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INTERCHANGEABLE GUN BARREL SYSTEM AND RELATED METHODS

FIELD OF THE INVENTION

S 10001 ] The present invention relates generally to guns, and more particularly, to a
system and methods that provide for interchangeable barrels for use in firing, among other
things, multiple caliber projectiles in activities such as shooting an air rifle or firearm, as well

as for improved storage, transportation, and handling of same.

10 10002]

BACKGROUND OF THE INVENTION

[0003] Guns, whether firearms used primarily to fire cartridges, air rifles used

15  primarily to fire pellets or BBs, or other designs, sometimes include a detachable barrel and
interchangeability with other barrels for the firing of multiple caliber projectiles. However, as
aptly indicated in U.S. Patent No. 5,987,797, issued November 23, 1999 to Dustin, "Existing
firearm designs which . . . . accept a variety of different barrels suffer from a number of
deficiencies and impracticalities which render them generally undesirable to consumers and

20  users." That patent notes deficiencies such as: (1) marring of the barrel caused by engagement
of a hardened metal set screw upon the relatively softer metal of the barrel to prevent barrel
rotation, (2) unreliable accuracy due to non-coaxial alignment of the barrel and action caused
by lateral detlection of the barrel when subjected to side engagement of the set screw on the
barrel, and stresses generated upon firing that cause an inner barrel to vibrate at 1ts own

25  resonant frequency and to be displaced in an unpredictable manner within an outer barrel, and
(3) difficulty 1n disassembling the barrel and action due to the high degree of torque required
to threadedly lock together the barrel and action. See 5,987,797 patent, at col. 1, 1. 13 through
col. 2, 1. 18.
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10004] In addition, for airguns or similar devices that use a “break barrel”
design to cock the gun and prepare it to be fired (rather than using gunpowder, for example),
the barrel typically 1s an integral part of the cocking / arming mechanism. A user typically
orips the gun’s barrel and stock 1n opposite hands and “cocks” or arms the gun by folding 1t
(using the barrel and stock for leverage). The user then unfolds the gun into 1ts normal
linear configuration prior to aiming and firing 1t. Depending on the gun, this folding/pump
action can set an internal spring that, when released by the user squeezing the gun’s trigger,
provides the air pressure to propel the pellet or other projectile out of the gun. Accordingly,
it 1S counterintuitive to remove the barrel from such a break barrel gun, because without the
barrel assembled with the rest of the gun, the user does not have sufficient leverage to “arm™
the gun.

[0005] Accordingly, 1t 1s desirable to provide a system and related methods
that overcome the above-referenced deficiencies, as well as to provide related benefits 1n
manufacturing, shipping, storage, retail display and handling, etc. Such a system can
provide an interchangeable barrel system for use 1n firing, among other things, multiple
caliber projectiles 1n activities such as shooting an air rifle or firearm, 1n a relatively more
etficient and reliable manner when compared to known guns having interchangeable barrel
systems. Such an improved system can provide related safety and economic benefits to final
users of the guns.

SUMMARY OF THE INVENTION

[0006] For the purpose of summarizing the invention certain objects and

advantages have been described herein. It 1s to be understood that not necessarily all such
objects or advantages may be achieved 1in accordance with any particular embodiment of the
invention. Thus, for example, those skilled in the art will recognize that the invention may be

embodied or carried out in a manner that achieves or optimizes one advantage or group of
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advantages as taught herein without necessarily achieving other objects or advantages as may
be taught or suggested herein.

10007] The present invention relates generally to guns, and more particularly,
the present invention relates to a system and methods that provide for interchangeable barrels
for use 1n firing, among other things, multiple caliber projectiles 1n activities such as shooting
an air rifle or fircarm.

[0008] In one embodiment, the system for interchanging barrels on a gun
includes a barrel for firing projectiles. The barrel includes a receiver end, a muzzle end, and
a shaft therebetween connecting the receiver end and the muzzle end. Preferably, the barrel
further includes a clamping screw notch and a barrel indexing surface formed on the shaft.

[0009] The system further includes a breech block having a barrel housing
formed therein. The barrel housing includes a first end, a second end, and a hollow core
therebetween for receiving the barrel, and an indexing pin positioned to engage the barrel
indexing surface upon receipt of the barrel through the barrel housing.

[00010]  The first end of the barrel housing 1s adapted to engage the receiver of
the gun. The second end of the barrel housing includes a clamp and a clamping screw orifice
formed therein for recerving a clamping screw. Preferably, when received into the clamping
screw’s orifice, a portion of the clamping screw extends partially into the barrel housing to
engage the clamping screw notch upon receipt of the barrel through the barrel housing.
Tightening of the clamping screw within the clamping screw orifice removably joins the
barrel to the barrel housing. Among the many alternative embodiments of the invention, a set
screw can be provided to engage a corresponding/keyed indentation on the barrel, to facilitate
the desired interchangeability of the barrels and related benefits in storage, safety, economy,

ctc.
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[0010a] In an aspect, there is provided a break barrel gun, including: a receiver
portion having an air pressure generating mechanism to propel a projectile; a breech section
for removably receiving a barrel; a barrel portion completely detachable from the remainder
of the gun and configured to be removably inserted into the breech séction; a housing
assembly portion of the breech section, configured to receive and retain the selected barrel 1n
an operative relationship with the breech; and a sealing element providing a seal between said
breech section and said barrel portion and said receiver portion when the breech section and
receiver portion are engaged in a closed relationship, in which the housing assembly includes
a screw element that can be tightened to help fix the barrel portion and breech section in a

desired relationship with each other.

[0010b] In another aspect, there is provided in a break barrel gun, the combination
comprising: a stock portion, said stock portion including a receiver including an air pressure
tube; a barrel portion that is completely separable from the remainder of the gun including
said stock portion; a cocking element that is armed by folding the barrel and stock portions
toward each other; and a sealing element between said receiver and said barrel portion for

transmitting air pressure from said air pressure tube to said barrel portion.

3a
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[00011] These and other embodiments will become readily apparent to those
skilled 1n the art from the following detailed description of the preferred embodiments having
reference to the attached figures, the invention not being limited to any particular preferred
embodiment(s) disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

[00012] FIG. 1 shows a receiver, stock, trigger mechanism, and breech block
including a rear sight of a typical single shot break barrel air rifle;

[00013] FIG. 2 1s an enlarged view of the breech block including the rear sight
of the air rifle shown 1n Figure 1;

[00014]  FIG. 3 shows the apparatus of the present invention including a barrel,
breech block, clamping screw, and “O” ring that provides for interchangeable barrels for use
in firing, among other things, multiple caliber projectiles (pellets or BBs) 1n activities such as
shooting an air rifle;

[00015] FIG. 4 shows a partial view of a barrel including a first end of the
barrel, a second end of the barrel, a shaft between the first end and second end, a clamping
screw notch, and a barrel indexing surface;

[00016]  FIG. 5 shows another view of the barrel of Figure 4, including the
clamping screw notch and the barrel indexing surface;

[00017] FIG. 6 shows the barrel and a breech block of the present invention
having a barrel housing with a first end, a second end, and a hollow core therebetween for
recerving the barrel therethrough, and representative alignment and positioning of the barrel
after being received into the barrel housing of the breech block.

[00018] FIG. 7 shows a bottom view of the barrel received into the breech
block, alignment of the clamping screw notch and a clamping screw orifice, and the clamping

screw positioned to be threadedly received into the clamping screw orifice;
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[00019]  FIG. 8 shows the clamping screw partially recerved into the clamping
screw orifice and 1ts extension 1nto the barrel housing near the first end of the barrel housing;

[00020]  FIG. 9 shows the breech block having an “O” ring landing outer wall
formed therein at the second end of the barrel housing;

[00021]  FIG. 10 shows the barrel 1inserted through the breech block, by way of
the barrel housing, to form an “O” ring landing inner wall;

[00022] FIG. 11 shows placement of the “O” ring around the first end of the
barrel, so as to engage the “O” ring landing outer wall, and “O” ring landing inner wall
formed by the first end of the barrel and a first end of the barrel housing formed in the breech
block;

[00023] FIG. 12 illustrates the package size reduction or change that can be
achieved with the invention, reducing the space required for shipping, storing, and displaying
the gun;

100024]  FIGS. 13-20 1illustrate another of the many embodiments of the
invention. FIG. 13 1s a bottom view of an end of the breech with a set screw 1nserted 1nto a
hole, with a corresponding allen wrench laying alongside;

[00025] FIG. 14 1s a bottom view showing the breech of FIG. 13 removed from
the stock, alongside a mating barrel 110 having a seat or screw notch 111, with the set screw
101 removed from the set screw hole 103 1n the breech;

[00026]  FIG. 15 1s similar to FIG. 14, but shows the barrel 110 partially
inserted into the breech;

[00027] FIG. 16 1s similar to FIG. 15, but shows the barrel 110 further inserted

into the breech;
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[00028]  FIG. 17 1s similar to FIGS. 15 and 16, but shows the barrel 110 fully
inserted 1nto the breech so that the seat or screw notch 111 1s generally aligned with the set
screw hole 103 1n the breech, to permit subsequent insertion of the set screw 101;

[00029]  FIG. 18 1s a side elevation view of the assembly of FIG. 17, showing
alignment markings such as arrows 107 and 109 that can make 1t easier for a user to properly
align the parts prior to inserting screw 101;

[00030] FIG. 19 shows insertion of the screw 101 using an allen wrench 103;
and

[00031] FIG. 20 shows the fully assembled gun, with the screw 101 inserted
into a position to hold the parts in desired relationship with each other.

DETAILED DESCRIPTION

[00032] Embodiments of the present invention will now be described with
references to the accompanying Figures, wherein like reference numerals refer to like
clements throughout. The terminology used in the description presented herein 1s not
intended to be interpreted in any limited or restrictive manner, simply because 1t 1s being
utilized 1n conjunction with a detailed description of certain embodiments of the invention.
Furthermore, various embodiments of the invention (whether or not specifically described
herein) may include novel features, no single one of which 1s solely responsible for 1ts
desirable attributes or which 1s essential to practicing the invention herein described.

[00033] The system and related methods of the present invention 1s described
herein as 1t relates to a single-shot break barrel air rifle. Generally, the typical single shot
break barrel air rifle permits the barrel and receiver to separate and rotate about a pivot pin to
an open position, to allow msertion of a projectile into the barrel positioned within the breech
block, and further permits actuation of a cocking or pump mechanism. Once loaded with a

projectile (pellet or BB) and actuated, the breech block and recerver are brought back
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together so that the breech block and receiver are 1n a closed position, and the weapon 1s
ready for firing.

[00034]  Persons of ordinary skill in the art will recognize that the present
invention may be adapted for use 1n air pistols, as well as for other fircarms including rifles
and pistols. Furthermore, persons of ordinary skill in the art will understand that the
principles of the present invention, as described herein, are readily adaptable to air guns or
fircarms capable of a single shot or multiple shot capacities. In this regard, for example, and
as explained below, 1n one manufacture’s related air rifle series, the barrel assembly of the
present invention may be interchanged with a solid barrel assembly (non-removable) to
convert the non-removable barrel system to a removal barrel system that permats different
barrels to be interchanged for use in firing multiple caliber projectiles.

[00035] Matenal construction, that 1s, the use of various metals, plastics,
composites, woods, etc. in the manufacture of the barrel, breech block, recerver, stock, etc., 1s
well known 1n the art. Typically, the use of such materials 1n the construction of the present
invention 18 based on a number of factors, including (among others) cost, weight, and
intended function of the material, and the material’s aesthetic appeal, 1.¢., appearance.

[00036] Figure 1 and Figure 2 (an enlarged view of the breech block of Figure
1), show a recerver 5, stock 10, trigger mechanism 15, and breech block 20 including a rear
sight 25 of a typical single shot break barrel air rifle 30 used with the present invention. In
this regard, with the exception of minor modifications to the breech block 20 (to allow the
interchangeability of barrels), the above-noted parts are substantially the same parts used 1n
on¢ manufacturer’s solid barrel assembly.

[00037]  Figure 3 shows the apparatus of the present invention that provides for
interchangeable barrels for use 1n firing, among other things, multiple caliber projectiles

(pellets or BBs) 1n activities such as shooting an air rifle. In this regard, the present invention
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preferably includes a barrel 35 having a first end or receiver end 40 for receiving projectiles
to be fired, a second end or muzzle end 45 for discharging the projectile from the rifle, and a
shaft 41 therebetween connecting the first end 40 and second end 45. In this regard, the
recerver end 40 of the barrel 35 may receive or have projectiles loaded directly 1nto 1t, as

5  would be the case with a break barrel type rifle, or be loaded indirectly, as would be the case
with a projectile loaded 1nitially into the rifle’s receiver 5, and then fed 1nto the barrel 335.

[00038] The mside diameter of the barrel 35 corresponds to the pellet or BB
diameter (caliber) that the user intends to fire from the rifle 30. Accordingly, when a
different size pellet or BB 1s to be fired from the rifle 30, the barrel 35 must be interchanged

10  with another barrel that has the appropriate size inside diameter to accept the projectile.
Further, 1n a preferred embodiment of the invention, the outside diameter of the first end or
recerver end 40 of the barrel 35 1s reduced as compared with the shaft 41 and the second end
or muzzle end 45 of the barrel 35 (Figure 3). The smaller outside diameter of the first end 40
of the barrel 35 forms an external shoulder on the barrel where the first end 40 1s joined with

15  the shaft 41 of the barrel.

[00039] The barrel 35 preferably further includes a clamping screw notch 50
for engaging a clamping screw 535, and a barrel indexing surface 60 for engaging an indexing
pin 635 that 1s preferably press fitted into the breech block 20. Preferably, the clamping screw
notch 50 and barrel indexing surface 60 are formed on the shaft 41 of the barrel 35 by the

20  removal of barrel material from the outside surface of the barrel 35.

[00040] The breech block 20 further includes a barrel housing or chamber 46
formed within the breech block 20. The barrel housing 46 includes a first end 47, a second
end 48, and a hollow core 49 connecting the first end 47 and the second end 48 for receiving
the barrel 35 therethrough. In this embodiment, the breech block 20 further includes an

25  attached force actuating means such as a cocking mechanism 70 for activating an air piston

—-8a----= §

AMENDED SHEET - IPEA/US
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(not shown). Persons of ordinary skill in the art will understand that other force actuating
means may be employed while still enjoying the benefits of the present invention.

[00041] The breech block 20 preferably further includes a clamping screw
orifice 75 for threadedly receiving the clamping screw 55, an “O” ring landing 80 (shown 1n

5 Figures 9, 10, and 11) for receiving an “O” ring &5, and a pivot pin housing 90 for threadedly

AMENDED SHEET - IPEA/US
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recerving a pivot pin 95 (Figure 1). In this regard, the invention permits a non-removable
barrel system to be converted to a removable barrel system that permits different barrels to be
interchanged for use in firing multiple caliber projectiles. Among the many ways of
accomplishing this, the pivot pin 95 of the non-removable barrel system’s breech block can
be removed from 1ts engagement with the receiver 5, the non-removable barrel system’s
breech block then can be removed and replaced with a removable barrel system’s breech
block 20, and the pivot pin 95 can be re-threaded into the pivot pin housing 90 to engage the
breech block 20 with the receiver 3.

[00042]  Preferably after the breech block 20 and recerver 5 of the rifle are
engaged and secured 1n a closed position, the barrel 35 15 inserted or received into the breech
block 20. As indicated above and shown specifically in Figure 4 and Figure 5, in one
embodiment, the barrel 35 includes a clamping screw notch 50 and a barrel indexing surface
60. As represented 1in Figure 6, as the first end or receiver end 40 of the barrel 35 1s received
into the breech block 20, the structural relationship or association between the barrel’s
indexing surface 60 (preferably a substantially flat elongated surface) and the indexing pin’s
65 positioning within the breech block 20 ensures proper alignment (engagement of the
indexing pin 65 along the barrel indexing surtace 60 as shown by reference “A’), positioning
of the barrel 35 1n the breech block 20 (insertion of the barrel 35 to the proper depth as shown
by reference “B”, see also Figure 10), and alignment of the clamping screw notch 50 with the
clamping screw orifice 75 (reference “C” of Figure 3). Persons of ordinary skill in the art
will understand that a wide variety of approaches can be used to accomplish this desired
indexing and alignment without departing from the scope of the invention.

[00043] In other words, 1n one embodiment, when the barrel 35 1s properly
positioned and aligned within the barrel housing 46, the indexing pin 65 engages the barrel

indexing surface 60, and the clamping screw notch 50 1s aligned with the clamping screw
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orifice 75 so that when received into the clamping screw orifice 75, a portion of the clamping
screw 55 engages the clamping screw notch 50. In this regard, the barrel indexing surface 60
and 1ndexing pin 65 prevent rotation of the barrel 35 within the barrel housing 46 and
displacement of the barrel 35 toward the receiver 5, the clamping screw notch 50 and
clamping screw 55 combination prevents rotation of the barrel 35 within the barrel housing
46 and displacement of the barrel 35 toward and away from the recerver 5, while tightening
of the clamping screw 55 further secures the barrel 35 within the barrel housing 46.

[00044]  Figure 7 shows a bottom view of the barrel 35 recerved into the breech
block 20, alignment of the clamping screw notch 50 and the clamping screw orifice 75, and
the clamping screw 55 positioned to be threadedly received into the clamping screw orifice
73.

[00045] Figure 8 shows the clamping screw 55 partially received into the
clamping screw orifice 75. In this regard, a portion of the clamping screw 55 extends into the
barrel housing 46 near the second end 48 of the barrel housing or chamber 46 so as to engage
with the clamping screw notch 50 when the barrel 35 1s properly received 1nto the barrel
housing 46 of the breech block 20. Once engaged with the clamping screw notch 50 and
prior to tightening, the clamping screw prevents displacement of the barrel 35 toward and
away from the receiver 5, and rotation of the barrel 35 within the barrel housing 46. The
latter function 1s similar to that achieved by the combination of the barrel indexing surface 60
and 1indexing pin 65, described above.

[00046]  As further shown 1n Figure 8, the second end 48 of the barrel housing
46 pretferably 1s slit to separate the second end 48 1nto a first section 51 and a second section
52. In this regard, once the receiver end 40 of the barrel 35 1s received nto the barrel housing
46, the first section 51 and second section 52 substantially encircle the barrel 35 1n a clamp-

like fashion. Accordingly, in one embodiment, the second end 48 of the barrel housing 46 of

10
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breech block 20, including the two sections 51, 52 formed therein, may be considered a
clamp 53 that 1s brought together by the clamping screw 55 to removably clamp, hold,
engage, or otherwise secure the barrel 35 into position 1n the barrel housing 46. In contrast to
other interchangeable barrel systems that utilize a set screw to secure the barrel to the
recerver, the containment of the barrel 35 1n the barrel housing 46 by the clamping method
described herein provides: (1) a relatively greater distribution of force to the barrel without
the deficiency of marring the barrel, (2) increases firing accuracy due to a relatively more
even distribution of force about the barrel such that coaxial alignment of the barrel and
recerver are maintained, and (3) prevents displacement or movement of the barrel toward or
away from the receiver when the rifle 1s fired. In this regard, unlike conventional fircarms,
spring piston air rifles have “recoil” in two directions. This recoil is produced during firing
by the forward motion of the piston and by decompression of the springs that generate the
power to move the piston.

[00047] As indicated above, in one embodiment, the present invention includes
a barrel indexing surface 60 and indexing pin 65 to provide assistance 1n barrel alignment and
positioning when 1nserting the barrel 35 into the barrel housing 46, as well as to prevent the
barrel 35 from rotating within the barrel housing 46. The embodiment preferably further
includes a clamping screw notch 50, clamping screw 55, and barrel housing 46 or breech
block 20 that 1s slit to secure the barrel in the barrel housing 46 and to further prevent rotation
and lateral (forward) displacement of the barrel 35 within the barrel housing 46.

[00048] In an alternative embodiment, the barrel indexing surface 60 and
associated indexing pin 65 may be climinated. In this regard, rotation of the barrel 35 would
still be prevented by the clamping screw notch 50 and clamping screw 55 combination, while
proper msertion depth of the barrel 35 into the breech block 20 and alignment of the clamping

screw notch 50 with the clamping screw orifice 75, may be achieved by manual rotation of

11
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the barrel 35 and visual confirmation of the required alignment. However, such manual
insertion of the barrel to align and position the barrel may be somewhat more difficult than
insertion of the barrel 35 with the aid of the barrel indexing surface 60 in combination with
the indexing pin 635.

[00049]  In still another embodiment, the clamp 53 formed in the barrel housing
46 or breech block 20, as well as the barrel indexing surface 60 and associated indexing pin
65, may be removed. In this embodiment, the breech block 20 would be threaded to receive
the clamping screw 55, but the second end 48 of the barrel housing 46 would not be slit to
form a first section 51 and second section 52. In this regard, rotation and lateral displacement
of the barrel 35 would still be prevented by the combination of the clamping screw notch 50
and the clamping screw 55 without requiring the first section 50 and second section 51 of the
barrel housing 46 to be drawn together to secure the barrel 1n place.

[00050] In yet another embodiment, the breech block 20 may be modified so
that the clamping screw orifice 75 1s positioned so that the screw 55 passes below the barrel
35 and does not engage 1n any “notch” on the barrel. In this regard, the clamping screw notch
50 could be removed or omitted (or not), and the clamping screw 55 still can threadedly
engage with the clamping screw orifice 75. In this embodiment, tightening of the clamping
screw 55 would bring together the first section 50 and the second section 51 of the barrel
housing 46 or breech block 20 to secure the barrel 35 1n place via a frictional grip/clamp
force.

[00051] Although the drawings 1llustrate the clamping screw orifice 75 on the
lower side of the gun and aligned generally perpendicularly to a longitudinal axis of the
barrel 33, the orifice 75 can be positioned on any side of the breech block 20 (and 1n
alignments other than perpendicular to the barrel axis) and still provide the desired

engagement of the barrel 35 1n the barrel housing 46.
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[00052] In still yet another embodiment, and as 1llustrated 1in Figs. 13-20, a sct
screw 101 or similar structure can be used to removably engage a selected barrel to the
remainder of the gun assembly (rather than “clamping” the barrel between two parts of the
breech 20). For example, the breech 20 can be provided with a screw hole or orifice 103 that
1s sized and positioned to threadedly receive a set screw 101 and direct 1t so that tightening
the screw will retain the desired barrel 1n the desired relationship with the gun assembly:.
Persons of ordinary skill in the art will understand that this set screw orifice 103 can be
located on any side of the barrel and 1n a wide range of directions and angles, although
preferably 1t 1s provided so that the longitudinal axis of the set screw 101 1s generally
perpendicularly intersects a longitudinal center axis of the barrel. In certain embodiments,
the dimensions of the screw 101 can be such that, when 1t 18 inserted sufficiently into the
screw orifice 103 without any barrel inserted, the screw can prevent any barrel from being
engaged with the remainder of the gun, thereby providing an additional measure of safety
when the gun 1s 1n storage or otherwise not 1n use.

[00053] Persons of ordinary skill in the art will understand any suitable set
screw 101 or similar engagement device may be used 1n such embodiments. Means for
tightening the set screw 101 1n the clamping screw orifice 103 likewise can be any suitable
means, including an allen wrench 103, a screwdriver, etc.

[00054] Such “set screw” embodiments likewise can include alignment and/or
positioning means on the barrel or barrels. These can include threads that matingly engage
with the set screw 101, a simple mark or marks on the surfaces of the barrel and/or breech
(such as, for example, arrows 107 and 109 1n Fig. 20), a combination of those elements, and
other approaches. By way of example and as indicated above, such alignment and/or

positioning means can provide improved alignment of the barrel 35 1n the barrel housing 46
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of the breech block 20 and a more secure engagement of the barrel 35 to the barrel housing
46.

[00055] In the embodiment of Figs. 13-20, the seat/screw notch 111 on the
barrel preferably 1s somewhat domed to generally correspond with the end shape 113 of the
set screw 113 (see Fig. 14). This domed shape and/or the markings such as arrows 107 and
109 can make 1t easier for a user to properly align and assemble the barrel 1nto the breech,
and can provide a more precise alignment and better accuracy than 1f the set screw 101
impinged on the generally flat surface smooth contour of the outside of the barrel. Although
none of the domed seat 111 and arrows 107 and 109 are necessary to practice certain
embodiments of the invention, they improve the usability and experience of assembling and
disassembling the gun. Preferably, there 1s no marring of the gun barrel because the set screw
101 1s seated 1n the domed shape 111, and 1n any case the contact arca of the set screw on the
barrel 1s concealed within the breech. The domed shape preferably also reduces the torque or
other force that might be required to tighten and/or loosen the set screw. In the embodiment
of Figs. 13-20, the screw can be tightened/loosened by hand, using only a small allen wrench
103.

[00056]  Figure 9 shows the breech block 20 preferably having an “O” ring
landing outer wall 100 formed 1n the first end 47 of the barrel housing 46, while Figure 10
shows the barrel 35 1inserted 1nto the breech block 20 by way of the barrel housing 46 to form
an “O” ring landing mner wall 105, and Figure 11 shows placement of the “O” ring 85
around the first end 40 of the barrel 35 so as to engage the “O” ring landing outer wall 100
and “O” ring landing inner wall 105 formed by the first end 40 of the barrel 35 and the first
end 47 of the barrel housing 46 formed 1n the breech block 20. Such positioning of the “O”
ring 85 facilitates a tight seal between the breech block 20 and the associated first end 40 of

the barrel 35 and the receiver 5 when the breech block 20 and receiver 5 are 1n a closed
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position. Preferably, the “O” ring or a similar tight seal apparatus 1s formed separately from
the first end 40 of the barrel 35, although 1n an alternative embodiment, the “O” ring or
similar tight seal apparatus could be formed as part of the first end 40 of the barrel 35.
Although this O-ring or similar tight seal can provide benefits in the performance of the gun,
it 1s not absolutely required for all embodiments of the invention.

[00057] Methods of the invention include, by way of example and not by way
of limitation, providing a plurality of interchangeable barrels for a gun of the type described
herein, selectively assembling same, disassembling the barrels, and related uses of the gun.
The invention includes various methods that can be practiced with or without such a
“plurality’ of barrels, including improved packaging and storage and safe handling of guns.

[00058] For example, a preferred method of assembling a gun includes:
providing components as described above, removing the clamping screw 55 from the second
end 48 of the barrel housing 46 of the breech block 20; 1nserting the barrel 35 into the barrel
housing 46 of the breech block 20; aligning the clamping screw notch 50 with the clamping
screw orifice 75 on the second end 48 of the barrel housing 46 of the breech block 20; and
inserting and/or tightening the clamping screw 535 into the clamping screw orifice 735, the
clamping screw 55. Other steps of the methods of the invention can include subsequently
pulling outward on the barrel 35 to ensure the barrel 35 will not move within the barrel
housing 46 of the breech block 20.

[00059] For improved safety, methods of the invention include providing a
system of the type described above, and 1nserting the set screw and/or clamping screw when
no barrel 18 inserted 1nto the breech to prevent undesired insertion of a barrel (such as by a
child or the like).

[00060]  Another method of the invention includes packaging a system for

interchangeable barrels on a gun, including providing components as described above
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including at least one removable barrel and a breech 20 without any barrel 1n 1t, and
packaging those components 1n a container having a form factor shorter than the length of the

fully assembled gun. Such methods can include providing at least one barrel 35 for firing
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projectiles; providing a breech block 20 containing a barrel housing 46; providing packaging
for breech block 20 and the barrel or barrels 35 disengaged from the breech block 20 (and for
any other desired components of the gun assembly. Such packaging preferably 1s shorter
than the length of the fully assembled gun, thereby providing many benefits in shipping,
handling, storage, retail display, and/or other uses and states of the gun. Such methods can
include removing the barrel 35 from the barrel housing 46 of the breech block 20; and placing
the barrel 35 and the breech block 20 1n the packaging, including a plurality of
interchangeable barrels within the package, selecting a desired barrel from such a plurality of
interchangeable barrels, and/or assembling such a selected barrel with the remainder of the
oun.

[00061]  Other methods include modifying a gun that originally did not include
interchangeable barrels to interchangeable barrel technology as described herein.

[00062] Those skilled 1n the art will understand that the specific order 1n which
these steps occur 1s not limited by this description.

[00063] As indicated above, and as will be apparent to persons of ordinary skill
in the art, the present invention provides a number of economical and environmental benefits.
Among other things, because the barrel can be removed from the breech block, the two
separate components can be packaged more compactly, and the size of the packaging used to
carry them can therefore be reduced. Thus, in such embodiments, less packaging material 1S
used, and a separate stock 10 1s not required for “cach” barrel, all of which 1n turn lowers the
production costs and benefits the environment. Although such reduced packaging can be a
benefit 1n certain applications, other embodiments can be packaged 1n a “full-sized” box and
still provide other benefits of the invention.

[00064] Furthermore, the expensive shelf space required to display the product

at retail stores can be reduced by as much as one-third or more. A comparison of packaging
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for the same size gun 1s shown 1n Fig. 12, with the distance X indicating the reduction 1n
length of the package provided by the invention (the longer package on the bottom has to be
as long as the entire assembled gun). Therefore, the invention allows more packages to fit on
retail shelves and displays, and can reduce the space required to warchouse, transport, and
otherwise handle the guns, which can further increase profits for the store. Another benefit 1s
that the reduced package size lowers shipping costs because products can be transported in
greater density per shipment and/or with more flexibility in the space required, damage can
be less likely to occur, etc.

[00065]  Yet another feature of the present invention that provides numerous
benefits 1s the set screw/clamping screw design which makes 1t quick and easy for consumers
to change from one caliber to another. The clamping screw design provides quick and casy
selection of two or more calibers within “one” rifle. Therefore, rather than buying two single
caliber rifles, consumers only have to purchase one dual caliber rifle, which can be offered at
a cost only slightly increased over the cost of a single rifle.

[00066]  Other safety methods and features of the invention include storing the
barrels 1n a completely separate location from the breech block, which 1s facilitated by the set
screw/clamping screw design making it easy to remove the barrel.

[00067] As indicated above, for airguns or stmilar devices that use a “break
barrel” design to cock the gun and prepare it to be fired (rather than using gunpowder, for
cxample), the barrel typically 1s an integral part of the cocking / arming mechanism. A user
typically grips the barrel and “folds” the gun to cock or arm it. In preferred embodiments of
pump/break barrel guns, the invention permits removal and subsequent reattachment of the
barrel (and the associated benefits of that removability), but also provides the necessary

“cocking/arming” function.
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[00068] Persons of ordinary skill in the art will understand that the benefits
provided by the present invention are numerous and are not limited to the ones described
herein. In addition , although the methods of the invention are described herein with steps
occurring 1n a certain order, the specific order of the steps, or any continuation or interruption
between steps, 18 not necessarily intended to be required for any given method of practicing
the invention.

[00069] The apparatus and methods of the present invention have been
described with some particularity, but the specific designs, constructions, and steps
disclosed are not to be taken as delimiting of the invention. Modifications and further
alternatives will make themselves apparent to those of ordinary skill 1n the art, all of which
will not depart from the essence of the invention and all such changes and modifications are

intended to be encompassed within the appended claims.
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CLAIMS:

1. A break barrel gun, including:

a recelver portion having an air pressure generating mechanism to propel a projectile;

a breech section tor removably receiving a barrel;

a barrel portion completely detachable from the remainder of the gun and configured
to be removably inserted into the breech section;

~ a housing assembly portion of the breech section, configured to receive and retain the

selected barrel 1in an operative relationship with the breech; and

a sealing element providing a seal between said breech section and said barrel portion
and said receiver portion when the breech section and receiver portion are engaged in a closed
relationship, in which the housing assembly includes a screw element that can be tightened to

help fix the barrel portion and breech section in a desired relationship with each other.

2. The gun of claim 1, further including a plurality of barrels each configured to be

selectively inserted into the breech section.

3. The gun of claim 1 or claim 2, further including an indexing/alignment surface to

tacilitate desired alignment and positioning of the barrel portion and breech section.

4, The gun of claim 1 or claim 2, further including an indexing/alignment surface to
facilitate desired alignment and positioning of the barrel portion and breech section, in which
the indexing/alignment surface includes alignment arrows on the outside of the barrel portion

and breech section.

5. The gun of claim 1 or claim 2, further including an indexing/alignment surface to
facilitate desired alignment and positioning of the barrel portion and breech section, in which
the indexing/alignment surface includes a notch in the exterior of the barrel portion through
which a screw is placed, with the screw being held in an interfering fit with the barrel portion

notch by engagement of the screw with the breech section.
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6. The gun of claim 1 or claim 2, in which the housing assembly includes a domed
indention on the outside of the barrel portion positioned and configured to receive a

corresponding end of the screw element.

7. The gun of claim 1, wherein said sealing element 1s separate from said barrel portion.

8. In a break barrel gun, the combination comprising:

a stock portion, said stock portion including a receiver including an air pressure tube;

a barrel portion that 1s completely separable from the remainder of the gun including
said stock portion;

a cocking element that is armed by folding the barrel and stock portions toward each
other; and

a sealing element between said receiver and said barrel portion for transmitting air

pressure from said air pressure tube to said barrel portion.

9. The gun of claim 8, further including a plurality of barrel portions all configured to be

selectively and removably attached to said stock portion.

10.  The gun of claim 8 or claim 9, in which a breech portion is operably attached to the
stock portion, the breech portion includes a chamber configured to receive the selected barrel,

and a screw mechanism operably holds the barrel portion in a desired temporary assembly

with the breech and stock portion.
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