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(57) ABSTRACT

A spring-loaded feed mechanism for a paintball loader. The
feed mechanism includes an inner spool and an outer spool. A
torsion spring 1s positioned between the mmner and outer
spools. The outer spool includes a pressure wall, from which
the torsion spring is located on one end of the spring. A
retaining wall 1s attached to the mner spool and 1s located at
the opposite end of the torsion spring. When an operator of a
paintball gun using the spring-loaded feed mechanism dis-
continues firing paintballs, the feed mechamism 1s stopped.
Simultaneously, during the deceleration of the feed mecha-
nism, the torsion spring 1s compressed, which allows the
mechanical energy of the rotating feed mechanism to be
stored within the compressed spring. When the operator
desires to fire the paintball gun, the feed mechanism 1s accel-
erated to the requisite rotational speed. The compressed
spring 1s release, thereby allowing the spring to assist in
accelerating the feed mechanism to the necessary rotational

speed.
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1

SPRING LOADED FEED MECHANISM FOR
PAINTBALL LOADER

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

RELATED APPLICATIONS

This application 1s a continuation-in-part of a co-pending
U.S. patent application Ser. No. 09/949,440, entitled “Drive
Cone for Paintball Loader,” filed Sep. 7, 2001 in the names of
James T. Christopher and Chris T. Goddard, which is a con-
tinuation-in-part of U.S. patent application Ser. No. 09/689,
573, entitled “Rapid Feed Paintball Loader With Pivotable
Deflector,” filed Oct. 12, 2000 i1n the names of James T.
Christopher and Albert G. Schilling, which 1s a continuation-
in-part of U.S. patent Ser. No. 09/465,440, filed Dec. 16, 1999
in the names of James T. Christopher and Albert GG. Schilling
and now U.S. Pat. No. 6,213,110, which 1s hereby 1ncorpo-

rated 1n 1ts entirety by reference herein.

BACKGROUND OF THE INVENTION

1. Technical Field of the Invention

This mvention relates to paintball loaders, and more par-
ticularly, to a spring-loaded feed mechanism feeding paint-
balls into a paintball gun.

2. Description of Related Art

Games utilizing paintball guns have increased in popular-
ity over the past few years. Players of these games normally
shoot paintballs at each other through paintball guns. The
paintballs are gelatin-covered spherical capsules filled with
paint. During play of the game, the players on each team
advance toward each other. A player 1s eliminated from the
game when the player 1s hit by a paintball fired from an
opposing player’s gun. When the paintball hits a player, a
“splat” of paint 1s left on the player.

Normally an existing paintball loader includes a housing
which 1s placed on an upper portion of a paintball gun. The
housing 1s shaped to hold a large quantity of paintballs. At the
bottom of the housing 1s an outlet tube through which the
paintballs drop by the force of gravity. The outlet tube leads to
an 1nlet tube located on the upper portion of the gun.

During the operation of existing paintball loaders, paint-
balls sequentially drop by gravity through the outlet tube 1nto
the 1nlet tube of the gun. The inlet tube directs each paintball
into the firing chamber of the gun, where the paintball 1s
propelled outwardly from the gun by compressed air.

The paintball gun and accessories have increased in per-
formance and complexity over the years. Players demand
high rates of fire of paintballs from the paintball guns with
little or no jamming. However, existing paintball guns are
limited 1n how fast they can accelerate to a rapid firing rate by
the performance of the motor driving the paintball loader. In
addition, 11 a loader 1s feeding paintballs at a high rate of balls
per second, when the paintball gun discontinues firing, the
loader rate of feeding paintballs must be immediately
stopped, primarily through a braking mechanism to instantly
stop the rotation of the loader. But such abrupt changes 1n the
loader’s rotation rate oftentimes results 1n paintball jams, as
well as subjecting the paintball loader to undesirable forces. A
paintball loader 1s needed which efficiently converts the
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mechanical energy present at a high feed rate into potential
energy for use by the loader during rapid startups. A paintball
loader 1s specifically needed which utilizing a spring-loaded
feed mechanism within the paintball loader to increase the
performance of the loader.

Co-pending U.S. patent application Ser. No. 09/689,573
(’5°73) describes a paintball feed system providing enhanced
performance over existing paintball feed systems. Addition-
ally, >573 discloses a paintball loader which reliably and
torcibly delivers paintballs to a paintball gun at a rapid, select-
able rate, while actively preventing paintball jams. The paint-
ball loader utilizes a drive cone to actively feed the paintballs
to the paintball gun. However, when paintballs are no longer
required to be fed to the paintball gun, the drive cone must be
immediately stopped through the use of a braking mecha-
nism. The braking mechanism rapidly slows the rotation of
the drive cone, which subjects the drive cone to undesirable
forces. These forces cause wear and tear on the paintball
loader. Additionally, when an operator wishes to immediately
fire paintballs at a fast rate, the drive cone must accelerate
from a stationary position to a high rotation speed. Obviously,
the time necessary to accelerate to a high rotational rate 1s
limited by the torque provided by the motor driving the drive
cone. Over-driving of a feed mechanism may also mtroduce
undesirable forces on the paintballs located within the loader,
resulting in paintball breakage or jams.

It would be a distinct advantage to have an apparatus which
increases the performance of the paintball loader by decreas-
ing the acceleration time necessary to rotate the drive cone at
a high rate, while deceasing the undesirable forces on the
loader when stopping the rotation of the drive cone. It would
also be advantageous to have a mechanism which can be used
in any paintball loader, enabling the simple modification of
the feed mechanism used by the paintball loader. It 1s an
object of the present invention to provide such an apparatus.

SUMMARY OF THE INVENTION

In one aspect, the present invention 1s a feed mechanism for
use on a paintball loader. The feed mechanism includes an
axial member longitudinally positioned about a center axis.
The axial member 1s rotated by a motor. In addition, a spring
communicates with the axial member. The spring compresses
during rotational deceleration of the axial member and assists
in the rotational acceleration of the axial member.

In another aspect, the present invention 1s a feed mecha-
nism for use on a paintball loader. The feed mechanism
includes an agitating device for feeding paintballs from the
paintball loader to a paintball gun and a spring communicat-
ing with the agitating device. The spring 1s compressed when
the agitating device 1s rotationally decelerated and released to
assist 1n the rotational acceleration of the agitating device
prior to the mnitiation of the rotation of the agitating device.

In still another aspect, the present invention is a rapid feed
paintball loader for use on a paintball gun. The paintball
loader includes a container for holding a plurality of paint-
balls, a feed mechamism rotatably mounted on a bottom por-
tion of the container and at least one fin affixed to the feed
mechanmism. A motor 1s used to rotate the feed mechanism. An
exit tube exits from the bottom portion of the container and
leads to an inlet tube of the paintball gun. A spring i1s con-
tained within the feed mechamism. The spring compresses
during rotational deceleration of the feed mechanism and
releases to expand prior to acceleration of the feed mecha-

nism.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will be better understood and 1ts numerous
objects and advantages will become more apparent to those
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skilled 1n the art by reference to the following drawings, 1n
conjunction with the accompanying specification, 1n which:

FIG. 1 15 a side elevational view of a rapid feed paintball
loader constructed 1n accordance with the teachings of the
present invention and operatively attached to a representative 5
paintball gun illustrated in phantom:;

FIG. 2 is a [side view illustrating] cross-sectional view
showing a simplified schematic illustration of an 1nterior por-
tion of a feed mechanism 1n the preferred embodiment of the
present invention; 10

FIG. 3 is a top cross section view [of the drive cone of FIG.

2] showing a simplified schematic illustration of the interac-
tion between the pressure wall, retaining wall, and spring of
the feed mechanism of the present invention;

FIG. 4 15 a top view of a drive cone having a plurality of 15
fins;

FI1G. 5 1s a top view of an agitating device having a plurality
of paddles;

FIG. 6 1s a top view of a feed mechanism utilizing a coiled
spring in an alternate embodiment of the present invention; 20
FI1G. 7 1s a more detailed bottom perspective view of the

[drive cone] feed mechanism of FI1G. 2;

FIG. 8 is [an] a more detailed exploded front perspective
view of the feed mechanism of FIG. 2; and

FIG. 9 is [an] a more detailed exploded bottom perspective 25
view of the feed mechanism of FIG. 2.

DETAILED DESCRIPTION OF EMBODIMENTS

A spring-loaded feed mechanism for use on a paintball 30
loader for rapidly delivering paintballs 1s disclosed. FIG. 1 1s
a side elevational view of a rapid feed paintball loader 40
constructed 1n accordance with the teachings of the present
invention and operatively attached to a representative paint-
ball gun 20 1llustrated in phantom. The paintball gun 20 35
includes a main body 22, a compressed gas cylinder 24, a
front handgrip 26, a barrel 28, and a rear handgrip 30. The
paintball gun also includes an inlet tube 32 leading to a firing,
chamber (not shown) 1n the mterior of the main body and a
trigger 34. The front handgrip projects downwardly from the 40
barrel and provides an area for gripping by an operator of the
paintball gun. The compressed gas cylinder 1s typically
secured to a rear portion of the paintball gun. The compressed
gas cylinder normally contains CO,, although any compress-
ible gas may be used. 45

In operating the paintball gun 20, the trigger 34 1s
squeezed, thereby actuating the compressed gas cylinder to
release bursts of compressed gas. The bursts of gas are used to
eject paintballs outwardly through the barrel 28. The paint-
balls are continually fed by the paintball loader 40 through the 50
inlet tube to the firing chamber. Although FIG. 1 depicts an
automatic paintball gun, the paintball gun 20 may also be a
semi-automatic gun.

The rapid feed paintball loader 40 includes a paintball
container 42 having a container wall 44 forming an interior 55
arca 46. The container 1s divided into an upper portion 48 and
a lower portion 50. An exit tube 52 leads from the bottom
portion of the container to an outlet opeming 54. The exit tube
1s positioned on top of the inlet tube 32 of the paintball gun 20.

FIG. 2 is a [side] cross-sectional view [illustrating an] 60
showing a simplified schematic illustration of the components
of the terior portion of a feed mechamsm 100 1n the pre-
terred embodiment of the present invention. More detailed
illustrations of the components of the feed mechanism are
shown in FIGS. 7-9. The feed mechanism may be any device 65
which feeds paintballs into the paintball gun 20. As illus-
trated, a drive cone 102 1s shown. The drive cone includes fins

4

104 which drives paintballs into the exit tube 52. The drive
cone 1ncludes a cylindrical opening 106 running longitudi-
nally down a center portion of the drive cone. The drive cone
1s positioned over an axial member 108. The axial member
includes an mner spool 110 and an outer spool 112. A spring
chamber 114 providing a circular void between the inner and
outer spools 1s used to house a spring 116. Aflixed to an
interior outer spool wall 118 1s a pressure wall 120. On an
outer mner spool wall 122 1s affixed a retaining wall 124.
FIG. 7 1s a more detailed bottom perspective view of the
[drive cone 102] feed mechanism 100 of F1G. 2. FIG. 8 is [an]
a more detailed exploded front perspective view of the feed

mechanism 100 of FIG. 2. An attachment bolt 130 1s used to
affix the drive cone to the axial member 108. In addition, a

collar 132 1s positioned around the axial member. FIG. 9 1s

[an] a more detailed exploded bottom perspective view of the
teed mechanism of FIG. 2.

FIG. 3 is a top cross section view of the [drive cone 102 of
FIG. 2] feed mechanism of the present invention showing a
simplified schematic illustration of the interaction between
the pressure wall 120, vetaining wall 124 and spring 116.
Morve detailed illustrations of the components of the feed
mechanism ave shown in FIGS. 7-9. The inner spool 110 may
rotate separate, as well as 1n an opposite direction, from outer
spool 112. The Jouter] inner spool may be held in a stationary
position by tension created by paintballs positioned between
the fin’s 104 when paintballs and loader are dormant. During
this phase of operation, the [inner] outer spool may be rotated
in a counter-clockwise direction, which causes the retaining
wall and the pressure wall to compress the spring. The com-
pression of the spring provides storage ol the mechanical
energy of the rotating drive, thereby storing potential energy
for use during rapid rotational acceleration of the drive cone
(e.g., stationary to fast a rotational rate).

With reference to FIGS. 1-3 and 7-9, the operation of the
feed mechanism 100 will now be explained. When an opera-
tor of the paintball gun discontinues firing the paintball gun
20, the trigger 34 1s released, causing the drive cone rotation
to cease. Prior to the present invention, 1n order to immedi-
ately stop the rotation of the drive cone, a braking mechanism
was required to abruptly stop the rotation of the drive cone.
However, with the introduction of the spring/axial member
assembly described above, the drive cone does not require the
same level of braking action from the braking mechanism. As
the drive cone decreases its rotation, the Jouter] inner spool is
held 1n place by the tension placed on the fins 104 by paint-
balls positioned in gaps between the fins. The [inner] outer
spool continues to rotate, at a decreasing rate. The pressure
wall located on the interior outer spool wall 118 and the
retaining wall 124 located on the mner spool wall 122 com-
press the spring 116. Since the [inner] outer spool is allowed
to continue rotating for a longer period of time, the braking
mechanism need not be applied 1n such an abrupt manner.

When the operator desires to commence firing the paintball
ogun, he squeezes the trigger 34, which allows a paintball to
enter the breech of the paintball gun. The removal of the
paintball allows the release of the spring tension of the spring
prior to the rotation of the drive cone. During rapid rotational
acceleration of the drive cone, the startup 1s enhanced by the
release of the Jouter] inrer spool, causing the spring 116 to
assist 1n rotationally driving the inner spool in a counter-
clockwise fashion. Thus, when the [outer] inrer spool is
released, the retaiming wall 124 1s rotationally forced 1n a
counter-clockwise direction with the assistance of the spring
expanding from 1ts compressed configuration, thus enhanc-
ing the acceleration rate of the drive cone.




US RE45,980 E

S

The spring configuration may be utilized by any agitating,
device for a paintball gun. For example, the dual spools with
the spring may be utilized 1n a drive cone such as that dis-
closed 1n patent application Ser. No. 09/949,440. FIG. 4 1s a
top view of a drive cone 200 having a plurality of fins 202.
Preferably, the fins are constructed of elasticized rubber. Most
drive cones are rotational driven through a center axis 204 to
feed a plurality of paintballs 206 into a paintball gun. A
paintball container wall 208 1s also illustrated. The drive cone
may be modified to include the inner spool 110, the outer
spool 112, and the spring assembly located through the center
axis 204.

Likewise, the spring assembly may be utilized 1n any agi-
tating device. FIG. 5 1s a top view of an agitating device 300
having a plurality of paddles 302. The agitating device typi-
cally rotates around a center axis 304. The paintballs are
rotationally driven into the paintball gun 1n a similar manner
as the drive cone 200 of FIG. 4. In a similar fashion as
discussed in FI1G. 4, the agitating device may also be modified
to 1ncorporate a spring and dual spools.

The present invention may be incorporated on any agitat-
ing or feed (gravity or active) mechanism for use 1n a paintball
loader. In particular, the present invention has the advantage
of merely requiring the modification of the feed mechanism
housed within the paintball container without any additional
modifications to the gun, inlet/exit tubes, or the container.

Although a simple torsion spring 1s illustrated and
described above, the spring/dual spool configuration 1s but
one of many different configurations which utilize a spring to
store mechanical energy. For example a coiled spring may be
utilized. FIG. 6 1s a top view of a feed mechamism 400 utiliz-
ing a coiled spring 402 1n an alternate embodiment of the
present invention. The feed mechamism may include an inner
spool 404 and an outer spool 406. A spring chamber 408
having a void large enough to accommodate the coiled spring,
1s located between the inner and outer spool. The coiled
spring 1s preferably attached in an outer spool wall 410 on one
end of the spring. The coiled spring 1s then attached to an
inner spool wall 412. The coiled spring may be a conventional
coil spring which 1s coiled about a center axis 414.

With reference to FIG. 6, the operation of the coiled spring,
within the feed mechamism 400 will now be explained. Typi-
cally, the feed mechanism 1s rotated by a motor (not shown)
about the center axis 414. When the operator desires to dis-
continue the firing of paintball gun 20, the operator releases
the trigger 34, which removes power from the motor. Rather
than employing a braking mechanism to immediately stop the
rotation of the feed mechanism, while the Jouter] izrer spool
rotation is stopped, the [inner] outer spool may be allowed to
continue to [rotation] rotate for a specific angular distance to
allow the coiled spring to compress. The compression of the
colled spring allows the spring to store the mechanism energy
created during the deceleration of the feed mechanism. This
stored energy may then be utilized to rapidly start the rotation
of the feed mechanism.

Still reterring to FI1G. 6, when the operator of the paintball
ogun 20 desires to fire paintballs, the operator squeezes the
trigger 34 of the paintball gun, causing the activation of the
motor /40. The motor /40 rotates the feed mechamism. Since
the coiled spring 402 1s compressed, the rotational accelera-
tion 1s 1ncreased by the expansion of the coiled spring. Thus,
the spring assists the motor /40 1n spinning the feed mecha-
nism to the required rotational speed.

Although a coiled spring and a torsion spring are described,
it should be understood that any spring may be utilized which
stores the rotational energy during the deceleration of the feed
mechanism of the paintball loader, as well as releasing the
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stored energy by allowing the spring to assist in increasing the
acceleration rate of the feed mechanism during commence-
ment of rapid fire of the paintball gun.

The present invention provides many advantages over
existing paintball loaders. The present invention reduces the
undesirable forces sustained by the paintball loader when
firing of paintballs ceases from a rapid rate. Existing paintball
loaders must utilize a braking mechanism to immediately
stop rotation of the feed mechanism. However, by utilizing a
spring, the rotation of the feed mechanism 1s not required to
be immediately stopped. Rather, the feed mechanism may be
allowed to continue to rotate for a specific angular distance to
allow compression of the spring. Thus, the braking mecha-
nism 1s not required to brake the feed mechanism so abruptly.
In addition, the acceleration rate of the feed mechanism 1s
increased when the spring 1s released during rapid accelera-
tions of the paintball loader. Thus, the performance of the
loader 1s dramatically enhanced.

It 1s thus believed that the operation and construction of the
present mvention will be apparent from the foregoing
description. While the apparatus shown and described has
been characterized as being preferred, 1t will be readily appar-
ent that various changes and modifications could be made
therein without departing from the scope of the invention as
defined 1n the following claims.

What 1s claimed 1s:

1. A feed mechanism for use on a paintball loader, the feed
mechanism comprising:

an axial member longitudinally positioned about a center
ax1s, said axial member being rotatable by a motor;

a first spool independently rotatably mounted about the
center axis, [said first spool being driven by the motor,}
said first spool including a retaining wall on an exterior
wall of the first spool;

a second spool surrounding said first spool, said second
spool [independently rotatably mounted about the cen-
ter axis from said first spool] being driven by the motor,
the mounting of the second spool forming a void
between said first and second spools, said second spool
including a pressure wall located on an interior wall of
the second spool;

a spring positioned within the void, said spring being com-
pressed by the pressure wall and the retaining wall, said
spring adapted to compress when the [agitating device]
first spool rotationally decelerates relative to the second
spool, and said spring assisting in the rotational accel-
eration of the [axial member] first spool.

2. The feed mechanism of claim 1 wherein said spring

assists in the rotational acceleration of the [axial member]

50 first spool by expanding prior to mitiation of the rotation of

55

60

65

said [axial member] first spool.

3. The feed mechanism of claim 1, wherein said spring 1s a
torsion spring, said torsion spring having a first end and an
opposite second end.

4. The teed mechanism of claim 1, wherein said spring 1s a
coil spring wrapped around the first spool, said coil spring
having a first end adjacent an exterior wall of the first spool
and an opposite second end adjacent an interior wall of the
second spool.

5. The feed mechanism of claim 1 further comprising a
drive cone positioned over said axial member.

6. The feed mechanism of claim 1 further comprising an
agitating device positioned over said axial member.

7. The feed mechanism of claim 6 wherein the agitation
device includes a plurality of elasticized fins.

8. A feed mechanism for use on a paintball loader, the feed
mechanism comprising:
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an agitating device for feeding paintballs from the paintball
loader to a paintball gun, said agitating device including
an axial member longitudinally positioned about a cen-
ter axis, said axial member being rotatable by a motor;

a first spool and a second spool;

[a] t4e first spool rotatably mounted about the center axis,
said first spool [being driven by the axial member]
adapted to independently votate about the center axis
relative to said second spool, said first spool including a
retaining wall on an exterior wall of the first spool;

[a] #2¢ second spool surrounding said first spool, said sec-
ond spool being driven by the axial member and adapted
to independently rotate about the center axis relative to
said first spool, said second spool forming a void
between said first and second spools, a pressure wall
located on an interior wall of the second spoolf, said
spring being compressed by the pressure wall and the
retaining wall];

a spring positioned within the void, said spring adapted to
compress when the agitating device rotationally decel-
crates, said spring being compressed by the pressure
wall and the retaining wall, and whereby said spring
releases and assists 1n the rotational acceleration of the
agitating device prior and during initiation of the rota-
tion of the agitating device.

9. The feed mechanism of claim 8, wherein said spring 1s a
coil spring wrapped around the first spool, said coil spring
having a first end adjacent an exterior wall of the first spool
and an opposite second end adjacent an interior wall of the
second spool.

10. The feed mechanism of claim 8, wherein the [agitation]
agitating device includes a plurality of elasticized fins.

11. A rapid feed paintball loader for use on a paintball gun,
the paintball loader comprising:

a container for holding a plurality of paintballs;

a feed mechanism rotatably mounted on a bottom portion

of said container;

at least one fin affixed to said feed mechanism:

said feed mechanism including an axial member, [a first
spool engaged with the axial member for rotating in
combination with the axial member about a center axis,
said axial member and said first spool being driven by
the motor, and] a first spool being independently rotat-
able about the center axis relative to said second spool,
said second spool surrounding at least a portion of said
first spool, a second spool [surrounding at least a portion
of said first spool, said second spool being indepen-
dently rotatable about the center axis relative to said first
spool] engaged with the axial member for rotating in
combination with the axial member about a center axis,
said axial member and said second spool being driven
by a motor, a void located between said first and second
spools, and a spring positioned within the void;

a motor adapted to rotate said axial member of said feed
mechanism;

an exit tube exiting from the bottom portion of said con-
tainer and leading to an inlet tube of the paintball gun;

means for actuating said motor upon demand;

said first spool including a retaining wall on an exterior
wall of the first spool, said second spool including a
pressure wall located on an 1nterior wall of the second
spool, said spring being compressed by the pressure wall
and the retaining wall, said spring adapted to compress
when the agitating device rotationally decelerates, and
said spring adapted to release and assist 1n the rotational
acceleration of the agitating device prior and during
initiation of the rotation of the agitating device.

8

12. The feed mechanism of claim 11, wherein said spring 1s
a coil spring wrapped around the first spool, said coil spring
attached on a first end to an exterior wall of the first spool and
attached on an opposite second end to an interior wall of the

> second spool.

13. The feed mechanism of claim 11, wherein said fin 1s an
clasticized fin.

14. A feed mechanism for use on a paintball loader, the feed
mechanism comprising:

' an axial member longitudinally positioned about a center
ax1s, the axial member adapted to engage with and be
rotatable by a motor;

a first spool and a second spool;
s [a] the first spool [engaged with the axial member so as to

be rotatable about the center axis 1n combination with
the axial member] being mounted so as to be indepen-
dently rotatable about the center axis relative to the
second spool,

20 [a] the second spool positioned adjacent to the first spool,
the second spool [being mounted so as to be indepen-
dently rotatable about the center axis relative to the first
spool] engaged with the axial member so as to be rotat-
able about the center axis in combination with the axial

25 member, the mounting of the second spool defining a
voild between the first and second spools;

a spring positioned within the void, the spring having a first
free end and a second free end, the first free end being
positioned adjacent but unattached to the first spool, the

30 second free end being positioned adjacent but unat-
tached to the second spool, the first and second free ends
adapted to connect with the first and second spools
respectively upon activation of the feed mechanism.

15. The feed mechanism of claim 14, wherein the first

35 spool includes a retaining wall on an exterior wall of the first

spool, and wherein the second spool includes a pressure wall
on an 1nterior wall of the second spool, the first free end of the
spring positioned adjacent to and adapted to contact the
retaining wall, and the second free end of said spring posi-

40 tioned adjacent to and adapted to contact the pressure wall.

16. The feed mechanism of claim 15, wherein the [second]

first spool is formed as [the] a lower surface of a drive cone,
said pressure wall extending downwardly from the second
spool.

45 17. The feed mechanism of claim 14, further including a

drive cone positioned over said axial member.

18. The feed mechanism of claim 14, further including an

agitating device positioned over said axial member.

19. The feed mechanism of claim 18, wherein the [agita-

50 tion] agitating device includes a plurality of elasticized fins.

20. A feed mechanism for use on a paintball loader, the feed

mechanism comprising:

an agitating device for feeding paintballs from the paintball
loader to a paintball gun, said agitating device including,

55 an axial member longitudmally positioned about a cen-
ter axis, said axial member adapted to engage with and
be rotatable by a motor;

a first spool and a second spool;

[a] #/2e first spool rotatably mounted about the center axis,

60 said first spool adapted to rotate [in combination with
said axial member] independently from said second
spool,;

[a] #2¢ second spool positioned adjacent to said first spool,
said second spool [adapted to rotate independently from

65 said first spool] adapted to rotate in combination with
said axial member, the first and second spools defining a
void between them; and




US RE45,980 E

9

a spring positioned within the void, said spring having a
first free end and a second free end, said first free end
positioned adjacent to said first spool and formed so as to
releasably engage with the first spool, said second iree
end positioned adjacent to said second spool and located
so as to releasably engage the second spool.

21. The feed mechanism of claim 20, wherein said first

spool includes a retaining wall on an exterior wall of the first
spool, and wherein said second spool includes a pressure wall

on an interior wall of the second spool, said first free end of

said spring 1s positioned to contact the retaiming wall and said
second Iree end of said spring 1s positioned to contact the
pressure wall, wherein the relative movement of said retain-
ing wall and pressure wall with respect to one another con-
trols winding of said spring.
22. The feed mechanism of claim 21, wherein the [second]
first spool 1s formed as the lower surface of a drive cone, said
pressure wall extending downwardly from the second spool.
23. The feed mechanism of claim 21, wherein said spring 1s
a coil spring wrapped around the first spool, wherein the first
and second free ends are legs that extend radially outward
from the coil spring.
24. A rapid feed paintball loader for use on a paintball gun,
the paintball loader comprising:
a container for holding a plurality of paintballs;
a motor for feeding paintballs;
an exit tube exiting from the bottom portion of said con-
tainer and leading to an 1nlet tube of the paintball gun;
means for actuating said motor upon demand; and
a feed mechanism rotatably mounted on a bottom portion
of said container, the motor being engaged with the feed
mechanism, the feed mechanism including:
at least one fin affixed to said feed mechanism, said feed
mechanism including an axial member engaged with
the motor, a first spool and a second spool, [althe first
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spool [slidably disposed on the axial member for
rotating in combination with the axial member]
adapted to rotate independently from the second
spool, [a] the second spool adjacent to the first spool,
said second spool [adapted to rotate independently
from said first spool] slidably disposed on the axial
member for votating in combination with the axial
member, the first and second spools defining a void
between them, and a spring positioned within the
void, said spring having a first free end and a second
free end, said first free end positioned adjacent to said
first spool and formed so as to releasably engage with
the first spool, said second free end positioned adja-
cent to said second spool and located so as to releas-
ably engage the second spool.

25. The feed mechanism of claim 24, wherein said first
spool includes a retaining wall on an exterior wall of the first
spool, and wherein said second spool includes a pressure wall
on an 1nterior wall of the second spool, said first free end of
said spring 1s positioned to contact the retaining wall and said
second free end of said spring 1s positioned to contact the
pressure wall, wherein the relative movement of said retain-
ing wall and pressure wall with respect to one another con-
trols winding of said spring.

26. The feed mechanism of claim 25, wherein the [second]

first spool is formed as [the] a lower surface of a drive cone,

said pressure wall extending downwardly from the second
spool.

277. The feed mechanism of claim 25, wherein said spring 1s
a coil spring wrapped around the first spool, wherein the first
and second Iree ends are legs that extend radially outward
from the coil spring.

28. The feed mechanism of claim 24, wherein said fin 1s an
clasticized fin.
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