a hole formed in the rear of the second portion. An-
other gas seal 75 extends around the rear end of the tube
70, which rear end fits into the aforementioned housing
12. A short gas passageway 76 extends through the
housing 12 and opens into the rear end of the tube 70. A
threaded opening 78 is formed in the rear end of the
housing 12 to receive the threaded end of a compressed















