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(57) ABSTRACT 

Methods and apparatus provide for at least one ball, compris 
ing: a hard shell of a predetermined siZe de?ning an internal 
volume and including a plurality of apertures therethrough; 
and a foam core disposed Within the internal volume. 
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TRAINING BALLS FOR VARYING BALL 
SPEED, METHODS OF USE, AND SYSTEMS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Patent Application No. 60/917,805, ?led May 14, 
2007, the entirety of Which is incorporated herein by refer 
ence. 

FIELD OF THE INVENTION 

[0002] The present invention is directed to balls, methods 
of use, and systems thereof that employ a foam core disposed 
Within a hard shell of a ball for teaching a person to hit balls 
at various speeds. 

BACKGROUND OF THE INVENTION 

[0003] Athletic balls, such as baseballs, softballs, or the 
like, are typically manufactured in standard siZes and have 
standard ball densities for maintaining certain aerodynamic 
characteristics depending on sport requirements. By Way of 
example, When learning to hit a baseball, children tradition 
ally ?rst learn to hit a ball at a relatively constant speed and at 
a relatively constant position. Indeed the coach or parent Will 
usually release successive pitches at the same velocity (sloW) 
and to a particular position (dead center) over the plate until 
the batter learns hoW to track the pitch and strike the ball 
consistently. 
[0004] Once the child has learned to track and hit the ball 
consistently When pitched at the same speed/position, the 
next step may be to learn hoW to hit the ball at various 
locations over the plate. This training should begin as the 
child’s age permits if it is to be effective in improving the 
child’s athletic performance. Indeed, for a player to become a 
Well rounded and resilient batter, the player must learn to 
anticipate and hit the ball at the various positions over the 
plate. Thus, the coach Will begin pitching successive balls to 
different plate positions to test or strike out the batter. Up until 
the age of about 10 years old, the coach Will still pitch at a 
constant speed (no intentional change ups) even though he or 
she may intentionally change the plate position of the ball 
With successive pitches. 
[0005] Typically, When a batter is around ten to eleven years 
old, the next step during the batting training process is for the 
batter to anticipate and learn to hit balls at various speeds and 
different locations. To help the batter learn to hit a ball at 
different speeds, a coach, pitcher, or the like, Will alter his or 
her pitching motion With successive pitches in order to 
change the speed of the ball during practice. In order for a 
batter to maintain striking consistency as the pitchers to 
Which he/ she faces become more skilled, the batter must learn 
to keep his eye on the ball, track and strike balls travelling at 
different speeds. Batters must learn to hit a myriad of pitches, 
such as, but not limited to, fast balls, curve balls, knuckle 
balls, change ups, or the like. As these different types of 
pitches cannot be anticipated by vieWing the Way the pitcher 
grasps the ball prior to the pitch, the young batter must keep 
close Watch on the ball and develop the ability to track the ball 
all the Way to the plate irrespective of hoW fast the ball is 
travelling. Prior to developing this skill, a young batter Will 
typically lose sight of the ball Within about the last ?fteen feet 
before the plate. 
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[0006] The problem With this learning approach is that 
typical coaches (or aspiring young pitchers) are not skilled 
enough to properly alter the speed of travel of the ball Without 
altering their pitching motion in a visible Way. Indeed, the 
pitching motion of a Well throWn change-up should not be 
detectable from the throWing motion itself. Indeed, it is rela 
tively easier for a coach or young player to pitch at a consis 
tent release velocity (given a consistent ball siZe and density), 
than to pitch a change-up. Often, the coach must alter the 
pitching motion in some visible Way (e. g., signi?cantly sloW 
doWn the motion) to achieve a sloWly travelling ball. This 
gives the batter notice that a differing ball speed Will be 
coming and does not test the batter’s ball tracking ability. 
Even When a ball pitching machine is employed during prac 
tice, the machine is set to a particular speed and therefore 
releases the balls at a constant velocity. If the coach Wishes to 
change the pitching speed, a clearly visible action must be 
taken at the mound, thereby giving the batter advanced notice 
that a change in pitch is coming. Consequently, young batters 
are subject to unintended variations in ball speed, and 
advanced notice of ball speed. Therefore, the traditional 
learning process is problematic because advances in the 
child’s athletic ability are either unnecessarily delayed, or are 
arrested altogether. 
[0007] One or more of the characteristics and problems 
discussed above With respect to teaching a player to hit a 
baseball may be applied to other areas of sport, such as 
softball, tennis, golf, ping pong, etc. 
[0008] Therefore, there is a need in the art for neW methods 
and apparatus for teaching a person to hit balls at various 
speeds. 

SUMMARY OF THE INVENTION 

[0009] One or more embodiments of the present invention 
provide a ball, method of use, and system that alloW a person 
to learn hoW to hit similarly looking balls at various ball 
speci?c speeds When the balls are propelled toWards the per 
son in the same or similar Way. 

[0010] In accordance With at least one aspect of the present 
invention, a ball includes: a hard shell of a predetermined siZe 
de?ning an internal volume and including a plurality of aper 
tures therethrough; and a foam core disposed Within the inter 
nal volume. 

[0011] A diameter of the foam core may be less than a 
diameter of the internal volume such that a layer of air is 
located betWeen an outside surface of the foam core and an 
inside surface of the hard shell. Alternatively, the foam core 
may substantially ?ll the internal volume. When employing 
an air layer, at least one spacer may be disposed betWeen the 
outside surface of the foam core and the inside surface of the 
hard shell, and adapted to position the foam core Within the 
internal volume. The one or more spacers may be adapted to 
connect the outside surface of the foam core to the inside 
surface of the hard shell. For example, the at least one spacer 
may be formed of the core material, and/or the at least one 
spacer may be integrally formed With the foam core. A siZe 
and shape of the at least one spacer is operable to accommo 
date different distances from the inside surface of the hard 
shell to the outside surface of the foam core, such that the 
diameter of the foam core may be increased or decreased 
relative to the diameter of the hard shell. 

[0012] At least one of a porosity and a composition of the 
foam core are preferably predetermined for a desired density. 
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[0013] In one or more embodiments, the foam core includes 
an inner portion having a ?rst density and an outer portion 
having a second density surrounding the inner portion. The 
?rst density may be substantially higher than the second 
density. Alternatively or additionally, the inner portion may 
be formed from a material other than foam. Still further, the 
outer portion is preferably formed of foam irrespective of the 
inner portion. 
[0014] The density is preferably such that it affects at least 
one aerodynamic characteristic of the ball, such as the speed 
that the ball travels through air When released at a predeter 
mined velocity. When the structure of the ball is correctly 
established, the density may be linearly related to the speed. 
When an air layer is employed, the density of the foam core 
may be varied (from ball to ball) or may be ?xed, hoWever, the 
volume of the layer of air may be inversely related to the speed 
at Which the ball travels When released at the predetermined 
velocity. 
[0015] In accordance With one or more further aspects of 
the present invention, a method for teaching a person to hit a 
ball may include: providing a plurality of balls, each ball 
comprising: (i) a hard shell de?ning an internal volume and 
including a plurality of apertures therethrough, and (ii) a foam 
core disposed Within the internal volume; and propelling the 
balls toWard the person by releasing them, in turn, at a sub 
stantially constant velocity. 
[0016] The construction of one or more of the balls may be 
as discussed above such that at least tWo of the balls travel 
through air at different speeds despite being released at the 
substantially constant velocity. Preferably the at least tWo 
balls travel through the air at speeds differing by at least about 
10%, or least about 10% to about 20%. This simulates differ 
ent pitches. 
[0017] In accordance With one or more further aspects of 
the present invention, a system includes: a plurality of balls, 
each ball comprising: (i) a hard shell de?ning an internal 
volume and including a plurality of apertures therethrough; 
and (ii) a foam core disposed Within the internal volume, 
Wherein the foam core of at least one of the plurality of balls 
is adapted to cause such ball to travel through air at a substan 
tially different speed as compared to at least one other of the 
plurality of balls despite the balls being released at the sub 
stantially constant velocity. 
[0018] The advantages of this invention are best understood 
after reading the detailed description. Nonetheless, some of 
the advantages are aforementioned above. 
[0019] Other aspects, features, advantages, etc. Will 
become apparent to one skilled in the art When the description 
of the invention herein is taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] For the purposes of illustrating the various aspects 
of the invention, Wherein like numerals indicate like ele 
ments, there are shoWn in the draWings forms that may be 
employed, it being understood, hoWever, that the invention is 
not limited by or to the precise arrangements and instrumen 
talities shoWn, but rather only by the claims. 
[0021] FIG. 1 is a perspective vieW of an embodiment ofa 
ball including a hard shell With apertures and containing a 
foam core in accordance With at least one aspect of the present 
invention. 
[0022] FIG. 2 is a partially sectioned perspective vieW of an 
embodiment of a ball including a hard shell With apertures 
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and containing a foam core With protrusions and an air layer 
betWeen the foam core and hard shell in accordance With at 
least one aspect of the present invention. 
[0023] FIG. 3 is a partially sectioned perspective vieW of an 
embodiment of a ball including a hard shell With apertures 
and containing a foam core With protrusions and an air layer 
betWeen the foam core and hard shell in accordance With at 
least one aspect of the present invention. 
[0024] FIG. 4 is a partially sectioned perspective vieW of an 
embodiment of a ball including a hard shell With apertures 
and containing a foam core having portions of differing den 
sity in accordance With at least one aspect of the present 
invention. 
[0025] FIG. 5 is a schematic vieW of an embodiment of a 
ball system employing a plurality of similarly looking balls 
With different foam core densities in accordance With at least 
one aspect of the present invention. 
[0026] FIG. 6 is a ?owchart of an embodiment of a method 
of use of a ball in accordance With at least one aspect of the 
present invention. 
[0027] FIG. 7 is a schematic vieW of an embodiment of a 
ball system employing a plurality of balls With different siZes 
in accordance With at least one aspect of the present invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS OF THE INVENTION 

[0028] In the folloWing description, for purposes of expla 
nation, speci?c numbers, materials and con?gurations are set 
forth in order to provide a thorough understanding of the 
invention. It Will be apparent, hoWever, to one having ordi 
nary skill in the art that the invention may be practiced With 
out these speci?c details. In some instances, Well-knoWn 
features may be omitted or simpli?ed in this description so as 
not to obscure the present invention. Furthermore, reference 
in the speci?cation to “one embodiment” or “an embodi 
ment” means that a particular feature, structure or character 
istic described in connection With the embodiment is included 
in at least one embodiment of the invention. The appearances 
of the phrase “in one embodiment” in various places in the 
speci?cation are not necessarily all referring to the same 
embodiment. 
[0029] For the purposes of describing various aspects of the 
present invention, reference may be made to a speci?c appli 
cation of the present invention in connection With teaching a 
person hoW to hit a ball at different ball speeds. Indeed, 
embodiments of the invention have speci?c utility in the 
sports context Where the sport requires the player to adjust his 
or her timing in response to changes in ball speed. Examples 
of such sports include baseball, softball, tennis, polo, rugby, 
football, ping pong, golf, volley ball, racquet ball, hand ball, 
etc. It Will be appreciated by those skilled in the art, hoWever, 
that the various embodiments of the balls, methods of use, and 
systems thereof described and claimed herein may have 
application to many other sports and/or other ?elds of 
endeavor. In the case of baseball and/ or softball, the embodi 
ments of the present invention have applicability for use in 
training sessions, such as, but not limited to, batting practice, 
scrimmages, games, or the like. 
[0030] FIG. 1 is a schematic vieW ofa ball 10 in accordance 
With at least one aspect of the present invention. The ball 10 
may be for training a baseball or softball player (and may be 
referred to as such) or any of the aforementioned other appli 
cations. For example, in the context of baseball or softball 
practice, the ball 10 (or a plurality of such balls) may be used 
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to teach a person to hit the ball at different speeds and loca 
tions using a bat. The ball 10 includes at least a hard shell 20 
de?ning an internal volume, Where the shell 20 includes a 
plurality of apertures 30 therethrough. The ball 10 also 
includes a foam core 40 disposed Within the internal volume 
of the hard shell 20. 
[0031] The hard shell 20 may have a siZe corresponding to 
a baseball, softball, tennis polo, rugby, football, ping pong, 
golf, volley ball, racquet ball, hand ball, etc. Those skilled in 
the art Will recogniZe that the material of the shell 20 may be 
plastic, rubber, leather, combinations thereof, or other mate 
rials, although plastic is preferred. Although the hardness of 
the shell 20 can vary, a hardness along the lines of a standard 
Wif?e-ball is preferred. The hard shell 20 can have a thickness 
of about 1/16 of an inch to 1A of an inch, or greater. In a 
preferred embodiment, the hard shell 20 is about 1/s of an inch 
thick. 
[0032] The plurality of apertures 30 in hard shell 20 of a ball 
10 can vary in siZe. In at least one embodiment, the apertures 
30 are identical among a plurality of balls 10, irrespective of 
the desired aerodynamic characteristics. In a preferred 
embodiment, any change in siZe betWeen apertures 30 of a 
ball 10 is designed to avoid detection by a batter so that the 
batter cannot judge the ball aerodynamics, e.g., ball speed, 
based on differences in the relative siZes of the apertures 30, 
particularly from ball-to-ball. Similarly, in order to avoid 
detection by the batter, in accordance With at least one 
embodiment, the hard shell 20 of the balls 10 has an equal or 
similar predetermined siZe, such that any deviation in the 
predetermined siZe is not detectable by the batter. 
[0033] One or more of the hard shell 20, the apertures 30, 
and/ or the foam core 40 may be designed to vary aerodynamic 
characteristics of the ball 10, such as, ball speed, air resis 
tance, trajectory, rotational tendency, etc., for developing bat 
ting skills of a baseball or softball player. 
[0034] By Way of example, the foam core 40 is preferably 
adapted to cause the ball 10 to travel through air at a prede 
termined speed When released at a substantially constant 
velocity. For example, the foam core 40 of the ball 10 may be 
adapted to have a predetermined material composition and 
porosity in order to establish a desired density. The density of 
the foam core 40 may be linearly related to the speed at Which 
the ball 10 Will travel through the air When released at a 
substantially constant velocity. While not being limited to a 
particular theory of operation, this relationship may be 
expressed as folloWs: 

Where K is a constant of proportionality, m is a factor relating 
density to the speed at Which the ball 1 0 Will travel through the 
air When released at a substantially constant velocity, and d is 
the density of the foam core 40. 

[0035] For a higher density, the foam core 40 is designed to 
have a loWer porosity. Conversely, for a loWer density, the 
foam core 40 is designed to have a higher porosity. Indeed, the 
porosity of the foam core 40 is inversely related to the density 
thereof, and thus an overall density of the ball 10. 
[0036] In the embodiment illustrated in FIG. 1, the foam 
core 40 substantially ?lls the internal volume of the hard shell 
20. Thus, in order to establish a desired aerodynamic charac 
teristic of the ball 10, such as the speed at Which the ball 10 
Will travel through the air When released at a substantially 
constant velocity, the density of the foam core 40 is adjusted, 
e.g., through foam material selection (porosity, composition, 
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etc.) to achieve the desired characteristic. The density of the 
foam core 40 may need adjustment based on the siZe of the 
hard shell 20, the material properties of the hard shell 20, the 
siZe, frequency, and location of the apertures 30, etc. 
[0037] In accordance With at least one embodiment of the 
present invention as shoWn in FIG. 2, a diameter of the foam 
core 40 may be less than a diameter of the internal volume of 
the hard shell 20 such that a layer of air 60 is located betWeen 
an outside surface of the foam core 40 and an inside surface of 
the hard shell 20. The ball 20 may further include at least one 
protrusion 50 (or spacer) disposed betWeen the outside sur 
face of the foam core 40 and the inside surface of the hard 
shell 20. In a speci?c implementation, the spacers 50 are 
adapted to connect the outside surface of the foam core 40 to 
the inside surface of the hard shell 20. The spacers 50 operate 
to locate the foam core 40 Within the volume of the hard shell 
20 to establish the layer of air 60. Those skilled in the art Will 
appreciate one or more relationships betWeen the siZe, shape, 
and/or location of the spacers 50 and the siZe and shape of the 
layer 60. For example, as the diameter of the foam core 40 
decreases, the spacers 50 may increase in length (and/ or other 
characteristics, such as shape, location and/or number) in 
order to establish a layer of air 60 that increases in thickness 
and volume. For example, as shoWn through comparison of 
the ball 10 ofFIG. 2 and the ball 10 ofFIG. 3, one can see that 
the diameter of the foam core 40 decreases, the siZe (e. g., 
length and Width) of the spacers 50 increases, and the thick 
ness and volume of the layer of air increases (see difference 
betWeen the layer of air 60 of FIG. 2 versus the layer of air 65 
of FIG. 3). 
[0038] The characteristics of the layer of air 60, 65 (even 
assuming a constant density of the foam core 40) can affect 
the aerodynamic properties of the ball 10. For example, as the 
layer of air 60, 65 increases in thickness and volume, While 
maintaining the density of foam core 40 and the velocity at 
Which the ball 10 is released, the speed at Which the ball 10 
Will travel through air Will decrease. This is due to the fact that 
the air resistance of the ball 10 Will increase as the layer of air 
60, 65 increases in volume. Conversely, as the thickness of the 
layer of air decreases (e.g., as is the case from layer 65 to layer 
60), While maintaining the density of foam core 40 and the 
velocity at Which the ball 10 is released, the speed at Which the 
ball 10 Will travel through the air Will increase. Those skilled 
in the art Will appreciate that as the siZe (e.g., especially the 
length) of the spacers 50 increase or decrease and the diam 
eter of the foam core 40 decreases or increases, the density of 
the foam core 40 may be adjusted to achieve the same aero 
dynamic properties, such as speed of travel as a function of 
release velocity. As shoWn in FIG. 2, the ball 10 has a foam 
core 45 With a different density than the density of foam core 
40 ofball 10 as shoWn in FIG. 1. 

[0039] In another embodiment, a layer of air may be 
de?ned Without any spacers 50 disposed betWeen the foam 
core 40 and the hard shell 20 so long as the foam core 40 has 
a diameter that is less than a diameter of the hard shell 20. In 
such a case, the foam core 40 is permitted to move Within the 
internal volume of the hard shell 20. 

[0040] The spacers/protrusions 50 may be formed from a 
separate material (such as foam or other suitable material) 
that is disposed betWeen the foam core 40 and the hard shell 
20. Alternatively, the spacers 50 may be integrally formed 
With the foam core 40 of the same foam material. The spacers/ 
protrusions 50 have a shape, such as, but not limited to, 
suspension spikes, radiating spikes, raised support surfaces, 
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or the like. In yet another embodiment, one or more of the 
spacers/protrusions 50 may be made of a foam material that 
has a different density than a portion of, or the entire, foam 
core 40. The spacers/protrusions 50 may be hard or soft, such 
that they may ?exibly or elastically vary the distance or dis 
tances betWeen the outside surface of foam core 40 and the 
inside surface of hard shell 20. 
[0041] The foam core 40 may be formed from any number 
of speci?c materials, such as nylon, acetal, te?on, polycar 
bonate, acrylic, polyurethane blend, polyethylene, polysty 
rene, urethane, polyester, polypropylene, neoprene, rubber 
cork, black nitrile, silicone, plastic, hyplon, ?uorocarbons, 
ethylene propylene diene monomer rubber, elastomer, 
ceramic, acetate, urea, polymethylpentene, acrylonitrile buta 
diene styrene, polyetheretherketone, polyvinyl chloride, or 
the like. The foam core density may be betWeen about 1 to 300 
kg/m3, l to 100 kg/m3, l to 10 kg/m3, l to 5 kg/m3, 5 to 10 
kg/m3, 10 to 30 kg/m3, and 15 to 20 kg/m3. 
[0042] The foam core 40 may be custom ordered or pre 
manufactured by foam manufacturers, such as Precision Plas 
tic Ball Company of Franklin Park, Ill.; Lendell Mfg., Inc. of 
Saint Charles, Mi; Foamex of Eddystone, Pa.; RHH Foam 
Systems, Inc. of NeW Berlin, Wis.; Quality Foam of Lake 
Elsinore, Calif.; Wisconsin Foam of Madison, Wis.; UFP 
Technologies, Inc. of Georgetown, Mass.; and Gardico of 
Seattle, Wash. 
[0043] As shoWn in FIG. 4, the foam core 40 may further 
include an inside portion 70 and an outside portion 40 sur 
rounding the inside portion 70. The inside portion 70 of the 
foam core 40 has a ?rst density and the outside portion 40 has 
a second density. The ?rst density and second densities may 
be different, With a preferred con?guration being When the 
?rst density is substantially higher than the second density. 
The inside portion 70 may or may not be foam, the preferred 
material not being foam. The outer portion 40 is preferably 
formed of foam. 
[0044] As discussed above, in order for a batter to improve 
his batting skill, the batter must test and improve his ability to 
track approaching balls 10 travelling at different speeds. In 
this regard, reference is noW made to FIGS. 5-6. FIG. 5 
illustrates a plurality of balls 10a, 10b, 10c, 10d, 10e, 10], 
Where each ball 10 includes the aforementioned con?gura 
tion: (i) a hard shell de?ning an internal volume and including 
a plurality of apertures therethrough; and (ii) a foam core 
disposed Within the internal volume. The foam core of at least 
one of the plurality of balls 10 is adapted to cause such ball to 
travel through air at a substantially different speed as com 
pared to at least one other of the plurality of balls despite the 
balls being released at a substantially constant velocity. 
[0045] In this regard, any of the aforementioned variations 
in foam density, foam core diameter, spacer siZe and/or posi 
tion, etc. may be employed to achieve the desired differing 
aerodynamic characteristics of the plurality of balls 10a, 10b, 
10c, 10d, 10e, 10f In a preferred system, some of the balls 10 
are con?gured to travel through the air at speeds differing by 
at least about 5% to about 20%, such as 16 mph, 20 mph, 24 
mph, etc. 
[0046] The plurality of the balls 10 all preferably have 
substantially equal siZe (e.g., a deviation of the ball siZe is no 
greater than about 5%, 2%, or 1%) and are otherWise of 
similar visual appearance, e. g., With respect to the location of 
apertures 30, color, etc. 
[0047] NoW referring to FIG. 6, in accordance With another 
aspect of the present invention, a method is disclosed for 
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teaching a person to hit the plurality of balls 10, Wherein at 
least one of the balls travels at a substantially different speed 
even though each ball may be released at the same velocity. As 
aforementioned, it is effective for a person to learn to hit the 
ball 10 through tracking the ball 10 itself and not through 
guessing What the speed may be based on a propelling 
motion. At action 100 a plurality of balls 10 are provided as 
discussed above. At action 102 the balls 10 are pitched toWard 
the person by releasing them, in turn, at a substantially con 
stant velocity. This may be carried out manually (e.g., by a 
coach) or using an automated machine. At action 104, the 
different balls 1 0 travel toWard the person, in turn, at different 
respective speeds. At action 106, the person tracks the differ 
ent balls 10, as discussed above, at the different respective 
speeds. When tracking the balls 10, the person may sWing at 
or let the ball pass depending on the person’s comfort With the 
aerodynamics of the propelled balls 10. 
[0048] Within the group of balls 10, some have different 
aerodynamic characteristics (as discussed With respect to 
FIG. 5). Thus, as the balls 10 are propelled toWard the player 
in the same Way, technique or motion, each of the propelled 
balls 10 is released With the same velocity toWard the person 
to preserve the conditions of the predetermined propelling 
motion. At least some of the balls 10 Will travel toWards the 
person at different speeds despite being propelled in the pre 
determined motion and at the same release velocity. Thus, the 
speed of at least some of the balls 10 Will deviate from one 
another by more than about ?ve percent. When a speed 
changes by more than about ?ve percent, the batter is likely to 
notice the difference in speed and improve his or her skill at 
tracking the ball. The amount of time betWeen ball propul 
sions can be ?xed, or a person can indicate that he is ready for 
the next ball 10. This process is repeated in order to improve 
the person’s tracking and hitting ability. 
[0049] As shoWn in FIG. 7, balls 10g, 10h, 10i, 10j may 
have differing siZed hard shells 20. Because different siZed 
balls 10 exhibit different batting characteristics, the person 
batting must focus on delaying his sWing until the person can 
accurately judge the speed of the ball 10. Under these types of 
situations, ball speeds can deviate more than about ?ve per 
cent, about ten percent to tWenty percent, about ten percent to 
?fteen percent, and more than about ?fteen percent betWeen 
different balls 10 in the plurality. Ball speeds can vary 
because aerodynamic factors vary betWeen balls 10 at a dif 
ference of more than about ?ve percent, about ten percent to 
about tWenty percent, about ten percent to about ?fteen per 
cent, about ?fty percent to about one hundred percent, and 
about one hundred percent to about four hundred percent. 

[0050] It is noted that although speci?c examples have been 
described in the context of baseball batting training, those 
skilled in the art may readily adapt the methods and apparatus 
herein to assist in training players in other sports, such as 
softball, tennis, polo, rugby, football, ping pong, golf, volley 
ball, racquet ball, hand ball, etc. 
[0051] Although the invention herein has been described 
With reference to particular embodiments, it is to be under 
stood that these embodiments are merely illustrative of the 
principles and applications of the present invention. It is 
therefore to be understood that numerous modi?cations may 
be made to the illustrative embodiments and that other 
arrangements may be devised Without departing from the 
spirit and scope of the present invention as de?ned by the 
appended claims. 
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1. A ball, comprising: 
a hard shell of a predetermined siZe de?ning an internal 
volume and including a plurality of apertures there 
through; and 

a foam core disposed Within the internal volume. 
2. The ball of claim 1, Wherein a diameter of the foam core 

is less than a diameter of the internal volume such that a layer 
of air is located betWeen an outside surface of the foam core 
and an inside surface of the hard shell. 

3. The ball of claim 2, Wherein the foam core ?lls the 
internal volume. 

4. The ball of claim 2, further comprising at least one 
spacer disposed betWeen the outside surface of the foam core 
and the inside surface of the hard shell, and adapted to posi 
tion the foam core Within the internal volume. 

5. The ball of claim 4, Wherein the at least one spacer is 
adapted to connect the outside surface of the foam core to the 
inside surface of the hard shell. 

6. The ball of claim 5, Wherein at least one of: the at least 
one spacer is formed of the core material, and the at least one 
spacer is integrally formed With the foam core. 

7. The ball of claim 4, Wherein a siZe and shape of the at 
least one spacer is operable to accommodate different dis 
tances from the inside surface of the hard shell to the outside 
surface of the foam core, such that the diameter of the foam 
core may be increased or decreased relative to the diameter of 
the hard shell. 

8. The ball of claim 1, Wherein a composition of the foam 
core is taken from the group consisting of: nylon, acetal, 
te?on, polycarbonate, acrylic, polyurethane blend, polyeth 
ylene, polystyrene, urethane, polyester, polypropylene, neo 
prene, rubber cork, black nitrile, silicone, plastic, hyplon, 
?uorocarbons, ethylene propylene diene monomer rubber, 
elastomer, ceramic, acetate, urea, polymethylpentene, acry 
lonitrile butadiene styrene, polyetheretherketone, and poly 
vinyl chloride. 

9. The ball of claim 1, Wherein at least one of a porosity and 
a composition of the foam core are predetermined for a 
desired density. 

10. The ball of claim 9, Wherein the foam core includes an 
inner portion having a ?rst density and an outer portion hav 
ing a second density surrounding the inner portion. 

11. The ball of claim 10, Wherein at least one of: 
the ?rst density is substantially higher than the second 

density; 
the inner portion is not formed of foam; and 
the outer portion is formed of foam. 
12. The ball of claim 9, Wherein the density affects at least 

one aerodynamic characteristic of the ball. 
13. The ball of claim 9, Wherein the density of the foam 

core is related to a speed at Which the ball travels through air 
When released at a predetermined velocity. 

14. The ball of claim 12, Wherein the density is linearly 
related to the speed. 

15. The ball of claim 9, Wherein the density of the foam 
core is at least one of: l to 300 kg/m3, l to 100 kg/m3, l to 10 
kg/m3, l to 5 kg/m3, 5 to 10 kg/m3, 10 to 30 kg/m3, and 15 to 
20 kg/m3 . 

16. The ball of claim 9, Wherein 
a diameter of the foam core is less than a diameter of the 

internal volume such that a layer of air is located 
betWeen an outside surface of the foam core and an 
inside surface of the hard shell; and 
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a volume of the layer of air is inversely related to a speed at 
Which the ball travels through air When released at a 
predetermined velocity. 

17. The ball of claim 1, Wherein the siZe of the hard shell is 
a siZe of one of: a ping pong ball, a golf ball, a baseball, a 
softball, a tennis ball, a polo ball, a rugby ball, a football, a 
soccer ball, a volley ball, a racquet ball, and a hand ball. 

18. A method for teaching a person to hit a ball, compris 
ing: 

providing a plurality of balls, each ball comprising: (i) a 
hard shell de?ning an internal volume and including a 
plurality of apertures therethrough, and (ii) a foam core 
disposed Within the internal volume; and 

propelling the balls toWard the person by releasing them, in 
turn, at a substantially constant velocity. 

19. The method of claim 18, Wherein the foam core of at 
least one of the balls has a density substantially different than 
the foam core of at least one other of the balls, such that the 
balls travel through air at different speeds despite being 
released at the substantially constant velocity. 

20. The method of claim 19, Wherein the difference 
betWeen the density of the foam core of the at least one of the 
balls and the density of the foam core of the at least one other 
of the balls is such that the balls travel through the air at 
speeds differing by at least about 10%. 

21. The method of claim 20, Wherein the difference in 
density is such that the balls travel through the air at speeds 
differing by at least about 5% to about 20%. 

22. The method of claim 18, Wherein: 
a diameter of the foam core of at least one of the balls is less 

than a diameter of the internal volume thereof such that 
a layer of air is located betWeen an outside surface of the 
foam core and an inside surface of the hard shell; and 

a volume of the layer of air is such that the at least one of the 
balls and at least one other of the balls travel through air 
at different speeds despite being released at the substan 
tially constant velocity. 

23. The method of claim 22, Wherein the volume of air 
Within the at least one of the balls is such that the balls travel 
through the air at speeds differing by at least about 10%. 

24. The method of claim 22, Wherein the volume of air 
Within the at least one of the balls is such that the balls travel 
through the air at speeds differing by at least about 5% to 
about 20%. 

25. The method of claim 18, Wherein a plurality of the balls 
have substantially equal siZe. 

26. The method of claim 18, Wherein a deviation of the siZe 
is one of: no greater than about 5%, no greater than about 2%, 
and no greater than about 1%. 

27. The method of claim 18, Wherein the step of propelling 
the balls at the substantially constant velocity is carried out 
manually. 

28. The method of claim 18, Wherein the step of propelling 
the balls at the substantially constant velocity is carried out by 
an automated machine. 

29. A system, comprising: 
a plurality of balls, each ball comprising: (i) a hard shell 

de?ning an internal volume and including a plurality of 
apertures therethrough; and (ii) a foam core disposed 
Within the internal volume, 

Wherein the foam core of at least one of the plurality of 
balls is adapted to cause such ball to travel through air at 
a substantially different speed as compared to at least 
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one other of the plurality of balls despite the balls being 
released at a substantially constant velocity. 

30. The system of claim 29, Wherein at least one of: 
at least one of the plurality of balls includes a foam core 

that ?lls the internal volume thereof; and 
at least one of the plurality of balls includes at least one 

spacer disposed betWeen the outside surface of the foam 
core thereof and the inside surface of the hard shell 
thereof, the at least one spacer being adapted to position 
the foam core Within the internal volume. 

31. The system of claim 30, Wherein the at least one spacer 
is adapted to connect the outside surface of the foam core to 
the inside surface of the hard shell. 

32. The system of claim 29, Wherein 
at least some of the plurality of balls include respective 
foam cores having respective porosities and/or compo 
sitions that are predetermined to achieve different 
respective densities; and 

the difference in density among the foam cores of the at 
least some of the plurality of balls are such that the balls 
travel through air at substantially different speeds 
despite being released at a substantially constant veloc 
ity. 
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33. The system of claim 32, Wherein the foam cores of the 
at least some of the plurality of balls are such that the balls 
travel through the air at speeds differing by at least about 5% 
to about 20%. 

34. The system of claim 29, Wherein: 
at least some of the plurality of balls include respective 

foam cores having diameters that are less than diameters 
of the internal volumes such that respective layers of air 
are located betWeen outside surfaces of the foam cores 
and inside surfaces of the respective hard shells; and 

respective volumes of the layers of air of the at least some 
of the plurality of balls are such that the balls travel 
through air at different speeds despite being released at 
the substantially constant velocity. 

35. The system of claim 34, Wherein the respective vol 
umes of the layers of air Within the at least some of the 
plurality of balls are such that the balls travel through the air 
at speeds differing by at least about 10%. 

36. The system of claim 29, Wherein the plurality of balls 
have substantially equal siZe. 

* * * * * 


