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[57] ABSTRACT

A paint ball including a paint ball shell and an axis ex-
tending through the shell to define first and second
poles. The paint ball shell fractures in a predetermined
pattern upon the receipt of a fracturing force to form
fracture lines from the point of impact circumferentially
toward the first pole and from the point of impact cir-
cumferentially toward the second pole.

25 Claims, 3 Drawing Sheets
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1
PAINT BALL

FIELD OF INVENTION

The invention relates to fragile projectiles and meth-
ods for forming the same which are typically fired by
. compressed gas guns. More particularly, the invention
relates to projectile structures formed by an outer shell
that fractures in a predetermined pattern to disperse
paint contained therein.

BACKGROUND OF THE INVENTION

Generally, police and military training and mock war
games are conducted using compressed gas guns which
fire projectiles known as paint balls. The object of this
type of warfare is to “hit” a target, usually an opponent,
with a paint ball to thereby “kill” the opposing player.

Traditionally, the shell of the paint ball is formed
with a pair of hemispheres of gelatinous material similar
to that used to encase oral medicines such as cold cap-
sules. As is the case with oral medicines, these gelatin
shell paint balls are soluble in water. Upon striking the
target, a paint ball that functions as intended fractures to
mark the victim with coloring agent contained within
the paint ball shell.

While these gelatin shell projectiles are traditionally
termed paint balls, the coloring agent within the paint
ball shell need not necessarily be a paint. To ensure
removal of the colored marks left by the paint balis
from the skin and clothes of a victim. the coloring agent
should exhibit good skin and fabric fugitivity. To this
end, water soluble vegetable dyes are often used as
coloring agents. Pigments are often added to increase
the opacity of the mark left by the breaking paint ball.

One common difficulty with known gelatin shell
paint balls is that vegetable dye colorants are usually
dissolved in water, a substance which would dissolve
the gelatin based shell of the traditional paint ball. In
addition, other components which one would like to
place in a paint ball, such as smoke or tear gas are
greatly limited by the properties of the gelatin shell.

To combat the difficulties presented by the low water
tolerance of gelatin, the common water soluble colorant
solution is commonly mixed in a mixture of ethylene
glycol and polyethylene glycol, or in propylene glycol,
in the form of a viscous gel. The use of ethylene glycol
is especially troublesome as it is generally considered a
toxic substance and contact with human skin is discour-
aged. While glycol based colorants prevent destruction
of the paint ball shell, known gelatin shell paint balls
remain exceedingly vulnerable to the vagaries of the
external environment. Rain, sweat from a user’s body,
and even high humidity often alter or even damage the
gelatin shell of the paint ball rendering it inaccurate or
in many cases unusable.

Further, while the use of glycol gels inhibit the disso-
lution of the paint ball shell from within, paint balls
using glycols suffer from other problems. Perhaps
greatest among these problems is the pliability of the
gelatinous shell in combination with the viscous glycol.
When a victim is struck by a known paint ball, the
gelatinous shell yields and stretches undesirably prior to
fracturing. Particularly, the forward portion of the
paint ball tends to yield somewhat as it contacts the
target. As the ball continues to impinge upon the target
and fracture, much of the viscous glycol and colorant
mixture is displaced to the still intact rear portion of the
gelatin shell. As the rearward still intact, portion of the
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gelatin shell, containing the viscous colorant mixture,
proceeds to impact the target, a cutting leading edge of
the rear portlon hemisphere engages the target. When
the target is a human, this cutting edge often leaves a
marked cut, bruise or welt on the victim’s skin.

Known paint balls also suffer from inaccuracy, espe-
cially when launched from a distance from the target.
These paint balls tend to be slightly out of round due to
inherent manufacturing difficulties. Even when precise
manufacturing techniques are employed, known gelatin
shell paint balls are minimally 0.015" out of round. Even
this seemingly small oblong shape impart inaccuracy to
the fired paint ball.

Additionally, such out of round character impedes
the handling of the paint ball through automatic loaders
on rapid fire compressed gas paint ball guns. An added
difficulty with gelatin paint balls is that the balls often
have a very fine seam where the two halves of the
gelatin shell have been joined. Because of the delicate
nature and inability to withstand exposure to water, this
seam cannot readily be removed and further contributes
to the inaccuracy of the gelatin shell paint ball when
fired.

Further, gelatin shell paint balls have not provided a
sufficient density coupled with the launching power of
available compressed gas guns to achieve the firing
distance sought by many war game players.

Finally, the manufacturing process for producing
gelatin shell paint balls is very time consuming. The
entire process, from forming of the shell until the ready
to ship finished product is complete often takes four
days. This long preparation is also often coupled with a
high percentage of rejected paint balls.

SUMMARY OF THE INVENTION

It is therefore a general object of the invention to
provide an improved paint ball that overcomes deficien-
cies of the prior art. One object of the invention is to
provide a paint ball which decreases the risk of cutting,
bruising or welting the skin of a person struck by such
a ball.

Another object of the invention is to provide a paint
ball shell which is impervious to water and humidity.

A third objective is to provide a paint ball shell which
may be filled with a variety of components.

Still another object of the invention is to provide a
paint ball which may be launched greater distances by
existing compressed gas guns.

Finally, an object of the invention is to provide a
method of manufacturing paint balls which is less time
consuming, more convenient, and therefore less expen-
sive.

These and other objects and advantages of the inven-
tion will be apparent to those skilled in this art from the
following description of the invention and the appended
claims.

The present invention is a paint ball including a paint
ball shell which is impervious to water and which
readily fractures upon striking a victim with a greatly
decreased risk of physical harm to the victim.

Structurally, a generally spherical paint ball shell of
the invention has an axis of symmetry defining a first
pole and a second pole in the paint ball shell. The axis of
symmetry is substantially normal to a plane passing
through the shell, which, for example, may define an
equatorial plane. The paint ball shell defines an interior
cavity for encapsulating a coloring agent. The paint ball
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shell is constructed such that upon application of a force
at any impact point on the paint ball shell, sufficient to
fracture the paint ball shell, the shell fractures in a pat-
tern having a plurality of fracture lines extending from
the impact point toward the first pole and toward the
plane and toward the second pole. In this way, the risk
of harm or injury from the paint ball is greatly reduced.

The paint ball shell of the invention is preferably
comprised of a thermoplastic linear polymer, for exam-
ple, polystyrene. The linear polymer is preferably mo-
lecularly oriented along circumferential lines extending
from the first pole toward the equator and along cir-
cumferential lines extending from the second pole
toward the equator. The paint ball shell of the invention
may have a wall thickness of from about 0.005 to about
0.040 inches and preferably from about 0.008 to about
0.015 inches. The paint ball shell of the invention may
be formed of a linear polymer blended with an environ-
mentally degradable additive. Usable degradable addi-
tives include photo-degradable additives which may be
blended with a linear polymer in a ratio of about 75%
by weight linear polymer and about 25% photo-degrad-
able additive.

A method of forming a paint ball shell according to
the invention includes the steps of injection molding a
linear polymer into a first mold forming a first portion
having a first apex region and a first edge. The portion
is molded such that the linear polymer is molecularly
oriented along circumferential lines extending from the
first pole to the first portion edge. In a next step, a
second portion is formed from a linear polymer injec-
tion molded into a second mold. The second portion
includes a second apex region and a second edge. As
with the first portion. the second portion is molded such
that the linear polymer is molecularly oriented along
circumferential lines extending from the second pole of
the second portion to the second edge. The paint ball
shell is then formed by joining the first portion with the
second portion in a next step.

A coloring agent may thereafter be dispensed into the
paint ball shell through a fill port located at the first
apex region. The fill port is thereafter sealed. In a final
step, any flashing created during the joining of the first
portion to the second portion and during the sealing of
the seal port is then removed to provide the paint ball
according to the invention.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an embodiment of a
paint ball according to the present invention.

FIG. 2 is a cross-sectional view of a paint ball shell
when the portions of the shell are to be joined by ultra-
sonic welding.

FIG. 3 is an exploded cross-sectional view of the
mating portions of the paint ball shell portions when the
portions of the shell are to be joined by ultrasonic weld-
ing.

FIG. 4 is a cross-sectional view of the paint ball shell
when the portions of the shell are to be joined by sol-
vent welding.

FIG. 5 is an exploded cross-sectional view of the
mating portions of the paint ball shell portions when the
portions of the shell are to be joined by solvent welding.

FIG. 6 is a cross-sectional view of a paint ball shell
being filled with coloring agent.

FIG. 7a is an array of perspectives views, looking
from a first pole and from the point of impact breakage
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4
configurations for increasing impacting forces to the
paint ball of the invention.

FIG. 7b is an array of perspectives of breakage con-
figurations of paint ball of FIG. 7a. looking at an oppo-
site pole from the impact point.

FIG. 7c is an array of perspectives of breakage con-
figurations of the paint ball of FIGS. 7a and 7b with the
impact point at the north pole of the perspective.

DETAILED DESCRIPTION

Referring generally to the above figures wherein like
numerals indicate like parts, a new generally spherical
paint ball 1, a new paint ball shell 3, a new method for
making the new paint ball 1 and a new method for
making a new paint ball shell 3 have been discovered.
Following studies of the fracture patterns of known
gelatin paint balls, it has been discovered that a paint
ball shell whose breakage pattern can be controlled
results in an improved breakage pattern which lessens
the risk of injury to a victim struck by the paint ball.
Further, this improved paint ball shell 3 and paint ball 1
constructed using such a shell exhibit other characteris-
tics which constitute great improvements over known
paint ball shells and paint balls.

FIG. 1 shows a paint ball having a generally spheri-
cal, hollow paint ball shell 3 formed from a pair of
complimentary hemisphere portions 11 and 13. An axis
4 extends through the paint ball to define a first pole 5
and a second pole 7. When together, the edges of the
hemisphere portions 11, 13 define an equator 9. As best
seen in FIG. 2, the paint ball shell 3 includes an exterior
wall 8 and an interior wall 10 which forms an interior
cavity when the hemispheric portions are joined with
each other. According to the invention, the paint ball
shell 3 reacts to an application of a force impacting at
any point on the paint ball shell sufficient to fracture the
paint ball. The paint ball shell 3 yields along fracture
lines 41 (see FIGS. 7a-c). The fracture lines radiate
generally linearly and circumferentially from the im-
pact point 19 toward the mearest pole and toward the
equator 9. The fracture lines also extend through the
farthest pole. This arrangement greatly reduces the
chances of injury to a victim struck by the paint ball 1.

When a force sufficient to fracture the paint ball is
applied at an impact point 19 in a first hemisphere 11,
fracture lines 41 extend generally circumferentially
from the impact point 19 toward the first pole § and
toward the equator 9. If the force is of sufficient magni-
tude, the fracture lines 41 extend through the equator 9
and toward and possibly through the second pole 7.
Likewise,.when the impact point 19 is received in the
second hemisphere 13, fracture lines radiate generally
circumferentially from the impact point 19 toward and
through the second pole 7 and onward toward the equa-
tor 9. In addition, fracture lines extend toward and
through the equator 9 and toward and possibly through
the first pole 5.

The paint ball shell 3 of the invention is preferably
fabricated from linear polymers, for example, from a
thermoplastic linear polymer. The thermoplastic linear
polymer is preferably a brittle linear polymer such as
polystyrene, an easily moldable, commercially avail-
able, and relatively inexpensive polymer. One suitable
polystyrene for use in the invention is POLYS-
TAR T™, a polystyrene, distributed by Rexene Corpo-
ration.

Various advantages flow readily from the construc-
tion of the paint ball shell 3 from a linear polymer. First,
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the polymer shell 3 is impervious to water and does not
dissolve when contacted by rain or sweat or when
placed in a warm humid environment. This impervious
nature allows the shell to be used to contain a variety of
products such as water based paints and dyes, smoke,
tear gas and other items unsuitable for placement in
known gelatin shells.

Additionally, linear polymers are more readily han-
dled and molded into a more perfectly round paint ball
shell 3 than is achievable with known gelatin paint ball
shells. Accordingly, the paint ball shell 3 may be con-
structed within a tolerance of less than 0.002 inches out
of round. In this way, use of a linear polymer permits
rapid loading and launching of the ball and greater
launch distances are achieved while still yielding supe-
rior breakage properties. A paint ball 1 constructed
using the paint ball shell 3 manufactured from a linear
polymer also exhibits superior spread of the colorant
contained within the paint ball when compared to the
colorant spread from a known gelatin shelled paint ball.

The paint ball shell 3 of the invention constructed
from linear polymer such as polystyrene exhibits the
desired breakage characteristics when constructed with
a wall thickness of from about 0.005 to about 0.040
inches. Even more preferably, this wall thickness is
controlled to a range of from about 0.008 to about 0.015
inches.

To lessen the environmental impact of pieces of bro-
ken paint ball shell falling on the ground during mock
war games, the linear polymer used 1o form the paint
ball shell 3 may be blended with an environmentally
degradable additive. In blending an environmentally
degradable additive with the linear polymer, the larger
broken pieces of the paint ball shell 3 will degrade into
minute particle portions of polystyrene rather than leav-
ing larger plastic pieces of the paint ball shell 3 lying on
the ground.

Suitable environmentally degradable additives in-
clude photo-degradable and biodegradable additives.
One suitable photo-degradable ingredient which
achieves the desired result is Ecolyte T™ distributed by
Ecolyte Corporation. While various mixtures of linear
polymer and degradable additive are suitable for use in
the invention, a mixture of about 75% by weight linear
polymer, preferably polystyrene, and about 259 by
weight photo-degradable additive, preferably ECOLY-
TE 1™, a photo-degradable polystyrene additive,
works particularly well.

As seen in FIGS. 2-5, a paint ball shell 3 of the sub-
ject invention may be constructed from a first portion
15 and a second portion 17. Preferably, the first portion
15 and the second portion 17 each form a hemisphere
11, 13 of a completed paint ball shell 3. By constructing
the first and second portions 15, 17 as a hemisphere of
the paint ball shell, maximum improved breakage prop-
erties are achieved.

The first portion 15 is so constructed that the portion
forms an apex region 5 (identical to the first pole 5), a
plane A along the edge 27 located at the maximum
diameter of the first portion 15, a first interior wall and
a first exterior wall. The second portion 17 is also con-
structed such that it has a second edge 23 along the
maximum diameter of the second portion 17, an apex
region 7 (identical to the second pole 7), a second inte-
rior wall and a second exterior wall.

A paint ball shell 3 of the subject invention con-
structed from a first portion 15 and a second portion 17
more readily develops fracture lines 41 in the paint ball
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shell portions 15, 17 which radiate generally circumfer-
entially from the impact point 19 toward and through
the nearest pole and toward the nearest edge, across the
nearest edge and toward and sometimes through the
farthest pole when impacting a target.

When the first portion 15 and the second portion 17
are each a hemisphere of the completed paint ball shell
3, the first and second edges 23, 27 form the equator 9 of
the paint ball shell 3. Upon a paint ball of the invention
striking a target, a force impact point 19 in one of the
hemispheres causes fracture lines 41 radiating generally
circumferentially and linearly from the impact point 19
toward and through the nearest pole and onward
toward the equator 9. Such fracture lines 41 would also
radiate generally circumferentially toward and through
the equator 9 and toward and possibly through the most
distant pole.

Fracture lines 41 allow for the complete breakage of
paint ball 1 upon impacting a target and greatly lessen
the potential for injury to the victim struck by the ball.
The cutting injuries caused by the still intact gelatin
paint ball hemisphere after breakage of the leading
hemisphere are greatly reduced and bruising injuries are
notably reduced by the subject invention.

Further, either the first portion 15 or the second
portion 17 may contain a fill port 35 for filling the paint
ball shell 3 with a suitable fill such as a coloring agent.

The paint ball shell portions 15, 17 may be con-
structed from a linear polymer thus overcoming several
disadvantages of known gelatin paint ball shells. Prefer-
ably, the linear polymer is a brittle linear polymer such
as polystyrene.

The paint ball shell portions 15, 17 of the invention
attain the maximum improvement in breakage patterns
when constructed of a linear polymer which is molecu-
larly oriented along circumferential lines extending
from the first apex region 5 toward the first edge 27 of
the first portion 15 and which is also molecularly ori-
ented along circumferential lines extending from the
second apex region 7 toward the second edge 23.

The paint ball shell 3 of the invention constructed
from linear polymer such as polystyrene exhibits the
desired breakage characteristics when constructed with
a wall thickness of from about 0.005 to about 0.040
inches. Even more preferably, this wall thickness con-
trolled to a range of from about 0.008 to about0.015
inches.

As previously discussed, the linear polymer used to
form the paint ball shell 3 may be blended with environ-
mentally degradable additives such as photo-degradable
and biodegradable additives. A suitable photo-degrada-
ble additive is ECOLYTE T™M, a photo-degradable
polystyrene additive, distributed by Ecolyte Corpora-
tion. Again, various mixtures of linear polymer and
degradable additive are suitable for use in the invention.
A mixture of about 75% by weight linear polymer,
preferably polystyrene, and about 25% by weight
photo-degradable additive, preferably ECOLYTE T™,
a photo-degradable polystyrene additive, works partic-
ularly well.

As seen in FIG. 6, a paint ball 1 of the subject inven-
tion may be formed using a paint ball shell 3 having a
first portion 15 and a second portion 17 by filling the
hollow cavity of the paint ball shell 3 formed by the
interior walls of the joined first and second portions 15,
17 with a suitable coloring agent. One such suitable
coloring agent is a water soluble dye dispersed in water.
Such a dye may be readily washed from the skin and












